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FOREWORD

Intergovernmental Panel on Climate Change (IPCC), in its 2007 assessment
report warned about significant changeghaf climate world over which may have
adverse impact on agrarigominated countries such as India. For South Asia and
India, IPCC projects a rise in temperatures by 3.3°C by the end of the 21st century.
Responding to this threat, the Prime Min
the National Action Plan on Climate Change (NAPCC) in June 2008. It envisaged
eight national ngsions to elucidate a roadmap for India that fosters sustaineble d
velopment with climate cbenefits.

The Ministry of Environment and Forests, Government of India requested
the states to prepare corresponding State Action Plans on Climate Changes-The pr
sent document provides Karnatakadbés first
could be significantly affected by climate change. Its preparation was informed by a
thorough review of prior studies and extensive consultations with more tharv25 go
ernmentdepartments.

The Karnataka State Action Plan on Climate Change discusses climate
trends, projected vulnerabilitiegdaptation and mitigation priorities. It includes a
review of policies and programmes for possible mainstreaming of climate change.
The regoort covers the key sectors in detail, including agriculture, animal husbandry,
water resources, biodiversity, forestry, the coastal ambanisatiorand health. The
document concludes with an action plan comprising of about 200 actions, 31 of
which havebeen identified as priorities. Needless to mention, the Action Plan and
priorities defined may undergo changes as new research input comes in angl assum
tions are firmed up. This would mean that the SAPCC remains a dynamic document
requiring periodic updain.

In implementing this Action Plan the Government of Karnataka solicits broad
support from the civil society, research organisations, NGOs and all other informed
groups. In fact every citizen has to contribute in mitigating aspect and to face this
challenge and convert adverse forms of the challenge into opportunities.

(S.V. Ranganath)

Chief Secretary,
Government of Karnataka






PREFACE

The Karnataka State Action Plan on Climate Change places before us a rea
istic assessment of climatitends and projections. It investigates possible impacts on
natural resources and livelihoods in our main areas of concern namely, agriculture,
animal husbandry, fisheries, water resources, forests, biodiversity, wildlife, @wbanis
tion, health, and energgnd greenhouse gas emissions. It touches virtually every
sphere of our life and pursuits in as much as we stand connected to our naiural env
ronment. Specific attention is given to the sensitive and fragilezewes of the
Western Ghats, the coastal bedtwell as to the serarid zone of north eastern ika
nataka.

The document is structured around key sectors which are the responsibility of
specific government departments. Each <ch
the state, followed by an analyg of trends and an assessment of projectiora vis
possible impacts of climate change and emerging vulnerabilities. Likewise, actions
of Government of Karnataka and its policies that have a bearing on the way climate
change may impact the respectsactor are reviewed, leading to an identification of
areas where intervention is needed.

The fAAction Plano comprises a compr eh
sectors identified. It defines more than 200 action points necessary to enhance Ka
nat a k meparedness for climate change. Many of these would help enhanie resil
ence in pursuing sustainable development while exploiting opportunities that could
come with climate change. My hed#elt congratulations go out to the DG and the

staff of the EMPRI dr this excellent document.

(Kaushik Mukherjee) 3070?/“'
Additional Chief Secretary,
Department of Forest, Ecology &E
vironment
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About this document

This document represents the first action plan on climate change adopted by Gowmer
ment of Karnataka. Assessments and conclusions presented are based on published r
search and data. The present knowledge on how climate change is anticipated to impact
Karnataka is limited. This needs to be kept in clear viewwvhile reviewing conclusions
drawn in this document. Certain climatic trends have been observed in Karnatakaut
neither has it been ascertained to what degree these result from anthropogenic adtiv
ties and natural variability nor are they undisputed.

Climate and projections cited belong tdhe period 2004 to 2011. They rely on models
that are based on our present ability to describe the complex interplay of climatic vari
bles with our environment. An intrinsic weakness of these is that results tend to golify
observed climate \ariabilit y, manmade or natural, over decades to come. Projectiong-ci
ed therefore are not authoritative but indicative of the range of possibilities to reckon
with. It is not known where exactly, when and to what degree climatic changes majf a
fect Karnataka. While progctions cited are arguably worrisome it would be inappropr
ate to paint an alarmist picture at this juncture. Further rigorous studies, especially of
longer-term nature need to be commissioned. Until further and more reliable prog
tions are available, a ush into drastic actions appears impulsive.

Besides outlining further research, this document identifies scope for immediate actions.
Around 200 actions have been defined and 31 of these are tagged as priorities or entry
points. In all these cases the baediit is evident considering their contribution to sustan-
able development, unencumbered by uncertainties attached to climate change proje
tions. For instance, it emerges with great clarity that an improvement of institutional
preparedness is both desirableand necessary. Likewise, a further improvement of the
performance of programmes currently implemented by Government of Karnataka would
strengthen climate change preparedness. Even in the event of climatic changes unfolding
at levels well below current predictions, enhanced implementation performance would
strengthen the capacity of the state to manage key resources such as water, ldndgst-

ry and biodiversity sustainably.

Preparedness for changes of the climate cannot be achieved with a static plan. pren-
ning process must stay informed of new findings and conclusions and assimilate their
merit for furthering the objectives pursued with this document. The action plan thes-
fore requires periodic and comprehensive revisions that assess and-sssess conlai-
sions drawn in the light of our growing understanding, leading gradually to a moreor
bust and dependable framework of assessments and actions.

Background

Climate change is considered the most serious global challenge of date. Changes in the
atmosphere have been detected that could drastically alter the climate system and the
balance of ecosystems. Atmospheric changes are linked to an increase in greenhouse
gases (GHGs), chiefly on account of anthropogenic releases attributed to fossil fuei-co
sumption, land use changes and deforestatigragriculture and animal husbandry. R-
search has established that carbon dioxide (GPlevels in the atmosphere have risen by
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35% since the preindustrial era. Rising CQ concentrations increase theenergy reten-
tionof EatE 8 O AOI 1 OPEAOARh 1 AAAET ¢ O A COAAOAI
warming.

Global warming is expected to severely impact ecosystems, precipitation and agricu
ture, rendering particularly agrarian economies vulnerable. For South Asia decreasen

the freshrwater availability in river basins is projected for the 2050s while flooding risks

and diarrhoeal diseases are expected to rise. As discussed in this document, these co
clusions are not uncontested. Nevertheless, the evidence attributing clatic changes to
human activities has considerable weight. This combined with the scale of projected
changes warrantimmediate action.

India responded to the challenge of climate change in 2008 with the National Action
Plan on Climate Change (NAPCC). Its®ut the pursuit of development goals that offer
growth with long-OA Oi  OAI1l Ei AR AAVERAG GooAs MIEOT OCE AECEO
NAPCC focuses on key sectors impacted by or impacting climate change, including-agr
culture, water, forestry, energyand urban planning. In furthering its objectives, the
states were asked to prepare State Action Plans on Climate Change (SAPCCs). These
should keep in view the creation of an im@mentation framework for the NAPCC and its
alignment with specific developmen priorities by duly considering impacts, vulnerabii-

ties and adaptation needs. In view of this, Government of Karnataka (GoK) formeda C
ordination Committee as interdepartmental facilitator. The preparation of the Karnataka
SAPCC was assigned to Envirorental Management & Policy Research Institute, arua
tonomous body of Department of Forest, Ecology and Environment.

Climate trends

+AOT AOCAEAGO AT 1 OA1l OAET EZAI 1T EO phpup 11 11
the southwest monsoon, 12% in the pst monsoon period, 7% during summer and 1%
in winter. Within the state there are considerable variations. During the southwest nre
soon rainfall is much higher in coastal locations on the windward side of the Western
Ghats @,350 mm) which drops sharply onthe leeward side (600700 mm). Northern
interior regions by contrast have markedly semiarid climates with low annual precip-
tation (500z600 mm). A recent study observed a declining trend in rainfall during the
southwest monsoon:-1 mm per day per 100 yess or 6% in 50 years.India Meteorologi-

cal Department (IMD) by contrast holds that its own data is indicative of a slight rise in
annual precipitation. Projections made for the period 2021 to 2050 under a SRES A1B
scenario predict a decline in annual rairdll for the south-western and north-eastern re-
gions of the state. A wide region from the nortiwestern part of the state including the
coastal districts to the southeast is projected to see significant increases.

A warming trend in Karnataka has been obseed for the period June to September in
northern interior Karnataka. Both minimum and maximum temperature were found to

have risen by up to 0.6°C over the last 100 years. According to projections ma&RES

A1B scenario), average temperatures may rise ftirer by 1.7°C to 2.2°C by the 2030s.
Projected increases are more pronounced in the northern districts.

It was inferred from a recent study that overall reduced precipitation and continuous
warming is a possible, perhaps probable scenario for KarnatakH.is predicted that re-
gions that already witness less rainfall and higher temperatures, such as northern Ka
nataka, will further experience lesser rainfall and increases in average temperatures.

OE
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However, as has already been pointed out, it should be notdidat the models deployed
have the tenderty to amplify present climate \ariability, manmade or natural.

GHG emissions

Carbon dioxide (CQ) is the major greenhouse gas. Other GHGs include methane {CH
and nitrous oxide (NO). Carbon dioxide is releaseffom the combustion of fossil fuels
(coal, oil, gas) but its flows also increase from the reduction and degradation of forests.
Methane is emitted from ruminants (livestock holdings) and paddy cultivation while it
trous oxide is emitted from manure and agiultural soils.

For Karnataka, anual emissions of the major three greenhouse gases are estimated to

amount to 80 million tons of CFANOE OAT AT O 10 18¢b 1T £, 1 AEAS
accounts for 73% of GHG emissions, methane for 23% angNfor 3.3%6. In terms of se-

toral distribution, electricity generation accounts for 35.9% of annual GHG emissions,

industry for 22.6%, agriculture and allied sectors for 20.2%, transport for 10.4%,
households (excluding electricity) for 7.3% and waste for 3.6%.

Agri culture and allied sectors

&AOIi AOO6 AT A ACOEAOI OOOAT 1 AAT OOAOO AAkAIT O1 0
force. The state has ten agrelimatic zones and observes three growing seasons. Among

these kharif, the monsoon seasonasting from July to Octobe, accounts for 70% of the

annual food grain and oilseed production. An overall increase in production and yield of

major corps has been observed over the last decade. Yet the introduction of high gliel

ing varieties has progressively reduced the cultivatio of traditional varieties in the

state. The loss of agricultural biodiversity is a serious concern. Droughts affect agricu

tural production in the state to a great extent ©0 do floods, to which especiallykharif

crops are prone.

Agriculture is highly vulnerable to climate change because of its wide exposure tem-
perature, precipitation, pests and diseasesStudies predict that a number of districts
may become vulnerable in respect of crops presently grown. Likewise opportunities
emerge in terms of improung cultivation conditions for certain crops in certain areas.
All'in all, a net decline 0f2.5% in agricultural production has been projected by aecent
study over the next two to five decades with a major reduction in coastal region€hd-
lenges that his action plan seeks to address includedfer section11.3):

pod

Present subsidies lack mechanisms for shifting cropping patterns;

The knowledge of climatic changess too limited to make focused predictions;
Significant untapped minimisation potential in agrechemicals;

Security concerns over theft of distribution pipes impedes sprinkler irrigation;
Agricultural and horticultural biodiversity is jeopardised,;

Livelihoods of farmers who are already vulnerable may be exposed further;
There are significant unutilised portions of degraded land/arid land;

Livestock resistance to vector borne diseases and heat stresses is insufficient;
Insufficient promotion of indigenous climate tolerant cattle and buffalo breeds.

Dt 1> > D D D
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Water resources

Karnataka has seven river basins and receives a total of 236 billion3rof water every

year, 92% of it throughOAET £AT1 1 8 | O O1 A evgpbtradsgirAtionrahd O O 6
another 46% flow into the Arabian Sea, into Andhra Pradesh and Tamil Nadu. The state
meets its requirement from the remainder of about 7.5% paired with groundwater.
There are nearly 37,000 tanks and lakes with a water spread area of 6.9 lakh hectare
and more than 20,000irrigation tanks.

Groundwater provides for 45% of irrigation in the state and GoK places emphasis on its
expansion. Karnataka experienced a decline in net annual groundwater availability by
3.2% between 2004 and 2009, attributed to groundwater extractiorbeyond replenish-
ment. There are 8.6 lakh irrigation wells, 94% of whichare equipped with electric
pumps. Groundwater development stands at 68%. As much as 64 watersheds covering
35 of the 176 taluks of the state are oveexploited. It is projected that he Krishna basin
may see a decline in rainfall while the Cauvery basin may experience an increase. Yet
contrary to expectation, this may not lead to an increase in sface run-off. A net decline

of 2% is projected because of the enhanced rate of evajr@anspiration. The Karnataka
Groundwater Act 2011 now aids the protection of so far unprotected groundwatere-
sources.Challenges that this action plan seeks to address includeefer section11.3):

>

Significant overextraction of groundwater resources;

Vast unutilised potential for collection of rainwater use and groundwater recharge;
Urban water supply is highly inefficient, increasing the groundwater dependence;
The reuse of treated water has been unable to make significant in roads;

Low priced irrigation water is a substantial impediment.

P

>

Forestry, biodiversity and wildlife

' AT OO ¢mb T &£ +AOT AOCAEAGO CAT COAPEEAAI AOAA
about 2% between 2001 and 2007, especially dense forests were affectedl§%). The
Western Ghats are among the 25 global biodiversity hotspots. Likewise the coastal area

has a rich and diverse biodiversity. A large number of species are identified as rar@; e

demic or threatened in both biota.

It is widely accepted that higherCQ levels will stimulate carbon sequestration by plants
and increase net uptake. Nevertheless, the prediction thatimatic changes will impact
existing vegetation and forests in particular isa concern. A recent study finds that about
38% of the present forest area, mostly in the central and northern parts of the Western
Ghats, is predicted to experience shifts in respect of the forest type. Climatic threats are
exacerbated by other threats tlat are mostly of human origin.Challenges that this action
plan seeks to address includeréfer section11.3):

Long-term carbon capture requires a return to timberas building material,
Biodiversity hotspots such as the Western Ghats are insufficiently protected;

Forests are degraded through the unplanned extraction of firewood, fodder, nen
timber forest produce (NTFP), green manure etc;

Biodiversity is compromisedthrough the spread of alien species;
Encroachments of forests contribute significantly to forest degradation;
Vast tracts of forest fall victim to forest fires every year.

P P
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Coastal zone

+AOT AOAEAGO EAO ogm EEITI AOOAO ahd&ndAlatidgOO1 ET A
hills of 50 to 80 km and high hills further east. Fishing is a major source of livelihood

with about three lakh people directly or indirectly engaged. Within the agriculture se-

tor, the share of fisheries is increasing albeit marine fish @duction has witnessed co-

siderable variation. The perunit effort and return on investment in marine fishery is ce-

clining. A study cited estimates that over the last 20 years the peak catch in the state was

0.22 million tons against a projected maximum sstainable yield of 0.15 million tons.

There has been substantial increase in trawler trips in recent years. Particularly sele

tive scooping exerted tremendous pressures on benthic organisms and their survival.

Though the coastal hinterland has an averadeeight of 70 to 75 meters, studies havese
timated that, if the present tend continues sea levels could rise by 25 cm in 100 years,
inundating around 461 km? of coastal wetlands. Exacerbated by sand mining, erosion
has been found to be significant. Likewiseencroachments and coastal pollution areox
table. Challenges that this action plan seeks to address includefer section11.3):

Coastal pollution hasthe potential to upset the fragile coastal ecological balance;

In portions of the coastline the scale of marine fishing is unsustainable;

Very limited research has investigated the link between climate change and fishes;
I OUOOAI AGEA | ADPPEIT Qoabtlifie in rAspdctdiGAiBipa@dseac ¢ m E |
level rises has not been undertaken yet;

Bengere, a coastal settlement near Mangalore, is completely unprotected,;

The mangrove ecosystem and coral reefs are insufficiently protected.

P S 1

>

Energy

Karnataka has an instakd power generation capacity of 9,702 MW not including central
power plants and captive generation. In that hydropower accounts for 44%, thermal
power for 30% and wind power for 17%. Though wind power constitutes a proud 17%

I £ OEA OOAOA adydits éohtrib@idni td efedricitk debehafids is only about 5
6%. Karnataka Power Corporation Limited has 7,814 MW of generation capacity add
tions on the anvil, 45% of which is ga$ased. This is commendable since gas power is
less CQintensive than cod or oil-based power and therefore considered an appropriate
mid-term option while renewables are scaled up.

pndub T &£ +AOT AOCAEASGO OAT AxAAI A AT Aocu bl OAl
far. Rapid progress is expected here, driven in particular by Rewable Purchase Oblig-
tions notified as mandatory in 2011. Apart from the successfuBelaku scheme, energy
efficiency is still in an infancy stageChallenges that this action plan seeks to address-i
clude (refer section11.3):

The power deficit is likely to remains unaddressed in the short and mid term;
Free electricity to farmers impedes augmenting power sector investment;
High transmission and distribution lossesof currently 22%;

Energy efficiency has largely failed to make substantial inroads;

Nearly 90% of the potential of renewables remains untapped;

Bio-fuels failed to make substantial inroads at scale.

Dt > >
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Urbanisation

oxb T &£ +AOT AOAEAG O ve i prbah Eréak. ElielvehiBulabpodaA OE T 1
tion rose by an alarming 70% in merely six years. Congestion, increased travel times,
vehicular air pollution and noise have come to define urban standards. While efforts are

being made to improve infrastructure ard public transport z and successfully s the

rise of private motor vehicles is probably irreversible. Efforts are directed to promote
non-motorised transport (walking, cycling) by creation of the necessary infrastructure

as incentive. Likewise, attentionis being paid to the better integration of public
transport into mobility concepts and doorto-door solutions.

AEA T AT ACAT AT O 1T £ + dolliwAste/pé& Ay GcrossiRiBruman @tal O
bodies (ULBs) has seen frantic activities and tangible immpvements. Plans adopted at
ULB level are in the process of being completed. While some have achieved compliance
with legislation, prerequisite land acquisitions are subject to court proceedings in other
cases and timelines are thus difficult to define.ldgal dumping and uncontrolled burning

of waste continues to elude effortsChallenges that this action plan seeks to address-i
clude (refer section11.3):

Inadequacies in health, education, housing and employment in tier 2 and 3 cities;
Storm water drains are unable to deal with water from moderately heavy rainfalls;
Solid waste management is yet to be fully implemented;

Significant inadequacies in sewage dection, treatment and reuse of water;

Absence of a longerm planning perspective for raitbound public transport;

Basic needs of the urban poor in respect of water, sanitation and electricity unmet.

Dt D D D

Human health

Karnataka is ahead of India average inespect of health indicators such as mortality,
birth and death rates. However, more effort is needed to achieve performance at par
with the best performing states. Areas of concern are moderately high infant mortality,
maternal mortality, malnutrition among children and women, high incidence of chdt
hood diseases, inadequacies in water supply and sanitation, and poor seeiconomic
status of women along with social discrimination.

Human health is vulnerable to climatic changes in multiple ways: Increases ihe tem-
perature can increase thermal stress. Increased incidence of floods and droughts would
reduce crop productivity, affecting nutrition and consequently resistance to infections.
Floods could contaminate drinking water causing outbursts of water borneliseases.
Warming trends could also favour the spread of vector borne diseases (malaria, kala
azar, dengue). The transmission window for malaria in the state is already 1IP
months though andhencefurther increase is impossible. Challenges that this agbn plan
seeks to address includeréfer section11.3):

A Absence of a health status inventory;

A The link between human health and climate change is not well undesid;
A Regions most vulnerable to health risks remain to be identified;

A Drinking water quality is often compromised.
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Other attention areas

Other challenges that this action plan seeks to address includeefer section11.3):

A The current level of knowledge on the spatial dimension, time scale and magnitude
of climatic changes is extremely limited,;

A There is no mechanism for sharing information on adaptation pilat, practices and
experiences made across India. In absence of systematic communication, oppert o
| EOEAO AOA 1100 A£ O ACEI AETC 11 AAAE 1T OEAC

A Without regular review and updation, this Action Plan is bound to loose its ret

vance within a span ofyears.

The action plan presented asection 11.3 responds to these challenges. It proposesca
tions that are capable of assisting the state in its pursuit of preparg for climate change
while, at the same time, offéeng opportunities for sustainable development with climate
co-benefits.
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1.1. Global level

Recent research across the world establishethat climate changeis the most serious
global environmental challenge todayChanges in the chemical composition of the &
mosphere and increasing concentrations of greenhouse gases (GHGSs) pose a significant
threat to the ecological balance and biogeochemical cycles includimginfall and tem-
perature. It has been projected that changes in natural cycles will severely affect the s
cio-economic texture and environment at global as well as at regional levels. Changes in
the rainfall pattern will most affect agriculture and water resources Assessments aa
ried out by Intergovernmental Panel on Climate Change (IPCC) highlighted that cou
tries mostly affected by climate change would be agrariadominated, ecesensitive
economies This group comprises mainly of developing and emergingconomies. Here
the inadequacies of infrastructure, low education and income levels, lessen the choices
that can be exercised. In addition slower response mechanisms thifese nations are
compounding their natural vulnerabilities. By contrast, the causes aflimate change are
attributable largely to developed countries that have been emitting massive amounts of
GHGs since the industrial revolution.

According to the 4" Assessment Report of the IPCC (2007 the majority of the increase
in the observed globd average temperatures since the mieR0th century is very likely
linked to the observed increase in anthropogenic GHG concentrations. Thesessment
concludes that discernible human influences have now extended to other aspects af cl
mate, including oceanwarming, temperature extremes and wind patterns. Projected
scenarios indicate a rise in the global mean temperatures in the rangpetween 1.1°Cand
6.4°C by 2100.Gobal records of one and a half centuries reveal that earth has warmed
by 0.74C during thelast 100 years. By the end of the century the rise in temperature
could be between 0.68C and 4.0C with respect to 19801999 levels. With respect to
south-east Asia IPCQ2007) predicts:

A By the 2050s freshwater availability will decrease, particularly in4rge river basins;

A Coastal areas, especially heavily populated mega delta regions will be at greatest risk
due to increased flooding from the sea and in some cases, flooding from rivers;

A Endemic morbidity and mortality due to diarrhoeal diseases associatedith floods
and droughts are expected to rise due to projected changes in the hydrological cycle.

However, the reliability of these projections has not remained uncontested. The NB
governmental Panel on Climate Change (NIPCC) for instance drew attentian limita-
tions of IPCC (2007) while attributing observed climatic changes primarily to natural
DOT AAOGOGAOG8 )T EOO OADPI OOANIREE laf§uedAtief obseiiedl 1 CA 2
changes are dominated by changes in ecological cycles and not anthropogenldG5
AT EOOEIT 08 .)o0##60 | AET O AOEOENOA PIET OO 11
A The general circulation models used by IPCC in theh4Assessment Report lack scie

tific validation resulting in uncertainties associated with predictions of especially

cloud formation and cloud interactions;

1 IPCC(2007). 4th Assessment ReportThe Physical Science Basis

2 |dso, C. and Singer, S.F. (2009). Climate Change Reconsidered, Report of the Nongovernmental International Panel
on Climate Change (NIPCC). The Heartland Institute, USA
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A IPCC dose not consider adequately the cooling effect of aerosols and ignores teraper
ture-induced emissions of dimethyl sulfide (DMS) from oceans. Also iodo compounds
produced by marine algae which have a cooling effect by acting esndensation ru-
clei for cloud formation and increase reflection are not considered,;

A Surfacebased temperature records as used by IPCC do not take into account non
greenhouse gas induced urban heat island corrections;

A Unlike stated in the IPCC report, théhinning of the Arctic sea ice is caused by chgn
ing ice dynamics and a shift of the atmospheric regime. Also the prediction andcre
I OAO 11T OAA 1 AOGAT OEOA AOA OOAEAAO 0OI
ance;

A NIPCC opines that several studig®und that solar magnetic activity and solar irrad-
ance is the major factor contributing tothe changing climate and not anthropogenic
CQ emissions. Also there exist strong correlationsbetween solar activities and
weather events such as rainfall, drougl, floods etc. around the world;

A Water use efficiency of plants increases with the G@oncentration in the atmosphere
and increased C@thus may not adversely affect plant growth. Increased CQ@vaila-
bility will induce higher photosynthesis and biomass poduction and also enhance

T AZ

bl AT 006 OAOEOOAT AA O1 xEOEOGshdh Assolf datiyE AT OE

temperature stress etc. NIPCC suggests that global warming is likely to enhance ca
bon sequestration

AV AAT OAET ¢ OI1 . ) 0##h siny Olithated changk Ithiekts to humanET A OA

health are unwarranted. It opines that several research findings have shown that rise
in temperature reduces risk of cardio vascular and respiratory diseases when o
pared with lower temperatures;

A Due to increasing C®concentration in the atmosphere and rising temperatures, crop
productivity is expected to increase which will not only lessens the food shortage but
also prevents encroachment of natural ecosystem for the same purpose.

In spite of limitations on the current scientific assessments and uncertainties, the weight
of evidence attributing climatic changes to human activities is significant. Most gover
ments therefore acknowledge the need for rapid action. Nonetheless, till date meetings
of the Conference of thdParties (CoP) under the United Nations Framework Convention
on Climate Change (UNFCCC) have not been successful in negotiating consensus dn bin
ing emission reductions. The chances for mitigating anthropogenic climate change are
gradually diminishing. Failing to prevent it, it appears imperative to prepare for its in-
pacts. Across the globe, governments are increasingly adopting national programmes to
deal with the threat of climate change. India is one of them.

1.2. National level

With respect to India,IPCC (2@7) projects an increase of 2.7C to 4.3C in temperature
by the 2080s, an increase in rainfall of @% and sea level rise of 88 cm by 2100The
projected scenario would have dramatic consequences for livelihoagand possibly su-
vival z of rural communities who depend on agriculture, fisheries and animal husbandry.
Limitations of science aside, imminent vulnerabilities of an ecologically sensitive, ddve
oping and largely agrarian country like India cannot possibly be ignored. Projected
trends in climatic changes pose a looming threat for the development of the country and

1 IPCC(2007). 4th Assessment ReportThe Physical Science Basis

10
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compound the call for economic and inclusive growth. Acknowledging this challenge, the
OOEIi A -ETEOOAOB8O #1 O1T AEI 11 #1EI AOA #EAT CA
T 1T O1 AA AA nfignAl @ocuinent compiling action taken by India for addressing the
challenge of climate change, and action it proposes to takeuld be prepared 6 dAAT O
ET CIiUh )T AEA8O O11 01 OAOU . AOGETT AT ' AOQGEIT 01 ¢
andreleasedint OT A ¢mny AU OEA OOEI A -ETEOOAOBO #I
10O POOAAT O A1 O AT AT AOCET ¢ AATTTITUR )1 AEAGBC
goals for emission reduction targets. Instead it emphasises appropriately on lofigrm

mitigation strategiesD O1T | T OET ¢ OOOOAET AAT A AAOGAIT T I AT O
AAT AEEOOGS68 )1 OAOOAT OET T AOAAO ETAI OAMA- OAT Ax.
agement, agricultural resilience, afforestation, waste management and public transport.

The emphasis lies onrclusive and sustainable development, especially for poorer se

tions. Through its eight sectoral missions the NAPCC provides a detailed road map for
achieving these objectives. For each tfiese, a separate mission document, prepared by

the concerned minigries, details the strategy AsTable 1 shows, four missions were a-

corded approval from the concerned ministry while till date only three received Cabinet

approval.

Table 1: Status of mission documents under the NAPCC as of February 27, 2012

Missions under NAPCC Draft release 2";:3;2% a%;?g\‘;
1. National Mission for Solar Energy Yes Obtained Obtained
2. Mission for EnhancedEnergy Efficiency Yes Obtained Obtained
3. Mission for Sustainable Habitat Yes Obtained Pending
4. National Water Mission Yes Obtained Obtained
5. Mission for Sustaining the Himalayan Ecosystem Yes Pending
6. National Mission for Green India Yes Pending
7. National Mission for Sustainable Agriculture Yes Pending
8. National Mission for Strategic Knowledge Yes Pending

1.3. State level

The states play the major role in the implementation of the NAPCC. In an address an A
gust 18, 2009, the PrimeMinister called upon the states and union territories to initiate
the preparation of state action plans. State level plans need to create an institutional and
operational framework for implementing the missions of the NAPCC and aligning them
with other developmental priorities of the state. To achieve this, Ministry of Envino-
ment and Forest (MoEF) prepared a set of guidelines for the staté$hese acknowledge
that interventions at state level needs to cover an even wider scope than the NAPCC laid
out. Ofgreatest importance perhaps is the emphasises it lays on the need to identifg-i
pacts, vulnerabilities and adaptation needs, a crucial element which hithertoad not re-
ceived much attention in the national strategy. Guiding principles of 1 % &rén@work
include:

1 Government of India,0 OE| A - ET E O 0 A ONational/AdEidaEPRrdon Climatet@hanhge (NAPCC)
2 MoEF (2010).Framework the preparation of SAPCC<Circular dated November 1, 2010

11
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A Implementing an inclusive and sustainable development strategy, protecting poor
and vulnerable sections of society from adverse effects of climate change;

A Undertaking actions that deliver benefits for growth and development while mi
gating climate change;
A Ensuringand improving ecological sustainability;

A Building climate scenarios and investing in knowledge and research to reduce-u
certainty and to improve knowledge about appropriate responses;

A Assessingthe impact of climate change on existingulnerabilities, and identifying
and enhancing risk management tools for addressing climate change;

A Setting out mitigation and adaptation options and evaluating them in accordance
with cost-effectiveness, cosbenefit and feasibility;

A Implementing state-planned and voluntary communitybased adaptation
measureswhile building broader stakeholder engagement;

A Addressing state-specific priority issues while creating an enabling environment
for implementation of NAPCC at state level;

A Establishing appropriate institutional arrangements and building capacities, kep-
ing in view coordination, inter-departmental consultations, stakeholder invole-
ment and integration with regular planning and budgetary processes;

A Alignment with national policies and programmes for conistency and to identify
financial and policy support that may be available.

In June 2009 Government of Karnataka (GoK) constituted a Coordination Committee to

| OAOOAA OEA OOAOAG O (dleOmniek DAL aSignedithefnantldded A E AT
to prepare the State Action Plan on Climate Change (SAPCC) to Environmental Ma&nag

ment & Policy Research Institute (EMPRI) Bangalore(refer Annex 3). In the planning

process, the committee emphasised the need to develop KarnataBAPCC in close oe

sultation with the government who would eventually own the actionplan. This is e-

flected in the composition of the committeewvhose members are presentedat Table 2.

Table 2: Members of the Coordination Committee

1. Additional Chief Secretary & Development Go- 12. Secretary, Tourism Department

missioner 13. Secretary (Environment & Ecology), Department of
2. Principal Secretary, Department of Forest, Ecology Forest, Ecology & Environment

& Environment 14. Secretary (Fores), Department of Forest, Ecology &
3. Principal Secretary, Department of Urban Deve Environment

opment 15. Director, Town Planning Department
4. Principal Secretary, Department of Energy 16. Member Secretary, Karnataka State Pollution Ge
5. Principal Secretary, Department of Health & Family trol Board

Welfare 17. Representative of Development Alternatives, New
6. Principal Secretary, Department of Transport Delhi
7. Principal Secretary, Public Works Department 18. Representative of Ministry of Environment & Fo-
8. Principal Secretary, Water Resources Department ests, New Delh
9. Principal Secretary,Housing Department 19. Professor, Department of Civil Engineering, Balag

lore University

20. Director General, Environmental Management &
Policy Research Institute

10. Principal Secretary, Revenue Department

11. Principal Secretary, Animal Husbandry & Fisheries
Department

1 Government of Karnataka (2009)Government Order FEE 181 ENV 2007 dated June 20, 2009

12
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1.4. Preparatory work

Work on Karnataka SAPCC was preceded with a rapid assessment of sectoral actions of
Government ofKarnataka. Directed by the Coordination Committee, this review solicited
cooperation from 22 departments, 14 of which took part in the stocktaking exercise.
They provided details of actions already taken andn some casesspecific plans in e-
spect of clmate change. Actions taken or proposed were reviewed keeping in view the
mandate and scope ensuing from the NAPCC as primary cornerstone. An initial report of
findings was released in December 2010 as a precursbits key findings are sumna-
rised here forreference.

U The rapid assessment found that the majority of actions reported address issuek a
ready pressing today. Leaving aside exceptions, most of the actions were noh€o
ceived in response to climate change but to developmental priorities. This finding
logical and unsurprising. Nevertheless, these action offer climate change-lbenefits
as envisaged by the NAPCC. The steps put forth are encouraging considering they
were embarked upon in absence of a coordinated intedlepartmental response to
climate change. Specific mentioning deserve the initiatives of the Karnataka Forest
Department (KFD) and Revenue Department. Both departments covered significant
terrain in preparing for the challenge of climate change in a systematic way.

U It was noted with concemn that no specific targets or timeframes were indicated for
most initiatives at state level. Actions, strategies and intentions were promulgated
chiefly in qualitative terms while the magnitude and depth of these interventions
remain uncertain. Departmentsgenerally did not indicate the availability of funds for
implementation. The absence of clear plans give rise to apprehensions that, irrespe
tive of noble intentions, major achievements may not be realised if not planned for
but merely envisaged

U Thescope and nature of actions are chiefly confined to mitigation options. Keeping in

s oAz e s =

OEAx +AO1 AOAEAGO Al EIi AOA T AU Al OAAAM EAOA

creased occurrence of floods and droughts, steps towards adaptation to a gradually
changing climate and its consequences remain elusive.

i 4EA AQEOOET ¢ OAAOI OAI ET EOEAOEOAO 1 £
response but have not in any way replaced the need for a comprehensive and icoo
dinated action plan. Such plan needs to prioilige particularly the integration of im-
pacts, vulnerabilities and adaptation requirements in the state. And considering that
the SAPCC has many stakeholders, GoK being the most important one, the prapar
tion process needs to be consultative and participatgr

1.5. Development process

This present report investigates sectoral governmental actions more thoroughly, tal
hough not exhaustively. It places actions and policies identified in the context of pe
ceived vulnerabilities and options for mitigation and adaptatio.

More than 80 relevant published and unpublished documents were identified and an
lysed. Among these the report of the Bangalore Climate Change InitiatigegKarnataka
(BCCIK) played a significant role? Its concise corroboration of relevant data pairedvith
first projections for the state aided the preparation process. A review and systematic

1 EMPRI (2010).SAPCC Karnataka Rapid Assessment of Sectoral Actions Initiated
2BCCIK (2011). Karnataka Climate Change Action Plafrinal Report

13

+

A



KARNATAKSTATEACTIONPLAN ONQLIMATECHANGH 15T ASSESSENT

evaluation of literature begun in October 2010 and concluded with the establishment of
a document repository to aid the identification of and access to relevant rearces.

The development process was initiated with a brainstorming session with represeat
tives of reputed institutions whose work relates to climate change. The magnitude of the
sectoral reviews necessary for this report and the need to expedite thgrocess made
collaboration a preferable option. In order to expand on the existing institutional capac
ty for the preparation of this work an agreement with The Energy & Resources Institute
(TERI) was established An extensive consultation process with 24lepartments of G-
ernment of Karnatakaz the most important stakeholderz was heldin March 2011 (refer
Annex 1) and followed later with consultations with India Meteorological Department
(IMD) and eventually the Coordination Committee constituted by GoK.

::U

Departmental 0040
Consultations action plans ANAA
with 25
departments Public release

Sep. 24, 2011

T

Climate
trends Draft release Finalisation of
+ for review Karnataka
and comment
Sector?.l Development SAPCC
Knowledge analsyis of the
management ’
| > 3 Actlo: Plan
"_!' 11,; fqga;'e"'r"""'e Identification
= 3) Forest and of priorities
biodiversity
4) Coastal zone
5) Energy
6) Urbanisation
7) Health

Review of
available
seconda Presentation to Submission
Coordination of final report
Committee to
of GoK Government
of Karnataka
Sep. 21, 2011

Figure 1: Process of preparation of the Karnataka SAPCC

A draft report was placed before the Steering Committee and the general public for
comment. The release was accompanied by newspaper announcements in the Deccan

Herald andTimes of India (Karnataka editiors) on September 24, 2011. The draft report

xAO ET OOAA 11 %-02)860 xAAOEOA A O 61 OAOOOEAC(
nal document. Comments received were addressed in their full scope to the extéactu-

al information available permitted.
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2.1. Overview of the state

The state of Karnataka, situated irthe south-western part of the AT OT OOUh

eighth largest state in terms of geographical area with 191,791 kin Acording to the
Provisional Census 2011+ A O1 A (péphla&iénGs 61.1 million. The state has 176&-
luks presently divided into 30 districts. The state has an urban population of 37%and

is currently ranked as the fifth most urbanized state in India. Wit 19.96% forest cover,

the largest connected range of which is formed by the Western Ghats, the state also acts
as carbon sink. A total ofl04 lakh hectares land is under cultivationThe state has wi-

nessed a high rate of urbanization and development ingpticularly the last two decades.

In 2004-mv  + AOT AOCAEA8O Al 1T OOEAOOETT O H)TA

population share.

Table 3: Overview of Karnataka 2

Indicators Karnataka Comparison with India
Area 191,791 km2 5.82%
Population 61.10 million 5.05%
Rural population 34.85 million 4.58%
Total forest cover 38,284 kmz2 4.91%
Gross cropped area 12,893,000 hectare 6.55%
Net Sown Area 10,419,000 hectare 7.38%
Livestock 32.8 million 6.20%
Food grain production 12,500,000 tonnes 6.00%
Rainfall (annual average) 1,151 mm
Literacy rate 75.14 %
Infant mortality 41 per 1,000 53
Population per hospital bed 1,319 1,503
+AOT AGAEAGD AATTT1I1U
A According to advance estimates of gross state domestic product (GDSP) at constant prices or state incom
expected to grow by about 8.2% during 201€1.1.
A The service sector continues to dominate in the economy, the tertiary sector contributing 55.17% to th
GDSPs. The contribution of the secondary and primary sectors are 28.61% and 16.22% respectively.
A Per capita GDSP (or income) at current prices is likelto reach INR 67,253 during 201@11 as against INR
58,852 in2009-10.
A Food grain production increased to above 125 lakh tons in the current year from less than 110 lakh tons
2009-10
A The cumulative irrigation potential likely to be created by the end 52010-11 is 35.12 lakh hectares from all
three categories of irrigation (major, medium and minor irrigation) projects.
A Software exports increased to INR 70,375 crore in 20689 from INR 59,500 crore in 200708. Exports from

business process outsourcing @ampanies increased to INR 15,014 crore in 20089 from INR 7,600 crore in
2007-08.

1 BCCIK (2011). Karnataka Climate Change Action Plafinal Report
2 Department of Planning, Programme Monitoring and Statistic2010, 2011). Economic Survey 200910; 2010-11
3 Department of Planning, Programme Monitoring and Statistic€010, 2011). Economic Survey 200910; 2010-11
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2.2. Physiography

Based on physiographic features Karnataka is commonly divided into four regions: (1)
the coastal region, (2) The Malnad or hilly region, (3) the northern ptaau and (4) the
southern plateau.The state observes diverse climates from arid to serarid in the plat-
eau regions, sukhumid to humid tropical in the Western Ghats and humid tropical mio-
soon climate in the west coast plains. About 77% of the total geaphical area of the
state, coveringthe interior part is arid or semi-arid with the state contributing 15% of
the total semtarid or 3% of the total arid areas of the country. Karnataka experiences a
typical tropical climate comprising of four distinct annual seasons: Winter (January to
February), summer (March to May), monsoon (June to September), and pesbnsoon
(October to December)t

Bidar
HYDERABAD
Gu\I\k\arga/xr
Bijapur Yadgir
R
Belgaum Bagalkote Raichur ~ /
 —— Gadag Koppal
Darwad f'»
Tungabhadra
¢ : Bella
\r‘ Haveri D
Uttara Kannada
\ Davanagere
L &?ﬂmoga Chitradurga
N Tunga Vanivilasa
Sagar/” “‘
ool Badra | Chikkaballapura
Ydupi Chzkamagalur et ‘\ R
Bangalore Rural  Kolar
1 éMNGALOI!
L Hassan Bangalore Urban
Dakshina Kannada Mandya N
ARABIAN SEA \ Kabini ¥»— fiEaeara

Kodagu Mysore
Chanﬁarajanagara ‘VHogenkkal

— —
Km 25 50 100

Figure 2: Karnataka with its now 30 districts 2

1 Ramachandra, . andKamakshi, G. (2005). Biwesource potential of Karnataka. Technical Report No. 109. Centre
for Ecological Sciencedndian Institute of Science

2 planeMad/Wikipedia and EMPRI (2007 and 2012http://en.wikipedia.org/wiki/File:Karnataka_locator_map.svg
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2.3. Precipitation

The average rainfall receivd in the state during the year 20092010 was 1,343 mm,
17% more than the normal rainfall of 1,151 mm. 14 out of 30 districts experiencedxe
cess and remaining 16 districts normal rainfall

Krishnan (1984) has studied extensively the rainfall patterns of &rnataka. Of the ave
age annual normal rainfall, the state receives 80% during the southwest monsoon per
od, 12% in the postmonsoon period, 7% in summer and only 1% in winter. The wid-
ward side of the Western Ghats, which is the coastal region, record830 mm of rainfall
during the southwest monsoon while on the leeward side rainfall drops to 60G00 mm.
The humid Malnad region receives annual rainfall in the range of 1,068800 mm. The
north-eastern monsoon causes 30% of annual rainfall in the eastepart of south interi-
or Karnataka, mainly between October to December. With annual rainfalls of 59800
mm north interior Karnataka is a rainfall deficit area. This includes Bijapur, east Be
gaum, northreast Dharwad, west Raichur, east Bellary, Chitradurgand a small portion
of Tumkur district. Rainfall is low in the semiarid regions and less than 140 mm in the
centre of Dharwad district. Daily rainfall intensities range from 186240 mm in north
Bijapur, north Gulbarga and Bidar district. The rainy seasois spread over a period of
four months (JuneSeptember) in the coastal, Ghats, Malnad areas and in Bidar district,
while over the maidanareas it is spread over a period of five to seven months.

BCCIK (2011) assessed trends based on daily weather dateom Indian Meteorology
Department (IMD), Pune for the period 1901 to 2008. The study observed a decline in
annual rainfall: From 1,204 mm during 19011950 to 1,140 during 1951-2008. As
shown in Table 4, annual as well as seasonal rainfall decreased or increasgepending
on the region of the state.

Table 4: Rainfall normal and trends during 1901 -2008 in Karnataka 3

Pre-monsoon Southwest monsoon Northeast monsoon
District (Jan -May) (Jun- Sep) (Oct- Dec)
Trend mm (%) Trend mm (%) Trend mm (%) Trend mm

Annual

South interior Karnataka

Bangalore Rural ¥ 141 18 z 427 54 z 222 28 z 790
Bangalore Urban % 168 19 ¥ 466 53 Y 241 28 i 875
Chamarajanagar z 239 29 z 316 39 ¥ 261 32 z 816
Chitradurga V% 179 9 y 1,505 79 y 220 12 ¥ 1,904
Davanagere Vi 233 6 ¥ 3,338 85 Vi 340 9 i 3,911
Kolar g 247 9 y 2129 81 ¥ 266 10 y 2642
Mandya z 74 13 Z 385 66 ¥ 124 21 g 583
Mysore z 191 26 % 296 41 ¥ 235 33 g 722
Tumkur z 191 22 Y 425 50 z 236 28 z 852
Chikkaballapur z 208 5 z 3,669 88 z 305 7 Z 4,182
Ramanagara Z 148 5 z 2,537 88 g 200 7 Z 2885
North interior Karnataka

Bagalkote z 88 15 Z 360 62 Z 136 23 Z 586
Belgaum z 115 14 % 560 68 z 148 18 z 823
Bellary Z 103 16 Z 388 61 z 145 23 Z 636

1 Department of Planning, Programme Monitoring and Statistic&010). Economic Survey 200910

2 Ramachandra, T.V. and Kamakshi, G. (200B)o-resource potential of Karnataka. TechnidaReport No. 109. Centre
for Ecological Scienced|Sc, Bangalore, India

3 BCCIK (2011). Karnataka Climate Change Action PlafFinal Report
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Pre-monsoon Southwest monsoon Northeast monsoon

District (Jan -May) (Jun- Sep) (Oct- Dec) AN
Trend mm (%) Trend mm (%) Trend mm (%) Trend mm

Bidar g 75 8 ¥ 705 80 z 105 12 g 885
Bijapur g 73 12 z 427 68 z 131 21 z 631
Dharwad z 130 20 z 361 55 z 166 25 z 657
Gadag Z 147 19 ¥ 480 61 Z 159 20 Z 786
Gulbarga g 115 18 Z 365 58 Z 150 24 Z 630
Haveri g 181 18 z 584 59 z 222 22 z 987
Koppal g 133 18 z 363 50 g 227 31 g 723
Raichur g 220 29 z 335 44 z 211 28 z 766
Malnad region

Chikkamagalur n/a 113 15 y 412 56 y 217 29 ¥ 742
Hassan % 71 8 % 640 76 ¥y 128 15 Y 839
Kodagu % 132 17 z 485 62 g 160 21 z 777
Shimoga ¥ 65 10 Y 480 70 g 136 20 ¥ 681
Coastal region

Dakshina Kannada ¥ 118 21 Z 283 50 g 169 30 z 570
Udupi g 148 8 Z 1,484 82 g 187 10 Z 1,819
Uttara Kannada ¥ 144 20 z 363 50 Y 212 29 ¥ 719
Karnataka 142 12 820 71 190 17 1,152

2.4. Temperature

Temperature is lowest in the month of January and increases thereafter gradually at first
and rapidly after the middle of February or the beginning of March. The southenmai-
danregion witnesses the highest temperature in April while in the northerrmaidan and
the coastal areasthe highest temperatures occur in May. In January, the mean daily
temperature is 31-32°C in the coastal areas and slightly above 30°C in the northemmai-
dan area except in Bidar district where it is 2829°C. In May, the maximum temperature
reaches 43°C in the GulbargRaichur region. In the Ghats and Malnad area it remains
comparatively low i.e. about 2024°C. It is seen that the mean annual range of temae
ture is least in the coastal region (6°C) and greatest in the BellaRaichur region. In the
May-June north interior Karnataka also experiences incidents of heat wavés.

2.5. Trends and projections
2.5.1. Precipitation

In view of the absence of comprehensive studéeon the likely impacts of climate change

in Karnataka, Professor B. K. Chandrashekar established the Bangalore Climate Change
Initiative z Karnataka (BCCIK). This initiative brought together distinguished experts
from Indian Institute of Science(lISc), Institute for Social and Economic Changé@SEC)
University of Agricultural Sciences(UAS, and Centre for Study of Science, Technology
and Policy(CSTEP)The groupOOOAEAA +AO1 AOAEAB8O Al Ei AOA
in most cases based oa coupledatmosphere-ocean general circulation model known as
HadCM32 Data generated was downscaled to the regional level using the regionai-cl

1 Ramachandra, T.V. and Kamakshi, G. (200B)o-resource potential of Karnataka. Technical Report No. 10@entre
for Ecological Scienced|Sc, Bangalore, India

2 Hadley Cente Coupled Model, Version 8eveloped by the Hadley CentreMet Office, United Kingdom
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mate model PRECISProjections ofthe BCCIK (2011) study? were basedon the SRES
A1B scenario. This scenario, a markegcenario based on the SRES Al greenhouse gas
scenario formulated by IPCC's Special Report on Emission Scenarios (2Q&dxnds for
rapid economic growth in a globalising world and balanced emphasis on all energy
sources. 35year rainfall data (1971 to 20() of IMD was usedas baselinealongside
monthly temperaturesfor last 102 years (190%:2002).

As shown inFigure 3, BCCK (2011) indentified a decline in rainfall of the southwest

monsoonof -1 mm perday per 100years for the period 1971 to 2005 (approx. 6% in 50

years).3 The Pune office of India Meteaslogical Department (IMD) reported that its own

studies show a significant increasing trend for both seasonal and annual rainfall in

northern interior Karnataka, which BCCIK appears to have noted as we(lFigure 4) .4 It

is worth noting however that IMD Bangalore, who provided the baseline data for the

BCCIK study, disagrees with the conclusion that rainfall in Karnataka has been detli

ing. It holds that the period considered is too short to infer dependable conclusions.

cipitation.> Regrettably, no data has yet been published to support this stance. IMD is

Tc o117 Al OPAAOA O1 EOO
El

however understood to beOAT AA O

E
+AOT AOAEA6 xEOE OEA OPAAEZEA 1T AEAAOEOA OI
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Figure 3: Precipitation trend during the mo n- Figure 4: Precipitation trend (mm/day per 100 yr)
soon season (Jun to Sep.) over the area of southwest monsoon season (Jun. to Sep.)

11.5-18.5°North , 74.0778.5°East® for the period 1971 -20057

Figure 5 and Figure 6 show projections of BCCK (2011) of the change in annual rainfall
for the summer monsoonseason. The northeastern and southwestern parts of the
state are projected to experience a decrease in the overall rainfall.

1 Providing Regional Climates for Impacts Studiedeveloped by the Hadley Centre, Met Office, Unitédngdom

2BCCIK (2011). Karnataka Climate Change Action Plafrinal Report

3BCCIK (2011). Karnataka Climate Change Action Plairinal Report

4Y] AEA - AOAT Oi 11 CEAAl $APAOOI AT O j)-$qh 00T A jcmppas #iiiAl
ET +AO1 AOAEASN , AOOAO AAOAA - AOAE cuyh cmpp

5India Meteorological Department (IMD), Bangalore (2011). Consultation held on November 3, 2011

6 BCCIK (2011). Karnataka Climate Change Action Plafrinal Report

7 BCCIK (2011). Karnataka Climate Change ActioRlan; Final Report
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Figure 5: Projected change in annual rainfall Figure 6: Projected change in Jun, Jul, Aug and
for the period 2021 -50 (A1B)! Sep rainfall for the period 2021 -50 (A1B) 2

Table 5: Projected change in rainfall for 2021 A50 (A1B), compared to the baseline of 1961 290 3

Change pro- Change projec- Change pro- Change pro- Change in an-

District jected for JF ted for MAM  jected for JJAS jected for OND nual mean
months (%) months (%) months (%) months (%) projected (%)
1. Bagalkote Zou 81 43.65 Zpm81 16.87 1.38
2. Bangalore Rural 3.05 36.30 Z¢80 9.61 3.56
3. Bangalore Urban Zpua8g 29.92 Z¢c8y 10.14 3.66
4. Belgaum Z®8¢ 20.34 Zp8o 20.00 6.15
5. Bellary Zpt181 36.16 Zy38p 6.87 0.52
6. Bidar ZxXp38c 22.29 6.89 50.76 27.03
7. Bijapur ZuTm8L 39.41 Zw3 Y 12.54 0.60
8. Chamarajanagar ZYys8u 16.55 Zysrt 1.56 Zp38uy
9. Chikkaballapur 50.17 17.40 Z¢8t 3.21 0.97
10. Chikkamagalur Z118¢ 2.86 0.14 11.63 3.62
11. Chitradurga 0.94 22.76 Z0o8w 14.46 6.50
12. Dakshina Kannada ZoT 8¢ 2.08 Zms8rt 8.28 0.87
13. Davanagere 0.00 24.07 Zp38uy 14.20 6.57
14. Dharwad 0.00 30.55 0.06 9.94 3.71
15. Gadag 0.00 37.48 Z@p8X 12.42 1.93
16. Gulbarga ZQo38¢ 12.77 Zp38rt 9.49 4.26
17. Hassan Zvo8r1 Z08a0 Zo8Y 11.94 2.45
18. Haveri 0.00 12.28 191 10.87 5.80
19. Kodagu Zom8( Zx8a 0.97 6.61 2.53
20. Kolar 4.80 22.75 Zao8u 4.90 1.08
21. Koppal Z¢g8T 45.19 Zpg8c 8.81 Zp8uv
22. Mandya Zqm8r1 4.57 Zx 8T 10.40 1.40
23. Mysore Z¢C8¢ Z2¢80 Z1T 8w 2.90 Zm8Y
24. Raichur Zt18p 20.50 Zp T3 Zx8uv Zo38YX
25. Ramanagara Z¢p8y 22.77 Z18UY 10.27 2.85
26. Shimoga Zpga8l 10.55 4.31 8.03 5.27
27. Tumkur 13.76 21.77 Z0o8w 14.26 5.22
28. Udupi Zp1m8y) 25.93 2.43 9.51 4.07
29. Uttara Kannada 0.00 10.62 4.87 6.80 5.40
30. Yadgir Zoua8i1 19.32 Zx8p Zuv 8¢ Z18Tm

1 BCCIK (2011). Karnataka Climate Change Action PlafFinal Report
2BCCIK (2011). Karnataka Climate Change Action Plairinal Report
3BCCIK (2011). Karnataka Climate Change Action Plairinal Report
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Table 5 details the variation in annual rainfall for the districts of Karnataka in the SRES
A1B scenario as projected by BC® (2011). Precipitation during June, July, August and
September is expeatd to reduce in almost all districts except Bidar, Chikkamagalur,a-

veri, Kodagu, Shimoga, Udupi and Uttara Kannada.

Figure 7 compares projections of different global circulation models (GCMs) made by
BCCIK (2011). The study rightly observes that the HadCM3 results nearjpproximates

the average of all modeldaken togetherj OAA Ol 11

# -

~Adcogh

decades, thus lending support to the selection of the HadCM3 over others.

60

AO 1A

—+—CGMR

50

—#—CGHR

CNCM3

CSMK3

40

30

—+— MPEHS5

—e— ECHOG

20 4

% Increase

10

-10

—+—FGOALS

—— GFCM20

GFCM21

GIAOM

GIEH

GIER

INCM3

IPCM4

-20

MIHR

MIMR

30

—— MRCGCM

NCPCM

NCCCSM

—+—HADCM3

2008
2011
2016
2021
2028
2031
2038
2041
2048
2051
2058
2081
2088
2071
2078
2081

Figure 7: Projected change in rainfall in Karnataka with respect to 19

2.5.2. Temperature

2088
2091

75 (A1B)

2088

HADGEM

——All_GCM_avg

1

Awarming trend in Karnataka for the period June to Septembewras observed byBCCiK
(2011). Districts of northern interior Karnataka (Bidar, Bijapur, Gulbarga, Yadgir and
Raichur) experiened an increase of boththe minimum and the maximum temperature

AU | m8ed#

I OAO OEidure 8 #®myure 9).1n tdus dfn@agnitudeA A

this finding is 0.1°C higher than the 0.5°C annual increase IMD observed over the past

100 years for most parts of the country?

The study also projects further warming: 1.7°C to 2.2°C lire 2030s. The projected n-
crease of annual average temperatures for the northern districts is higher than the
southern ones. Projected minimum temperature increases are slightly above those of

the maximum temperatures (referTable 6, Figure 10 and Figure 11).

1BcciK (2011). KarnatakaClimate Change Action Plgrinal Report
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Figure 8: Minimum temperature trend
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Table 6: Projected change in annual temperature for 2021 -50 compared to 1961 A0 (A1B)3

Projected change

| EC

.
by,
2

Maximum temperature trend (*C/00 yr)|

Figure 9: Maximum temperature trend in °Cfor
Jun. to Sep. for the period 1901 -2002 2

Projected change

Projected change

Rl tavein °C tminin °C tmaxin °C
1. Yadgir 221 2.34 2.10
2. Bijapur 2.20 2.32 211
3. Raichur 2.20 231 2.12
4. Gulbarga 2.19 2.33 2.04
5. Bagalkote 2.15 2.25 2.10
6. Koppal 2.14 2.21 2.09
7. Bidar 212 2.30 1.93
8. Bellary 2.08 2.16 2.03
9. Gadag 2.08 2.15 2.05
10. Belgaum 2.01 2.11 1.98
11. Chitradurga 2.00 2.07 1.97
12. Dharwad 2.00 2.08 1.97
13. Mandya 1.99 2.03 2.00
14. Tumkur 1.99 2.06 1.96
15. Chikkaballapur 1.98 2.06 1.91
16. Davanagere 1.98 2.05 1.98
17. Bangalore Rural 1.97 2.06 1.91
18. Haveri 1.97 2.04 1.97
19. Ramanagara 1.97 2.05 1.92
20. Bangalore Urban 1.96 2.06 1.88
21. Chamarajanagar 1.96 2.03 1.94
22. Kolar 1.96 2.06 1.87
23. Mysore 1.95 1.99 1.98
24. Hassan 1.92 1.96 1.95
25. Shimoga 1.88 1.95 1.91
26. Uttara Kannada 1.87 1.96 1.86
27. Chikkamagalur 1.86 1.93 1.89
28. Kodagu 1.79 1.86 181
29. Dakshina Kannada 1.72 1.81 1.71
30. Udupi 171 1.78 1.72

1BcciK (2011). Karnataka Climate Change Action Plafrinal Report
2BCCIK (2011). Karnataka Climate Change Action Plafrinal Report
3 BCCIK (2011). Karnataka Climate Change Action PlafFinal Report
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Figure 10: Projected increase in annual Figure 11: Projected increase in annual
minimum temperature for 2021 -50 maximum temperature for 2021 -50
compared to 1975 (A1B)1 compared to 1975 (A1B)?

As was done in the case of precipitation, BG&I(2011) also compared the HadCM3er
sults with that of other global circulation models. Ad-igure 12 shows, the results of oit-
AoO AT A OEA 1T OAOAI 1T AOGAOACA | OAA Ol

HadCM3 projections, not just for the first four decades an the caseof precipitation but L

for almost the entire projection period.
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Figure 12: Projected temperature change for Karnataka relative to 1975 (A1B) 3

1 BCCIK (2011). Karnataka Climate Change Action PlafFinal Report
2 BCCIK (2011). Karnataka Climate Changéction Plar Final Report
3BCCIK (2011). Karnataka Climate Change Action Plairinal Report
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In another study, Anandhi (2010} selected monthly sequences of variables from data
sets of National Centres for Environmental PredictionNCEP) using the CGCM3 model of
the Canadian Centre for Climate Modelling and Analysis. Seasonal stratifications were
reviewed based on the selected mdictors using a kmeans clustering technique. The
results of cluster analysis reveale an increase ithe average wet season length in the
SRES A2,SRES A1B and SRES-3Bscenarios towards the end of 2% century. The n-
crease in season length was higheof the SRES A2 scenario and least for the SRES Bl
scenario. However, no change in average warm and cold season length was observed
across the four scenarios considered.

2.5.3. Droughts

Drought is an extended period, spanning months or years, witnessing deficignin pre-
cipitation. Generally this occurs when a region receives consistently below averagee-
cipitation. Agricultural droughts are associated vih the impact of meteorological cond
tions, focusing on precipitation shortages, differences between actual and potential
evapo-transpiration, soil water deficits and reduced groundwater levelsFor hydrologi-
cal droughts precipitation shortfalls are linked to surface or subsurface wates. The fre-
guency and severity of hydrological drought is often defined on a watershed basin scale.
Drought is a threat to reckon with astwo thirds of the state receive less than 750 mm
rainfall per annum.

In terms of areaprone to drought, Karnataka ranks second in India after Rajasthab4%

of the geographical area is drought prone, affecting 88 of 176 taluks and 18 of the 38-di
tricts. Taluks that have had droughts in 25% or more years are Chitradurga, Hosadurga,
Sira, Malhugiri, Shorapur, Athani and Bagepalli. Taluks with the greatest percentage of
drought years are Sira, Madhugiri, Korategere, Kadur, Kushtagi, Shorapur, Shahapur,
Yadgir, Bangarpet, Mulbagal, Srinivasapur, Gudibanda, Bagepalli, Athani, RaibagnSau
datti and Gokak. The taluksof the northern drought-prone districts have in general,
more years of moderate and severe drought than the taluks in the southern districts.
There are some taluks in which drought occurred in three or more consecutive years.
The largest continuous period of drought was eight years at Gubbi (Tumkur district)
from 1920-27, at Athani (Belgaum district) from 19651972, at Chincholi (Gulbarga di-
trict) from 1965 -72 and at Nargund (Dharwad district) from 192027 4

BCCIK (2011) for their study defined asincidence of severe drought period of absence
of rainfall (daily less than 2.5 mm) for 40 or more continuous days. An increase in
droughts was projected for the period 2021 to 2050 for the two growing seasonsharif
and rabi. The results, & shown in Figure 13, indicate that most northern districts of
Karnataka would have 1680% increased drought incidences. For Koppal and Yadgir
districts drought incidence during kharif season is projected to nearly double. For the
eastern districts drought frequency has been projected to increase in thebi season.
The western parts of the state however may face a lesser number of droughts due to the
projected increase in rainfall.

1 Anandhi, A. (2010). Assessing impact of climate change on season length in Karnataka for IPCC SRES scenario. Jou
nal of Earth System Science, 119 (4), 44460

2 Member of the family of greenhouse gas scenarios formulated by IPCC's Special Report on Emission Scenarios
(2000). It stands fa rapid regionally oriented ecanomic development

3 Member of the family of greenhouse gas scenarios formulated by IPCC's SpeReggbort on Emission Scenarios
(2000). It stands for global environmental sustainability

4 Ramachandra, T.V. and Kamakshi, G. (200B)o-resource potential of Karnataka. Technical Report No. 109. Centre
for Ecological Scienced|Sc, Bangalore, India
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Figure 13: Projected increase in drought Figure 14: Projected increase in drought
incidence in the kharif season for 2021 -50 incidence in the rabi season for 2021-50
based on 1961-90 datal (A1B)?2 based on 1961-90 data3 (A1B)4

2.5.4. Conclusions

It emerges from the discussions in this chapter that a changing weather pattern could
severely impact the overall wellbeing of the state. The projected increase in rainfall and
temperature is expected to cause changes in the cropping pattern and production, affect
the availability of water and cause changes in the biodiversity profile of the state. It
would possibly also reduce carbon sinks, affect the coastal zone due to sea level rises
and higher water temperatures and lead to unemployment and migration of coastal
communities. The transmission window for vector borne disease may widen. It is thus
imperative to carefully analyse potential impacts of climatic changes, identify the most
vulnerable sectors and increase preparedness and enhance resilience of the state to
cope with changes.

Very few studies have been conducted that project changes in rainfall and temperature
for Karnataka. From BCCGK (2011) it is inferred that an overall reduced pecipitation
and continuous warming is a possible, perhaps probable scenario Karnataka may exp
rience in decades to come. It is predicted that regions which already witness less rainfall
and higher temperatures, such as northern Karnataka, will further expeéence lesser
rainfall and an increase in average temperatures.

However it should be noted that the weaknessf projections lies in the fact that models

Z as have been used to generate projectiorgshave a strong tendency to amplify present
climate viabilities, manmade or natural, over decades to come. The results should taer
fore be seen as a possibility whose likelihood and timeframes remain to be reassessed.
In the face of existing knowledge gaps and uncertainties involved in projections at hand,
it would be inappropriate to paint an alarmist picture at this juncture. While the proje-
tions are arguably worrisome, further rigorous studies, especially of longeterm nature,
need to be commissioned and results thoroughly compared to obtain a clearer unde
standing where, how and when climatic changes are unfolding in Karnataka. Until fu

1BCCIK (2011). Karnataka Climate Change Action Plafrinal Report
2 Assumed but not explicitly stated in source
3BCCIK (2011). Karnataka Climate Change Action Plairinal Report
4 Assumed but not explicitly stated in source
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ther and more reliable projections are available, a rush into drastic actionsppears m-
pulsive. Nevertheless, besides the need for further studies, it emerges with great dtgr
that that an improvement of institutional preparedness is both desirable and necessary.
Even in the event of climatic changes unfolding at levels well below current predictions,
this would strengthen the capacity of the state to pursue sustainable delopment in re-
spect of vital resources such as water, land and biodiversity.

2.6. Actions, policies and institutional preparedness
2.6.1. Disaster management

Realising the importance of disaster management as national priority, Government of
India (Gol) set up a high pwer committee in 1999 and another committee after the @-
jarat 2002 earthquake for making recommendations on the preparation of disaster
management plansin 2005 Gol legislated the Disaster Management Act that prescribes
the creation of an apex bodythe National Disaster Management Authority (NDMA)Its
purpose is to createan enabling environment for institutional mechanisms at state and
district levels.! Government of Karnataka (GoK) developed an institutional framework to
deal with natural disasters by forming several bodies.

u The Karnataka State Disaster Management Authority , headed by the Chief Mirs-
ter, lays down the policies and prepare plans at site level? It is entrusted with finalising
and implementing a comprehensive disaster management plan. Although the authority
was established only in or after 2008, it was already reconstituted in 2019.

u The Weather Watch Committee , chaired by the Devéopment Commissioner and ex
officio Additional Chief Secretary supervises the Calamity Relief Committee (CRF) and
the subcommittees for the actions to be taken on priority basis.

u The Empowered Committee , chaired by the Chief Secretary, reviews and madars
the flood situation and the implementation of relief measures, rehabilitation plans in
flood affected areas, approval and releases of funds for the purpose.

u The Calamity Relief Committee (CRF), also chaired by the Chief Secretary, provides
guidelines for calamity relief work and monitors and supervises the relief programme.

u The State Executive Committee, also chaired by the Chief Secretary, coordinates and
monitors the implementation of the national policy, the national plan and the state plan
and acts as coordinating and monitoring body for the disaster response in the state.

u The District Level Implementation Committee , chaired by the Districtin-Charge
Principal Secretaries or Secretariggplans and supervises relief and rehabilitation pro-
grammes for flood affected areas in district.

u The District Disaster Management Authorities are the district planning, coordina-
tion and implementation body for disaster management.

In 2001, before NDMA came into existence, Karnataka had had set up the i@efor Dis-
aster Management at Administrative Training Institute (ATI), Mysore with funds from
Ministry of Home Affairs and National Institute of Disaster Management (NIDM).

1 National Disaster Managemet Authority . http://ndma.gov.in/ndma/evolution.html _accessed=ebruary 18, 2012

2 Department of Revenue (2011). State action plan on climatéangeKarnatakaz Initiativesin the field of Disaster
Risk Reduction; submitted March 10, 2011

3 The Hindu, Bangalore edition June 11, 201(. Disaster response force for State
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Through this centre GoK commenced training of government personnel, NG@kcted
representatives and civil society inoperational management of both manmade and na
ural disasters. A similar mandate was later extended to ATl who prepardtie first Kar-
natakaDisaster Management Plan in 2010.

Now every district is believed to have its ow Disaster Management Plan. Risk assss
ments for these were carried out using hazard mapping, including flood and drought
vulnerabilities, with the help of resource inventories from the National Disaster Ma
agement Plan. Annual updation of thee plans is required. Planning and capacity bud-
ing for framing and implementation of the plan are funded by Revenue Department,
which also strengthens theEmergency Operation Centres at the state, district, taluk and
Panchayat levels. For each natural disastet sepaate standard operating procedures
(SOPs) are under preparation. For manmade disasters (chemical, biological, radiological
and nuclear) SOPs are also said to be under preparatidn Andhra Pradeshbased n-
stitute, Emergency Management Research InstituttEMRI), has been signed up in v
gust 2008 to help GoK improve its emergency response through provision of medically
equipped emergency vehicles for villagesl50 of these have been inducted in the first
phase for a budget of INR 20 coréGol has allocatedNR 4crore per annum for Karra-
taka for the State Disaster Relief Fund for the period 2010 to year 2015. An equal
amount is also provided for capacity building.

2.6.2. Drought and weather monitoring

+AOT AOAEA EAO OEA AEOOET A @dfablish aiDraugh Ménitec ) 1T A E /
ing Cell (DMC). Since 1988 it has been monitoring drought conditions to which the state

is historically prone (refer to section 2.5.3). Realising the importance of monitoring oh-

er disasters such as floods, cyclones, tsunamis as well, the mandate of the cell was e

panded in 2007, a change which is reflected in its new name Karnataka State Natural

Disaster Monitoring Centre (KSNDMO.

Among other things, the centre monitors rainfall, humidity, reservoir levels and flood
levels. Monitoring stations are located in 74hoblisand 750 Gram Panchayats and data
is transmitted every 15 minutes to servers in Bangalore. As and when certain param
ters exceed thresholds, severe whether conditions are transmitted in redime. In its
weekly briefing to the Weather Watch Committee, KSNDMC provides a detailed picture
of weather conditions and advises highetevel decisionmaking bodies. In late 2011 the
centre opened its Master Control Centre at Yelahanka, Bangalore to analyse real time
data from telemetric rain gauges, satellites and GPRiSked weather stations, Doppler
weather radars, storm surge stations, earth quake monitoring stations 24x7 around the
year. The centre also provides input for weathebased disaster risk reduction for fam-
ers and an early warning system for weather related hazards for the crop insuranée.

1 Department of Revenug2011). Points for interactive session on climate changesubmitted on Mar 10, 2011

2 Floods, droughts, earthquaks, forest fires, land slides and cyclones

3 Department of Revenug2011). Consultation held onMarch 10, 2011

4 Department of Planning, Programme Monitoring and Statistic®011). EconomicSurvey of Karnataka 201611
5 Department of Revenue (2011)Points for interactive sessionon climate changeMarch 10, 2011

6 Department of Revenue (2011). State action plan on climaté@ngeKarnatakaz Initiativesin the field of Disaster
Risk Reduction Working paper March 10, 2011

7 Department of Revenue (2011). S$tte action plan on climate hangeKarnatakaz Initiativesin the field of Disaster
Risk Reduction Working paper, March 10, 2011
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2.6.3. Drought proofing

As a measure for drought proofing, the Department of Rural Develo@nt and Pancla-
yat Raj promotes rainwater harvesting and sprinkler irrigation systems under the H-
tional Rural Employment Guarantee Act (NREGA). Quanué achievements or the per
od of implementation were not available during discussions held. To help cam with
the scarcity of drinking water, the department reverts to a diversion of canal water into
small tanks used for storing drinking water. Also flood control measures are implemén
ed under the scheme, focusing on the creation aallas, establishmentsof drinking wa-
ter tanks and construction of shelters for people in floogprone areas. Implemented
partly with funds of NREGA, GoK bears material, labour and administrative costs.
Around 1 lakh houses in 80 villages have been identified as flood prone. Hitiative has
commenced to shift these dwellings out of affected areas but the allotment of suitable
land is reportedly held up by conflicts with forest conservatiort.

&AAAA xEOE AOI OCEOOh '1T+ PETTAAOAA OEA ET OO0I
The early results were controversial with critics claiming they had little verifiable m-
pact? However, in 2003, having faced droughts for three consecutive yeans certain
parts, cloud seeding was renitiated to induce rains in 15 affected districts wth appar-

ently satisfactory results3
KARNATAKA

Taluks Covered Under
DPAP and DDP in Karnataka

DPAP: Drought Prone Area Program
DDP: District Desertification Program s
W

Legend
GO A DPAP Blocks (76)

DDP Blocks (22)

Other Taluks (78)

ARABIAN SEA

Drought Monitoring Cet

Figure 15: Taluks covered by the Drought Prone Area and
District Desertification Programmes

1 Department of Rural Development and Panchayat Rg011). Consultation held onMarch 9,2011
2 Hegde Pandurang(2010). Clouds under attack; Article orwww.d-sector.orgaccessed February 25, 2012
3 Department of Forest, Ecology & Environment (2004). State of Environment Report Karnataka 2003
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3. DI BaL{{Lhb

Besidesare carbon dioxide (CQ) the main greenhouse gases (GHGs)clude methane
(CHs), nitrous oxide (N2O), sulphur hexafluoride (Sk), hydrofluorocarbons (HFCs) and
perfluorocarbons (PFCs). Increasing GHG concentrations in the atmosphere are dapan
ing the energy balance and send more infrared radiation to Earth, resulting in gradual
global warming.

Carbon dioxide (CQ) is the largest contributor to greenhouse gas emissions. Its levels
rose from 280 parts per million (ppm) to 379 ppm between 1750 and 2005. In the same
span, methane rose from 715 parts per billion (ppb) to 1,774 ppb.The increase in C®
concentrations is primarily on account of the extensive consumption of fossil fuel paired
with shrinking carbon sinks as a result of laneuse changes. SFHFCs and PFCs on the
other hand are manmade and occur in the atmosphere only imaces. Their contribution
to global warming however is still significant given their high global warming potential.

Table 7: Global warming potential of major gases 2

Global warming potential

Greenhouse gas
g (SA@ value of 100 -year ti me horizon)

Carbon dioxide (CQ) 1
Methane (CH) 21
Nitrous oxide (N20) 310
Hydrofluorocarbons (HFC) 140z 11,700
Perfluorocarbons (PFC) 6,5007 9,200
Sulphur hexafluoride (SFs) 23,900

India emitted 1,728 million tons of CG-equivalent* in 2007.5 The energy sector is the

largest contributor (58%) followed by industries (22%) and agriculture (17%). For Ka-

nataka annual emissions of greenhouse gases are estimated to beound 80 million

tons of CO-equivalent SAAAT OT OET C A&l O 1 aspieferiTaidey).i1 AEAS O Al

Table 8: Greenhouse gas emissions of Karnataka

Greenhouse gas Karpatakg emissions GWP QQ-gqivaIent
in milliont/a 7 (refer Table 7) in million t/a
Carbon dioxide(CQ) 58.770 1 58.77
Methane (CH) 0.886 21 18.61
Nitrous oxide (N20) 0.00853 310 2.64
Total 80.02d

d The variance between the total and the value of 80.16 mn t/arable 9are attributed to rounding

11PCC(2007). 4th Assessment Repd; The Physical Science Basis
2 IPCC(2007). 4th Assessment ReportThe Physical Science Basis
3 values of the 2d Assessment Report (SARPCC (1995) used for emission reporting under UNFCCC

4 GHG emissions are generally accounted for as £@juivalent (or CQ-eq for short). This is achieved by converting
them into an amount of C@having the same global warming effect.

5 MoEF and INCCA (2010Klimate Change and India: Axd Assessment
6 BCCIK (2011). Karnataka Climate Change Action Plafrinal Report
7 BCCIK (2011). Karnataka Climate Change Action PlafFinal Report
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3.1. Sectoral GHG emissions

More than 73% of+ AOT AOAEAG O
shown in Figure 16, the power sector is with 35.9% the single largest contributor. The

O O A Odil-Giédeloped transport sector contributes 10.4%. In the agriculture and waste
sectors, GHG emissions consist largely of methane.

Agriculture (Rice Waste; 3.6%

cultivation); 3.4%

Agriculture (Livestock

_\‘.

manure 2003); 3.7% |
Agricultur (Enteric P,

fermentation 2003);
13.2%

Industry (Sugar, pulp &_/'

paper, iron ore,
aluminium, ammonia);
2.3%

Industry (Iron & steel); 10.7%

/

Industry (Cement); 9.5%

Figure 16d, 3 AAOT OAI

Table 9: GHGs emission inventory of Karnataka 2

Sector Quantity

e

/

AOAAEOD

Energy (Electricity

generation 2009-10);
35.9%

Energy (Transport

2007-08); 10.4%

Energy (Cooking fuel:

firewood, LPG,
kerosone); 7.3%

Emissions in million tons per annum

CO CHs N2O CQ-equivalent

Electricity Generation
(2009_18/) 11,495 MW 28.76 - - 28.76
Transport (2007-08) - - 8.35 - - 8.35
Residential (2007-08) - - 3.57 0.090 0.0012 5.84
Industry (2008-09)

Cement 120.97 lakh t/a 7.64 - - 7.64

Iron and steel 115.4 lakht/a 8.59 - - 8.59

Ammonia 2.36 lakht/a 0.19 - - 0.19

Aluminium 1.09 lakht/a 0.18 - - 1.80

Iron ore 423.14 lakh t/a 0.29 - - 291

Pulp and paper 3.65 lakht/a 0.38 - - 0.38

Sugar 33.97 lakht/a 0.82 - - 0.82
Agriculture

(Ezrggg;: [Slieistol 25,617,000 animals - 0.50 - 10.54

SWESEEMEIIGIER o cim 655 mlnes - 0.04  0.00654 2.93

agement (2003)

Rice cultivation (2007) 1.40 million ha - 0.13 - 2.75
Waste - - - 0.126 0.00079 2.89
Total 58.77 0.886  0.00853 80.164

dThe variance between the total above and the value of 80.02 mn t/@able 8are attributed to rounding

1BcciK (2011). Karnataka Climate Change Action Plafrinal Report
2 BCCIK (2011). Karnataka Climate Change Action PlafFinal Report
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A GHGinventory in line with the methodology prescribed by IPCGvas not preparedfor
Karnatakayet. BCCGK (2011) prepared what is believed to be the first comprehensive
assessment for the stateHowever,two sectoral GHGinventories have been publishedy
Karnataka StatePollution Control Board (KSPCBgarlier (refer to section8.5.10).

3.2. Power

ptd8 4EA OAAOT O AAAT O1 OO0 A OTabledadtsdction3d). OE A
An independent study by World Institute of Sustainable Energy Z010) computed CQ
emissions from the power sector to be 30.6 million tons in 2011, slightly higher than
BCCH+ 8 O A O OAedorlifyBfieir @nalysis 6ee Table 10), CQ emissions from coal
power plants nearly doubled from 2006-07 to 2010-11. Emissions from private coal
power plants increased seven fold in this periodGiven that results are comparable in

magnitude, the estimates of BC&K (2011) are used for this study to maintain integrity
of data with that of other sectors.

Table 10: CQ emissions from fossil fuel based electricity generationi n Karnataka 2

CQ emission (million tons per annum)

Sectors 2006-07 2008-09 2009-10d 2010-114
State coal 10.92 14.63 16.49 20.21
State diesel 0.54 0.54 0.54 0.54
Private coal 1.18 1.18 3.92 8.54
Private gas 0.78 0.78 0.78 0.78
Private diesel 0.50 0.50 0.50 0.50
Total 13.93 17.64 22.23 30.57
d 00l E

3.3. Transport

The transport sector emits8.4 million tons CQ-equivalent per year ,3 which account
for 10.4% of the emissions of the state (refeffable 9 at section 3.1). Emissions arise
from the combustion of petroleum products including petrol, dieseand aviation turbine
fuel (ATF). The state recorded a rapid growth in the number of vehicles registered: 75.2
lakh in 2009 against 33.5 lakh in 2000.

3.4. Household

The household sector emits a significan5.8 million tons CO »-equivalent per year 5
accourting for 7.3% of emissions of the state (refefTable 9 at section 3.1). BCCiIK
(2011) arrived at this estimate considering LPG, kerosene and biomass consumption.
Though biomass is considered carbon neutral, methane and nitrous oxide were taken
into account. Data on biomass consumption in India, the share of population usingbi
mass and the population of the state were used to estimate emissions. GHGs emissions

1BCCIK (2011). Karnataka Climate Change Action Pfa Final Report
2 WISE(2010). Clean Energy Technology Action Plan for Climate Mitigatidor Karnataka
3BCCIK (2011). Karnataka Climate Change Action Plafrinal Report
4 WISE (2010).Clean Energy Technology Action Plan for Climate Mitigatidor Karnataka
5 BCCIK (2011). Karnataka Climate Change Action PlafFinal Report
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from electricity consumption in households are not been taken into account here as
these are already covered under the power sector.

3.5. Industry

The industry sector emits18.1 million tons CO 2-equivalent per year ! contributing

cc8pb O OEA OOAOAS Gablie & Sebtiord 3.1)ATh&adtinate pe® | OA £
pared by BCCK (2011) considers the main energy consuming industry sectors: Cement,

iron and steel, ammonia, aluminium, iron ore, pulp and paper and sugar industries.
Emissions are arived at considering production data and emission factors that wereed

fined by IPCC. A point worth noting is that cement and iron and steel alone account for

90% of industrial emissions.

3.6. Agriculture and allied sectors

Because of the release of methane, aguiture and allied sectors are significant contriloi-
tors to greenhouse gases. Methane is emitted from rice cultivation, from digestiongsr
cesses of ruminants (enteric fermentation) and manure. Apart from 20 emissions from
manure, also agricultural soils ent N2O, chiefly owing to the application of nitrogenous
fertilizers, deposited manure, crop residues and sewage sludge.

Greenhouse gas emissions from the agriculture and livestock sector are estimated to be
16.2 million tons of CO 2-equivalent per year 2 (refer Table 9 at section3.1), contrib-
OOET C ¢mnm8¢pb Ol OEA OOAOCAB8O Ai EOOEITO

3.7. Waste

The anaerobic decomposition of waste generates methane while the protein contained
in wastewater is responsible for the release of nitrous oxide. Considering only the urban
population of 37% in the state in 2011, BCEK (2011) estimated that70,000 tons of rre-
thane are emitted assuming a per capita solid waste generation of 0.55 kg/d and person
and assuming that only 709 of the waste reaches landfill sites.Treatment of sewage
was estimated to generate around 19,000 tons of methane. Howeveince data on in-
dustrial effluents is unavailable, a total cannot be estimated in this way.

BCCIK therefore proposed an approximation of the sector: 126,000 tons of methane

and 0.79 tons of nitrous oxide per year. These were arrived at assuming Karnasakc-

AT 01 60 A O uvbp 1T £ )1 AEABIshokd tBaOtOecdctladvaljexisE E1 A
4.6%). Ignoring this minor deviation, the waste sector is estimated to emnR.9 million

tons of CQx-equivalent per year 5 (refer Table9qh AT T OOEAOOET C e8¢b O
sions.

1BCCIK (2011). Karnataka Climate Change Action Plafrinal Report
2 BCCIK (2011). Karnataka Climate Change Action Plaiinal Report

3 By contrast, as discussed in sectio®.3.2, Directorate of Municipal Administration (DMA) holds that 91% of munit
pal solid waste is collected

4 NEERI(2005). Assessment o8atus of Municipal Solid WasteManagement inMetro Cties, Sate Capitals, dass |
Gties and dass |l Towns

5 BCCIK (2011). Karnataka Climate Change Action PlafFinal Report
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4. ' DwL/ [ [ ¢ w95 ! pg/ ¢hWwL

Karnataka is divided in £n agroclimatic zones, taking into consideration the rainfall
pattern, soil types, texture, depth and physiahemical properties, elevation, topography,
major crops and the type of vegetationFigure 170 8 4 E ArictCadd\ddrse @gricu-
ture contributes 28.6% to the Gross State Domestic Product (GSDF4.6% of the g®-
graphical area of the state is under cultivation and farmers and agricultural labourers

AAAT OT O A1 O veB8ub 1T £ OEA + AXbarAa@kalisAh® (argesti OE /&l C

producer of coffee, raw silk, sandalwood, ragi (figer millet), sunflower, tomato and In-
AEA8O OAATT A 1 AOCAOO pOT AOGAAO 1T &£ | AEUAN
ticultural crops with annual production of above 13 million tons, contributes to over
40% of the income from agriculture. In floricultural production, Karnataka ocupies the
second position in India.

1. North Eastern Transition Zone
Pulsesjowar, oilseedspajra, cotton
and sugarcane

2. North Eastern Dry Zone
Rabi,jowar, bajra, pulses, oilseeds and
cotton

3. Northern Dry Zone
Maize,bajra, groundnut, cotton, wheat,
sugarcane and tobacco

4. Central Dry Zone
Ragi,jowar, pulses and oilseeds

5. Eastern Dry Zone
(Ragi, rice, pulses, maize and oilseeds

6. Southern Dry Zone
Rice, ragi, pulsegpwar and tobacco

7. Southern Transition Zone
Rice, ragi, Pulsegpwar and tobacco

8. Northern Transition zone
Rice,jowar, groundnut, pulses, suga
cane and tobacco

9. Hilly Zone
Rice and pulses

10. Coastal Zone
Rice and sugarcane

Figure 17: Agro-climatic zones of Karnataka

Table 11: Classification of land use in Karnataka 2

Classification of land Area in lakh ha Classification of land Area in lakh ha
Total geographical area 190.5 Uncultivated land 12.2
Forest 30.72 Fallow land 17.67

, ATA pOO O1 1112/ 13.6s9 Net areaunder sown 104.19
Barren and uncultivable land 7.88 Total cropped area 128.93
Cultivable waste land 4.15

1 Department of Planning, Programme Monitoring and Statistic010, 2011). Economic Survey 200910; 2010-11
2BCCIK (2011). Karnataka Climate Change Action Plafrinal Report
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xmb T £ +AO0T AOGAEA8O CAI COAPEEAAI AOAA-0EO
32% of the cultivated area is irrigatedt The cultivable area of the state is 66.1%. This
includes the net sown area (551%), cultivable wasteland (2.3%), current fallow lands
(6.7) and other fallow lands (2.1%). Agriculture is mainly dependent on the southwest
monsoon but spreads well over threeseasons:

A Kharif : July to October; Accounting for 70% of the annual food grain and oilseedopr
duction; Major crops are millets, paddy, maize, pulses, groundnut, red chillies, cotton,
soybean, sugarcane antumeric; Cultivated area about 70 lakh hectares;

A Rabi: October to March; Accounting for 22% of the annual food grain and 15% of the
oilseed production; Major crops are wheat, barley, mustard, sesame, and peas; Cult
vated area about 30 lakh hectares;

A Summer: Accounting for 8% of the annual food grain and5% of the oilseed prodic-
tion; Cultivated area about 6 lakh hectares.

The state mainly follows a ricebased cropping pattern. Major crop alternatives to rice
are ragi, bajra, cotton, groundnut,jowar and maize? Other important crops are wheat
and minor millets and pulses liketur, Bengalgram, horsegram, blackgram, greengram,
cowpea etc. Oilseeds include groundnut, sesame, sunflower, soybean and sunflower.
Commercial crops include sugarcane in the eastern region, cottam the north-western
region andtobacco. Cashew, coconut, areca nut (southern region), cardamom, and-chi
lies are other important crops. The Western Ghats are well known for coffee and tea
plantations while maize is grown mainly in the northern region of the state. Due to its
climate, the coastal region is favourable for the cultivation of fruit orchards.

The area under cultivation of paddy, maize, pulses, sugarcane and tobacco has recorded
exponential growth in the last five decades. While paddy increased from 10.28 lakhdie
tares in 1961 to 15.1 lakh ha in 2009, maize has seen a record increase from a mere
11,000 hain 1961 to 129 lakh ha in 2009.Jowarsaw a decrease in cultivation area from
29.7 lakh ha to around 17.8 lakh ha from 1961 to 2001. Over the past five decades, the
net cropped area has seen a marginal decrease from 102.3 lakh ha (1961) to 101.7 lakh
ha (2009) while the gross cropped area increased by nearly 17% from 105.9 lakh ha to
123.7 lakh ha in the same period.

Horticulture covers 18.9 lakh ha with a production of 18.6 lakh tonnes. Fruits (mango,
banana, papaya, grapesapotaetc.) contribute 41.9%; vegetables (potato, tomato, b-
ion, brinjal etc.) 45.3%; spices (ginger, dry chillies etc.) 6.1%; while the rest is shared by
plantation crops (coconut, areca nut etc.)rad flowers (marigold, jasmine, rose etc.).

Table 12: Horticultural crops in Karnataka (lakh hectares) 4

Crops 2007 -08 2008-09 2009-10 Crops 2007 -08 2008-09 2009-10
Fruits 2.99 3.15 3.32 | Cashew 0.7 0.73 0.76
Coconut 4.60 4.69 4.79 | Flowers 0.25 0.26 0.27
Spices 2.46 2.54 2.63 | Others 2.37 2.41 2.44
Vegetables 4.27 4.48 4.70

1 Department of Planning, Programme Monitoring and Statistic€011). Economic Survey2010-11

2 www.krishiworld.com/html [crop_pattern2.html accessed orFebruary 18, 2012
3 Department of Planning, Programme Monitoring and Statistic2011). Economic Survey2010-11

4 Department of Planning, Programme Monitoring and Statistic&011). Economic Survey 201611
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4.1. Qopping patternchanges

The introduction of high yielding varieties (HYVs) hagrogressively reduced the culi-
vated area for traditional varieties in thestate. This resulted in the extinction of fewd-

cal varieties. Traditional varieties of paddy, banana, mango and vegetables with distinct
taste and aroma have high nutritional values and disease resistance. Landraces of many
crops have provided the genes eeded for pest and disease resistance or for the crops to
adapt to poor soils, drought and cold temperatures.

BCCIK (2011) collected data on the production, area under crop and productivity for
major crops in the districts of Karnataka and analysed trersl Based on their studya
trend in the cropping pattern in the stateemergesas shown atTable 13 and Table 14.

Table 13: Area, production and productivity trends of 5 crops (1955 A2008) 1

Rice Maize Jowar Ragi Cotton

c 2 c 2 c 2 c 2 c 2

Districts 2 % % % % § § % % % §

$ 8 8|/¢ 8 8|8 8 8¢ & 8|& B 8

< 4o a| < a4 a|< a ao|< a4 al< a a

Bagalkote ¥ Z Z g zZ 7 ¥ g z g g z zZ 9 g
Bangalore Urban| ¢ z z Y Y z V4 Z Z z z z Z Z Z
Bangalore Rural | Z ¥ z g g g z z z z g z z z Z
Belgaum z z z Y Y Z |z Y Y z Y Y z Y z
Bellary g z zly g zl|lz g gy z zl|y z z
Bidar z z z\ly v yvlz v y9vlz v vz v v
Bijapur z z y y y y z y y y y y z z y
Chamarajanagar | z z z y y z y y z y V% % z z V%
Chikkamagalur z Y Y g g z Y g g g g Y ¥ ¥ z
Chitradurga z gy Z Y Y g | z Y Y z g g z g g
Davanagere ¥ Z 2 g g g | z 1 1 zZ 9 Y zZ 9 g
Dharwad g z zly z 9vly v ygvlz v 91z 9 gy
Gadag y y y y y y z y y y y y z y y
Gulbarga z y y y y y VA y y y y y y y y
Hassan z z z g g g Y ¥ z z Y Y z z z
Haveri z z Z ¥y ¥y z Z z z z g g | z ¥ g
Kodagu z y y y y y y y Z |z z y z y y
Kolar z 9y 9vl|ly v 9lz z z\|z z 9|z z z
Koppal ¥ z z g g g z z z z z z z z z
Mandya z y y y y y z y y z 9 y z y y
Mysore y y y z y y z z 9 z 9 y y y z
Raichur vy Oy vy v vlz : |z zZ g1y v y
Shimoga z y y y y y z z 9 z z 9 y y y
Tumkur Z Z Z g g g ¥ Z 7 z 9 g zZ 9 g
Udupi z z z |y Yy 9|2z zZ z|2z2 Z zZ|2zZ zZ 2
Uttara Kannada | 2 Y i g g z i i i z z ¥ ¥ ¥ g

1BcciK (2011). Karnataka Climate Change Action Plafinal Report

2In conformity with the fact that historical data sets are used, the source cited lists only 26 districts. Considering the
subsequent creation of 3 districts by dividing existing ones and the adtébn of Dakshina Kannada, the table should
be read as to include Ramanagara under Bangalore Rui@hikkaballapurunder Kolar, and Yadgir under Gulbarga.
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Table 14: Area, production and productivity trends of 4 crops (1955 A2008) 1

Red gram Groundnut Sunflower Sugarcane
c 2 c 2 c 2 c 2

District 2 S 2 S 2 S 2 S 3

S 3 S 3 s 3 s 3

$ 8 8|/& 8 8|8 8 8|8 8 B

< & a|l< o o|< a a|< o o

Bagalkote g Z 9 Z 9 z Z 9 g Z 9 z
Bangalore Urban| ¢ Z 7 Z 7 7 % z z Z 7 Z
Bangalore Rural | 2 z ¥ ¥ z Y ¥ z z z Z Z
Belgaum z 7 z Z 7 9 gy z z % z 7
Bellary Z 7 Z ¥ Z 9 gy z Vi Z 9 Y
Bidar g z 9z z |y 9y zl|lz 9y g
Bijapur y z z Z 7 z % gy Z % z 7
Chamarajanagar| Z § ¢ z z zZ\|9y 9 9|z 9y z
Chikkamagalur | Z z z Z Z V ¥ z z Z 9 g
Chitradurga z z vy 9 z\|9y 9 z|z g 9
Davanagere Z 7 9 % % Z |9 % Z|lz 9 9
Dharwad y Zz Z |9 Z Z |9 Z 7|z 9 3
Gadag ¥ % % Z 7 9 2 7z |19 9 9
Gulbarga y v v z z 9 y vy v |z 9 9
Hassan Z z z z z % % g Z 9 9
Haveri ZzZ zZ Z\| 72 7 2 Z 9 g Z 9 g
Kodagu y v v z 2 y y vy vy l1z v ¥
Kolar z 7 z g 9 Z |9 % Z|lz g 9
Koppal z vy 9 z z z|y ¥y vz v 9
Mandya z o+ 01z + g1y 9 9vly v 3
Mysore zZ 9 gy |z z z z z z g 9 ¥
Raichur z z z Z 7 9 % % g g 9 9
Shimoga Z Z 7|9 % Z |z z z g 9 ¥
Tumkur y z Z |9y 9 Z |y g Z z Z Z
Udupi z z z |72 9§ % z z z |2 7 12
Uttara Kannada | z z ¥ g v 9 Z 7z |z g 9

According to the trend analysisof BCCIK (2011), the overall production and yield of na-
jor crops increased since 200601. This trend isalso somewhat reflected by the fact that
Department of Agriculture received the 2011 national award for the best performance in
the increase in productian of core cereals.

4.2. Impact of dry spells and flash floods

Droughts affect agricultural production in the state to a great extent. In 2009, rainfed
kharif crops such agowar, maize,bajra, tur, greengram, black gram, groundnut, sq-
bean and sunflower coveing about 204 lakh hectares in major parts of northern and
southern districts were affected by severe stress due ta dry spells lasting about 4-6
weeks between July and August 2009. However, widespread rainfall after tlsecond

1Bccik (2011). Karnataka Climate Change Action Plafinal Report

2In conformity with the fact that historical data sets are used, the source cited lists only 26 districts. Considering the
subsequent creation of 3 districts by dividing existing ones and the addition of Dakshina Kannada, the table should
be read as to intude Ramanagara under Bangalore RuraGhikkaballapurunder Kolar, and Yadgir under Gulbarga.
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fortnight of August and Setember helped in recovery of rainfed crops to some extent
while crops recorded a clear decrease in yield.

On the other hand, Karnataka also witnessed heavy rainfall in 2009 in the coastal region,
Malnad districts and major parts of northinterior Karnataka. The most affected districts
were Raichur, Koppal, Bellary and Gulbarga. Preliminary estimates indicate the loss of
kharif crops to be about B.0lakh hectares by submergence, deposition of silt, deteriar
tion of grain quality. Similarly, rabi crops, atout 3.0 lakh hectares sown in the second
half of September were completely washed off in Bijapur district.

4.3. Decline of production and agrbiodiversity

Other trends indicate that the agriculture sector has not been performing very satista
torily, causing distress in rural Karnataka. From 2000 onwards agricultural production
has been varying. Reasons for decline are attributed td) shrinking land-man ratio, (2)

depleting vegetation cover, 8) inadequate and unpredictable water resources,4) high

dependenceon rainfall, and (6) increasing production costst

As Karnataka enjoys rich agricultural practices, the loss of agricultural biodiversity is of
serious concern. Karnataka Biodiversity Board (KBB) has identified three hotspots of
agro biodiversity namely the Cauvery basin, the coastal region and the leeward Deccan
plateau. There are studies that indicate that as much as half of all plant species mag di
appear considering current trends. As per KBB estimatesapproximately 6% of cereal
crops, 85% of legumespecies and 13% of vegetables species are under threat of extin
tion.2 It is acknowledged by KBB thathe replacement of local varieties by improved or
exotic varieties and speciess the root cause of the genetic erosion of crops. Given that
there is aincreasing acceptance of genetically modified crops in the current scenario, it
is feared that genetic erosion will expand further. Thre is a need to manage and o
serve precious traditional crop varieties which could become genetic contributors for
drought and disease resistant varieties.

4.4. Projected impact of climate change

Available research pointsout that agriculture is the most vulnerable sector to climate
change. The direct effects of climaténclude variability in temperature, precipitation,
and arbon dioxide concentrations while change in soil moisture content and increased
frequency of pest infectiors and diseases are indirect affectd/arious studies have been
conducted to understand the impact of climate change on agriculture. As agricultune
Karnataka is mainly rain dependent, the variation in precipitation will alter the agricl
ture pattern and production to a significant degree.

Studies conducted so far indicate that anghange(increase or decrease) in agricultural
production is directly dependent on the scenario to which simulation/projection has
been carried out. MoEF (2004)3 studied the impact of 2010 climate change scenario on
yields of rice, wheat andsorghumand projected that rice andsorghumyield will increase
by 1.35.8% and 10-3.4% respectively in South India. Not only climate change factors
but existing socio-economic systems and institutional support also influence the pria-
ry productivity in India and hence should be considered in assessing the vulnerability of
agriculture to climate change. In order to categorise Karnataka in terms of vulnerability,

1EMPRI (2012).State of Environment Report Karnataka 2011
2 Karnataka Biodiversity Board(2010). Biodiversity of Karnataka At a Glance
3 MoEF(2004).) 1 A Hakidn& Communication(NATCOM to UNFCC
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~

/ & " GeEak(R004)1 reported that higher resilience to climate change and greater ii¥
gation access make Chitradurga district least vulnerable while the norgleastern part of
the state is almost twice as vulnerable t@ changing climate due to lesser adaptiveas
pacity. Northern inland Karnataka was also placed in the category of high vulnerability
while the eastern parts show moderate vulnerability.

BCCIK (2011)2 studied in detail the impact of climate change on the major crops grown

in Karnataka.Simulations were done with the InfoCrop model using the respective crop
coefficients for each of the ten years from 1991 to 2000. The crops selected for the gim

lation were maize,sorghum rice, redgram, cotton, potato, soybean and wheat. The mean

I £ OAT UAAOOS6 UEAI A xAO OAEAT AO AAOALET As ¢
pared with the predicted yield and the ratio computed. The rainfall and temperature
projections described in section2.5 Trends and projectionswere used as inpt. Apart

from this, frequency of occurrence of climatic extreme events such as higher/low rainfall

events and high temperature events were also taken in account. Based on the simulation

study, the a vulnerability map emerges as presenteth Table 15.

Table 15: Crops and districts projected vulnerable to declining productivity 3

Bagalkote
Bangalore Rural + Ramanagar
Belgaum

Bellary

Bidar

Bijapur
Chamarajanagar
Chikkamagalur
Chitradurga

Dakshina Kannada
Davanagere

Dharwad

Gadag

Gulbarga + Yadgir
Hassan

Kodagu

Kolar + Chikkaballapur
Mandya

Raichur

Shimoga

Tumkur

Udupi

Uttara Kannada

176" 0EATh +8 AO Al jc¢nmmntQ8 -ADPPEIC O0OI 1 AOAAEI EOU O
2BCCIK (2011). Karnataka Climate Change Action Plarinal Report
3 BCCIK (2011). Karnataka Clirmate Change Action PlarFinal Report

i 01 OEDI
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Table 16: Projected productivity changes for Karnataka for major crops 1

Projected n et <10 % increase in productivity 10% < 25% increase in productivity
Crops yield change and identified to increase and identified increase
in % in growing area in growing area
20.3 (irrigated) Bagalkote,Bangalore Rural (+ Rara- Bangalore Rural (+ Ramanagara)
Rice 0'9 infed nagara), Chitradurga,Davanagere, - Dakshina KannadaUdupi,Uttara Kanra-
0.9 (rainfed) veri, Kolar (+ Chikkaballapur), Tumkur da, Raichur, Kodagu
Bidar, Chitradurga, Davanagere, Gadag,
Maize +1.2 Gulbarga (+ Yadgir) Haveri, Kolar, Ma- Eriigelare Rural_ (FREMEEGETE] 22
gaum, Chamarajanagar, Mysore
dya
Bangalore Rural (+ Ramanagara)Bé-
. . lary, Bidar, Chamarajanagar, Chitradurgz
Sorgum +2.6 Bagalkote, BelgaumHaveri, Raichur, GadagGulbarga (+ Yadgir) Kodagu,
Mandya
Bangalore Rural (+ Ramanagara)
Chikkamagalur, Chitradurga
Redgram  +1.3 Chamarajanagar, Hassan (upto 35%), Davanagere, Dharwad, Ga
ag, Haveri, Kolar, Mandya, Mysore, Bh
moga
Cotton +1.3 Bidar, Davanagere, Haveri Bangalore Rural (+ Ramanagarapd-

gaum, Bijapur, Mandya, Raichur, Tumku

Potato 7140
Soybean 2.8

Mysore, HassanKolar (+ Chikkabalb-

Ragi z5.8 pur), Chitradurga, Davanagere, Haveri, Chikkamagalur
Gadag
Sugarcane +2.6 Mandya, Shimoga, Belgaum

BCCIK (2011) found that kharif crops may witness greater changes in their productiv

ty, spanning a range froma +9.5% gain to -14.4% loss from their base yields. A loss is

DOl EAAOGAA &I O | OAE 1 £ +-2D4) AHdedyieldsdintdistcks Aot E OOE C /
presently growing rice may rise by+6.2%. The yield of rainfed rice may undergo chap

es between+7.2% (gain) to -13.8% (loss) with large regions losing up t0-9.6%. South

western Karnataka however may gain as the yield of both irrigated and aerobic rice is

projected to increase. Maize and sorghum yields are projected to change frar@7.6 %

to -19.3 % and+17.2 % t0-18.4% respectively from their baseline yieldThis is attribut-

ed mainly to property of G carbon fixation2

A rise in temperature will provide less opportunity for crop canopies to accumulate dry
matter by accelerating the growth rates of the crops. This will result in reduced yield.
Projections of MoEFand INCCA(2010) suggest that inthe 2035s, higher temperatures
and reduced sunshine may limit biomass production and yield as compared to baseline
conditions. The estimated 2.1°C rise in mean temperature and a 4.5% increase in mean
precipitation would reduce net agricultural productivity in the state by 1.2%.This sec-
toral and regional analysis for the 2030s also provides projections fguossible changes

in crop production in the western coastal area of India.3

The simulation model InfoCrop was usedio assess thempact of climate change scenar
osunder aSRES AlBcenariofor the 2030s for four cereals (wheat, rice, maize ansar-

1 BCCIK (2011). Karnataka Climate Change Action PlafFinal Report
2BCCIK (2011). Karnataka Climate Change Action Plafrinal Report
3 MoEF and INCCA (2010Climate Change and India: Ax4 Assessment

39



KARNATAKSTATEACTIONPLAN ONQLIMATECHANGH 1°TASSESSENT

ghum), two oilseeds (soybean and mustard), potato and coconut. The study reve#iat
as in most of the Western Ghats, thmonsoon rainfall is likely to increase, the changes in
temperature and rainfall would cause direct impacts on the production okharif crops
and due to heavy cloud cover cause low radiation. Any further increase in rainfall (more
cloud cover) would resultin reduced yields in thekharif season. Coconut yields are pr
jected to increase by up to 30% irthe majority of the coastal region. Increasgin the co-
conut yield could be attributed to projected increass in rainfall (~10%), temperatures
and to CQ fertilization benefits. However, regions such as soutlwest Karnataka, parts
of Tamil Nadu and parts of Maharashtra may record up to 24% reduction in yield. The
simulation also indicates that the productivity of irrigated rice inthe Western Ghats e-
gion is likely to change by +5 to-11%. However, the yield of irrigated rice in parts of
southern Karnataka is projected to increase. In case of rainfed rice, the projected change
in yield is in the range of+35 to -35%. Further, climate change is also likelyo reduce
yields of maize andsorghumby up to 50% depending upon the region.

Considering the projected 4.5% increase in mean precipitation and rise in mean tempe
ature predicted for the state, BCCK (2011) also estimated that Karnataka could witness
a -2.5% decline in net agriculture production with a major reduction in coastal regions.
Further, the study observed that state may recorda-12.3% loss infood production due

to climate changewhile enhanced C@and temperature may cause significantly highe

productivity (up to +35%) in certain districts.

4.5. Fisheries

Fisheries play an important role in food supply and livelihood security of fishermen
communities living in coastal areas.The state of Karnataka containgich fishery re-
sources with a continentd shelf of 27,000 kn%, about 320 km of coastline and 5.20 lakh
hectares of inland water area. An additional 8,000 hectare of brackish water provides
ample opportunities for shrimp farming. The total fishing folk population of the state is
7.67 lakh comprisng of 2.76 lakh engaged in marine and 4.91 lakh in inland areas. The
fish production of Karnataka was around 2 lakh tons in early 80s, grew to 3 lakh tons in
mid 90s, further increased to 3.61 lakh tons in 20089 and reached 4.08 lakh tons in
2009-10conrDOEAOOET ¢ AAT OO 18yb T &£ )T AEAS3O ndl OAT
tributes 60% while the remaining 40% come fromthe inland sector (refer also to sec-
tion 7.3).1

Due to lack of adequate simulation models in the fishery sector, there are no significant
studies where impacts of climate change in respect of trends or projections. Hence the
analysisand interpretation of past records related to fishing, change in weather and sea
surface temperature is used to review the impact of climate change on fisheriédlany
tropical fish stocks are already exposed to high temperatugand may see regional x-
tinction or migration towards higher latitudes. It is expected that climate change may
induce phonological changesgense of soundl in fishes, especially species with shorter
life spans such as such as plankton and small pelagic fish. There are possibilithest net
primary production may change at long time scales of mukilecades.

Tropical fisheries are characterised by several fast growing and multiple spawning ep
cies and low levels of spawning continue throughout the year for most of the species
with one or two distinct spawning peaks in a year according to Vivekanandagt al

1 pepartment of Planning, Programme Monitoring and Statistic€011). Economic Survey 201611
2 MoEF and INCCA (2010Climate Change and India: Ax4 Assessment
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(2010).1 Eggs of these species are pelagic and directly exposed to higher temperatures
and currents. As temperatures rise, the development duration of eggs decreases résul
ing in smaller size of larvae states Vidalet al (2002). The study by Jackson and
Moltschaniwskyj (2001) illustrated that the growth rates of adults would be faster im
tially up to a certain stage and then would decrease due to higher metabolic costs. It is
also stated that the average life span will decrease as a function of increased growth rate
and individuals in some marine species will mature at a smaller size. As smaller indivi
uals producea lesser number of eggs, this will leac reduction in the capacity to pro-
duce abundant offspring(fecundity). This is expected to adversely affect the overall pr
duction of fish and the livelihood of the fising communities.

Protection and conservation of indigenous fish is a priority. As of September 2011, there
are seveninland fish sanctuaries in four districts in Karnataka and nine more are in the
process of being recognised.

4.6. Animal husbandry

Karnataka has a livestock population of 30.7 million and a poultry population of 42.4
million (refer Table 17). Livestock plays a significant role in the Indian economy and
contributes between 15% and 40% of the total income of farm household. Karnataka is
ranked at 10" and 39 in the country in milk and egg production respectively? About
38% of the rural households have livestock and or poultry contributing significantly to
their livelihood.

Table 17: Livestock population in Karnataka in thousands 4

Livestock 1997 2003 2007 iﬁgzg o
Cattle (total) 10,832 9,538 10,503 -3.03
Crossbredtherein 1,293 1,602 2,602 101.3
Indigenoustherein 9,539 7,936 7,901 -17.2
Bovine (total) 15,199 13,530 16,830 10.7
Buffalo therein 4,367 3,991 4,327 -0.91
Sheep 8,003 7,256 9,558 19.4
Goat 4,875 4,484 6,153 26.2
Pigs 405 312 280 -30.86

Hallikar, amrithmabhal, khillar , krishnavalleyand deoniare drought purpose cattle breeds
indigenous to Karnataka.Malnad Giddais a dwarf cattle breed from the Malnad region.
Indigenous cattle breeds have unique genetic structures that hedghem adapt to local
environments, cope with heat and resist diseasesndigenous buffalo breeds include
pandharpuri, surthi and murrah. As Table 17 shows,the population of indigenous breeds
hasdeclined over the last decade. The reasanare beingattributed to the cross breeding
programme of the state. Inresponse, Government of Karnataka has taken initiatives that
are discussed later in this chapter.

1 Vivekanandan Vet al (2010). Background information on the predraft notification ; National FEOE x T OEA 08 O &1 0Oi
2 Karnataka Biodiversity Board (2011). Comments on the draft Karnataka SAPCC dated September 24, 2011

3 Government of Karnataka2010). Draft Karnataka Livestock Development Policy 2010
4 EMPRI (2012).State of Environment ReportKarnataka 2011
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Livestock diseases

A changing climate with altered feed resourcegsan adversely affect the immunesystem

of animals leading to more incidences of diseases and lower productivity. Extreme hot
and cold climates in particular result in increased occurrence of vector borne diseases
(blue tongue in sheep, rift valley fever) by providing favourable breeding condiins for
the arthropods, especially in tropical areas.

Livestock and global warming

Ruminants release methane (Ckl as a part of their natural digestive process. Forage
and fodder dependent feeding practices produce more hydrogen in rumen due to baet
rial metabolism for eventual production of CH. The anaerobic decomposition of organic
material in livestock manure also releases CHand nitrous oxide (NO). Ntrous oxide is
also produced by the microbial transformation of nitrogen in soils and manures anis$
enhanced in cases whethe available nitrogen exceeds plant requirementsThe contri-
bution of agriculture to global warming should be treated with as much respect as the
impact of climate change on agriculture commands. Greenhouse gases from this sector
are predominantly methane (enteric fermentationin ruminants, rice cultivation) and
nitrous oxide (livestock manure management). With a livestock populatioof more than
30 million and paddy as main crop, Karnatakayenerates significant emissions. Thee
amount t0 20.2%0of O E A OaMGenkKioBs(refer to section3.6).

Continuous flooding through irrigation or rain is found toinduce higher methane ems-
sions.Multiple aeration by contrast reduces methane emissions. Apart from rice culia
tion, agriculture contributes to global warming through the release of nitrous oxide
(N20) from fertilizers. The clearance of forests for cultivation in earlier decades has a
lasting adverse impact on the carbon sequestration potential. In addition,vergrazing
leads to soil depletion resulting in the release of GGrom the soil.

4.7. Vulnerabilities

From studies cited it emerges with clarity that, besides water resources, agridukre and
allied sectors will be the most affected by climate change. It is feared that the changing
pattern of temperature and precipitation may cause more extreme weather in both
magnitude and frequency. Not onlywould these events affect the availabilityof water
for agriculture and animal husbandrybut also reduce disease resistance in crops and
animals. This is compounded by an anticipated shift of cropping patterns, the loss ofir
ditional species and increased vulnerability of crops and animals to vewr borne diseas-
es. Taken together, these impacts are feared to decrease agricultural productivity, atfec
ing the livelihood of farmers. The projected sea level rise and surface temperatune- i
crease will adversely affect coastal communities dependent on astal agriculture and
fisheries.

BCCIK (2011) attempted to classify sectors on the basis oits exposure to climate:
A First order: Sectors whose performance is directly determined by climatic variations,
such as agriculture, fisheries, forestry and health;

A Second order: Sectors susceptible to climatic conditions while mitigation measures
could reduce the influence of climatic variatns. This includes mining, construction,
cottage industries, education, transport and communication;

1EMPRI (2012).State of Environment Report Karnataka 2011
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A Third order: Sectors relatively independent of climatic variations such as the service
sector, industry among others.

BCCIK (2011) ranked districts basedon the size of population involved in a particular
order. It was observed that with between 34% and 35% of the population depends on
primary sectors while Tumkur, Mandya, Hassan and Haveri are the most vulnerable. By
contrast, Udupi, Kodagu, Dakshina Kanda and Bangalore districts are affected least as
they have the lowestshare of populations dependent on agriculture and associated se
tors. The study also proposes a composite vulnerability index based on four dimensions:
Demographic and socialpccupational, agriculture and climate. According to the index
Gulbarga, Raichur and Bijapur were identified as most vulnerablelt does not however
emerge as clear what precisely has been assessed undergbd®ur dimensions and how.

4.8. Conclusions

Besides vater resources, agriculture and allied sectors will be most affected by climate
change More than half f OEA OOAOAS6 O BT POI AGETT OAI A0
riculture bears a chronic threat as all required resources will suffer in qualitativeand
guantitative terms i.e. soil health, water resources and resilience. Many crops, aopr
jected by several researchers, may witness reduced production as well as poor quality. It
is also predicted that due to changes in the weather pattern, many regionsay become
suitable for new crops while others may lose their regular crops. Under this altered ac
nario, a revision of relevant policies and initiatives is warrantedAn extension of crop
insurance to new regions and cropss vital. Likewise, the creatim of mechanisms to re
visit subsidiesto encouragecertain changes in cropping patterns is an emergingprior i-

ty.
As detailed inTable 18, BCCIK (2011) proposes consguently the promotion of certain
crops for specific agraclimatic zones in order to harness benefits of climate change and
overall strengthening the agriculture resilience in the state.

Table 18: Projected priorities of crops for adaptation and mitigation strategies 2

Zone Suggested change in cropping pattern

1. North zeastern transition zone  Area under rainfed maizesorghum cotton and wheat is proposed to beni
creased substituting the area under redyram.

2. North -eastern dry zone Area under rainfed maizesorghumand wheat is proposed to be increased,
substituting the area under redgram and other crops.

3. Northern dry zone Area under rainfed cotton, wheat andsorghumwhich have shown higher
productivity is proposed to be increased in Bijapur district. Maizesorghum
and redgram can be expanded in Gadag district by reducing cotton area.

4. Central dry zone Area undersorghumcan be extended to the entire Bellary distct substituting
the area under rice. Rice, maizeprghum redgram and ragi area is to ben-
creased by intercroppingsorghumand pearl millet. Cotton and soy area is
proposed to be restricted to irrigated areas.

5. Eastern dry zone Areas under maizesorghum, redgram and cotton area is proposed to ben-
creased by substituting a part of rainfed finger millet in Bangalore district and
in parts of Tumkur district. In Kolar district and maize, redgram and ragi area
can be increased in lieu oforghum With the projected increase in rainfall,
mulberry and vegetable area can be enhanced duriridparif.

1BcciK (2011). Karnataka Climate Change Action Plafrinal Report
2 BCCIK (2011). Karnataka Climate Change Action PlafFinal Report
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Zone Suggested change in cropping pattern

6. Southern dry zone Area under rice is proposed to be reduced by expanding maizgrghumand
red gram. Rice can be increased in Mysore and Mandya distrand parts of
Hassan district in view of the high yield potential and water availability. Ragi
can be continued in the same area. By increasing the cropping intensity unde
irrigation the area under rice and sugarcane proposed to be increased.

7. Southern transition zone Area underkharif sorghumproposed to be increased in view of their high
productivity. Summer rice area is proposed to be diverted to irrigated groud-
nut.

8. Northern transition zone Because of the high yield potential, areas under cottowheat, kharif sorghum

and groundnut is to be increased. Greegram is to be introduced on large
scale as a cash crop ikharif. A part of the area under rainfed rice is to be u
stituted by maize.

9. Hilly zone Area under redgram in Chikkamagalur is to be increased. Rice area in Shim
ga can be enhanced. Rice in the upland is to be substituted by finger millet.
Greengram and blackgram are to be introduced in rice fallows. Plantation
crops are to be increased.

10. Coastal zone Area under groundnut is to be increased in rice fallows , either based on resi
ual moisture or supplemental irrigation. Blackgram is proposed as second
crop after rice in cases of residual moisture. In view of the sugar factories, ar
under sugarcane is ¢ be increased to some extent.

4.9. Actions, policies and institutional preparedness

4eA AT T OOEAOCOETT T A ACOEAOI OOOA OI +AOI AOAE
1981 around 17% in 2009 and is stagnating since.. AOAOOEAT AOOmM- OEA

portance for food security and livelihoods cannot possibly be overstated. For 69 lakh
cultivators and 62 lakh agricultural labourers agriculture is livelihood? The economic
significance of the sector may not even have declined in actuals but is dwarfed by the
tremendous growth of the secondary and tertiary sectors.

The net irrigated area has more than doubled over the last three decades. From 16.8
lakh ha in 198081 it reached 39.4 lakh ha in 2008)9. 32% of the cultivable land is iri-
gated® and about 68% rainfed. 34% of irrigated areas are irrigated by groundwater. The
consumption of fertilisers is steadily rising while the cultivatable area is actually she-
ing a marginal decline since 2006. NP-K fertilisers accounted for 18.3 lakhmetric tons
in 2009, 20.5 lakhtonsin 2010 and may touch 21.4 lakh tons in 20114 The depencdence
on irrigation and, by implication, on groundwater is rising. The absence ofangible irr i-
gation tariffs constitutes a significant impediment for both the reduction & water re-
quirements and the generation of revenue for water infrastructure. The government is
aware that that the increased dependence on irrigation and fertilisers renders agritu
ture less sustainable, jeopardisinghe long-term perspective of livelihoods ofthe great
majority of the rural population. There are no measuresit handthat can address these
concerns on a larger scalguickly and sustainably These are pressing issues even it
out climate change being on the horizon. And the threat of climatiariations and grea-
er unpredictability exacerbates the situation drastically. Various policies and pr
grammes initiated by the state and central government are being implemented in Kaan

1 Department of Planning, Programme Monitoring and Statistic€011). Economic Survey 201611
2BCCIK (2011). Karnataka Climate Change Action Plafrinal Report

3 Department of Planning, Programme Monitoring and Statistics (2011). Economic Survey 201Q
4 Department of Planning, Programme Monitoring and Statistic€011). Economic Survey 201611
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taka in order to ensure sustainable agriculture and animal husbandrpractices. In the

state budget 201112, INR 17,857 crorewere announced for the development of agricld

ture and allied sectorst At about the same time2011-c m EAO AAAT A& ATl AOAZ
OET T AAAAAAS ET OEA OOAOAS8

Karnataka has a broad and efficient paty framework to achieve sustainability in agr

culture and allied sectors. Government of India also supportBnancially and technically,

the state government through various schemes. The existing framewoid and initia-

tives by the state and union governments provide opportunities to address risks assoc

ated with climate changeand couldreduce vulnerabilities and enhance resilience of this

sector and dependent communities.

4.9.1. Karnataka Agriculture Polidy

The Karnataka Agriculture Policy in 200@argets agrowth rate of 4.5% per annum to in
the agricultural Gross State Domestic Product (GSDP) within a decade. It asos at:

A Protection and improvement of soil health;

A Conservation of natural resources with emphasis on water and micHprigation;
A Timely availability of credit and other inputs to the farmers;

A Integration of postzharvest processing with production process;

A Reduction in the gap between labso-land in technology transfer.

4.9.2. Karnataka Agriculture Mission

Karnataka Agriculture Mission was set p for the comprehensive development of agy
culture and allied sectors. One objective of the mission is to develop new programmes
for agriculture under close involvement ofagriculture universities and line departments.
The mission also includes streamlinig and coordinating the functions of line depar
ments and agriculture related universities to provide technical information and services
through a single window. The mission envisages drafting new programmes for sustain
ble agriculture, conservation of natwal resources such as land, water and improving the
fertility of soil and water use efficiency, promotion of organic farming, intensi€ation of
farmer training in modern agriculture and marketing and to provide infrastructure for
seed storage, water hargsting and water use efficiency, processing and value addition.

4.9.3. Programme for increased production of food grains, pulses and oilseeds

In 2009, the High Yielding Varieties Programme (HYVP) covered an area of 46.6 lakh
hectare against a target of 53.5 laklhectare. The Accelerated Maize Development Br
gramme (AMDP) which was initiated in 15 districts in 199091, is now extended to all
districts under Integrated Scheme for Oilseeds, Pulses, Oil Palm & Maize (ISOPON)- IS
POM was launched by Government of Indi in 2004-05 by merging three erstwhile
schemes i.e. Oil Palm Development Programme (OPDP), National Pulses Development
Project (NPDP) and AMDP. The major objectives of the schemes are enhancing peedu
tivity and the efficiency of oilseed production, procesing, value addition and product
diversification to make the oilseed sector sustainable and competitive, attaining self
reliance in pulses for household nutritional security, crop diversification and sustaia-
bility of the production system and enhancing poductivity, profitability nutritional

1 Government of Karnataka2011). Budget2011-2012; Part I: Agriculture
2 Department of Agriculture (2006). Karnataka Agriculture Policy2006
3 Department of Agriculture & Cooperation (2010). htegrated scheme of oilseeds, pulses, oilpalm®aize; Circular
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quality and diversified uses of maize by harnessing technology advancements. This
scheme is being implemented in all 30 districtdMain activities under the scheme ar¢he
purchase of breeder seedghe production of foundation and certified seedsand the dis-
tribution of certified seeds, plant protection chemicals, plant protection equipment, bio
fertilizers, gypsum as nutrient, phosphorus solubilising bacteria (PSB) and block
demonstration of Integrated Pest ManagemenfiPM) besidesfarmersotraining and in-
frastructure development.

4.9.4. National Food Security Mission

The National Food Security Mission (NFSM) was launched in 2008 by National De-
velopment Council. The missiorseeksto increase production of rice, wheat and pulses
through area expansion and productivity enhancement in a sustainable manner in ide
tified districts, restoring soil fertility and productivity at farm level and enhancing farm
level economy. The NFSM has three comportsn Rice, wheat and pulses. Under this
schemeare seven districts for rice (Belgaum, Shimoga, Uttara Kannada, DakshinanKa
nada, Udupi, Hassan and Raichur) and 13 districts for pulses (Bagalkote, Belgauni; Be
lary, Bidar, Bijapur, Chitradurga, Dharwad, Gadadsulbarga, Koppal, Mysore, Raichur
and Tumkur). The state has a vision to achieve an average productivity target of 45 i
tals paddy per hectare and seven quintals gfulses per hectare in the NFSM implemén
ing districts during 2009-10 with the financial support of INR 66 crore!

4.9.5. Rashtriya Krishi Vikas Yojana

The National Development Council also launched a special additional central assistance
scheme called Rashtriya Krishi Vikas Yojana (RKVY) in 2007 in order to incentivise the
development of comprehensgse plans for the holistic development of agriculture and la
lied sectors and increase in public investment. RKVY aims at achieving the goal of redu
ing yield gaps in important crops and optimising returns to farmers. Under RKVY, an
amount of INR 172 crorehas been earmarked by the Department of Agriculture for the
implementation of (a) revitalizing the agriculture extension system and acceleratingga
ricultural growth in Karnataka, 2) the Karnataka Seed Mission, 3) the Karnataka Farm
Mechanization Mission am 4) Bhoo Chetana (which is discussed separately in thelfo
lowing section).2

4.9.6. Bhoo Chetana

The government devised two significant interventions at the level of farming practices.
Considered as a flagship programme, Department of Agriculture together witliné Wa-

tershed Development Department launched a drand farming support scheme under

OEA TAT A "ElTT #EAOAT A O, AT A Ei DOl OAT &1 66 Qq E
tivity of rain -fed crops by 20% through soil testing based nutrient management for 11

crops in 25 selected dry land districts in a phased manner over four yeafsThe g-

proach also includes GIS based soil mapping and the issue of soil health cards to farmers

as well as their capacity building. Significant yield increases were noted in 2049 a-

ready: Up to 44% for maize, 3%5% for ragi, 32-41% for groundnut and 39% for sg-

bean. In 201011 the programme was expanded from 6 to 16 districts, covering about 12

1 Ministry of Agriculture. National Food Security Missionwww. nfsm.gov.inaccessed February 18, 2012

2 Ministry of Agriculture. Rashtriya Krishi Vikas Yojanahttp://rkvy.nic.in accessed February 18, 2012

3 Department of Planning, Programme Monitoring and Statistic&010). Economic Survey 209-10

4 Maize, groundnut, ragi, soyabean, regram, blackgram, greengram, bengalgram, sunflower, jowar and bajra
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lakh ha of land, 8.7 lakh farmersn 5,030 villages! While the scheme improves thednd
for the purpose of farming, what the scheme does not do isiprove the soil as such.n-
stead it optimises external supply of nutrients and in doing so prevents the restoration
of the natural soil fertility. Nevertheless, the scheme does succeed in liiflg confidence
in rain-fed agriculture. In the 201112 budget speech a grant ofNR 40 crore was a-
nounced to extend Bhoo Chetana to all 30 districts of the state.

4.9.7. Insurance schemes

The long needed crop insurance has been introduced in Karnataka in 200@&h the Na-
tional Agricultural Insurance Scheme (NAIS). It indemnifies farmers against loss of yield
from natural calamities for notified crops based on region, season and risk. Being open
to all farmers for a decade now it is compulsory for loaftaking farmers. And even
though 10% of the premium is subsidised for small and marginal farmers it is yet to find
acceptance with the majority of farmers. Of the gross cultivated area (124 lakh habout
21 lakh ha (17%) were insured in 2009. In 2007 the central ggernment introduced the
Weather Based Crop Insurance Scheme which indemnifies farmers agaiastticipated
loss in crop yield due to adverse whether conditions. The higher premium is subsidised
down by both the centre and state (50:50), offering the farmea premium identical to
that under NAIS. In response to lessons learnt with this still new instrument, a modified
NAIS (or MNAIS) is being implemented since 2010. It fixes the indemnity level at 70%
and covers presowing and post harvest risks

30 30
=4=Farmers enrolled

=8 Farmers benefitted 2673
Area covered 27.12 [ 25
""" Linear(Farmers enrolled)

Linear(Area covered) PP, T
20 y [ 2

15

No. of farmers in lakh
Area in lakh ha

10 10

0
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Figure 18: Trends of the coverage under the NAIS crop insurance

4.9.8. Horticulture

The National Horticulture Mission (NHM) was launched by Government of India during
the 10t Plan in 2005-06. The mission follows an aredased, regionallydifferentiated
approach for the development of horticultural crops. During the 10 Plan, Government
of India provides 100% assistance to the state missions. During the 1 Plan, the ass-
tance is 85% with 15% contribution by the state. The mission pursugaea expansionof

1 Department of Planning, Programme Monitoring and Statistic011). Economic Survey 201611
2 Department of Planning, Programme Monitoring and Statistic€011). Economic Survey 201611
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spices, cashew and cocoa. It also promotes Integrated Pest Management and subsidises
bio-pesticides (50% of the cost up to a maximum of INR 1,000 per hectare).

The possible impact of climate change on seven major horticultural cropsas been -
sessed by the Department of Horticulturé. Several possible counter measures to adapt
to climatic changes have been suggested, which include:

A Modified crop production practices such as choice of varieties, root stocks, cropase
son, duration, dengty and agronomic practices;

A Crop management practices such as pruning, crop architecture, canopy management,
crop regulation and crop protection. It is worth noting that the department is impé-
menting a programme under which the crop canopy and biomass snhanced for
perennial and annuals cropst

A Adoption of varieties with greater tolerance to drought and heat;

A Modified irrigation schedules and practices and integrated moisture conservation
practices.

Coconut Development Board iproviding financial assigance for the development of the
coconut industry of the state. The programmes implemented include laying and maet
nance of demonstration plots, establishment of organic manure units, distribution of
plant protection chemicals, organic manures, chemicalna bio-fertilizers for improv e-
ment in production of coconut and production of hybrid coconut seedlings.

4.9.9. Watershed development and micrarigation

Assisted by World Bank, the Sujala Watershed Development Programme cosive dis-
tricts, namely Kolar, Tumku, Chitradurga, Haveri and Dharwadwith a budget of INR
557 crore.

A centrally funded schemes on micro irrigation is promoting the use of drip irrigation
since 1991-:92. The objective is to achieve economical and judicious use of wat&ate

and centre contribute 40% and 35% of the cost respectively whilparticipating farmers

contribute 25%. In Bijapur and Kolar districts the subsidy is 10096. The fact that INR
160 crore® were committed to this programme in 201011 is indicative of a sigificant

scale

4.9.10. Organic farming

Recognising the threat to soil fertility, the government has also embarked on an irati
tive promoting organic farming. In 2008 it constituted a committee for a State LevelrO
ganic Farming Mission withprogressivefarmers asOOAEAET 1 AAOO8 pxt1 1 OC
association were selected through which a total of 000 farmers were brought under
this programme in the first year. An additional 35,@0 farmers were included in the sib-
sequent year. The programme focuses on capaciyilding and provides financial incen-

1 Ministry of Agriculture. National Horticulture Mission, www.nhm.nic.in accessed February 18, 2012
2 Mango, citrus, banana, grape, potato, coconut and cashew

3 Department of Horticulture (2011). Perspectives of hortculture sector for formulating action plan on climate
change Presentation, March 8, 2011

4 Department of Horticulture (2011). Consultation held onMarch 7,2011

5 Department of Horticulture. www.horticulture.kar.nic.in , accessed April 07, 2011

6 Department of Horticulture (2010). Schemewise Allocation under Planduring in 2010-2011; Internal document,
obtained March 8, 2011
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tives. It is implementedvirtually across Karnataka(172 of the 176 talukg! on a total of

70,000 ha of lanc? Organically cultivated land under the programme constitutes about
0.6% of the cultivated area (0.7 of 124 kh ha). As of March 2012, more than 1 lakh
farmers have adopted organic farmingnd the establishment of a network for marketing

of organic produce isreportedly underway.3 Regretfully, a larger scaleexpansion of this

important programme does not appear ¢ be on the planning horizon as yet.

4.9.11. Fisheries

Government of Karnataka is implementing several programmes in the state to support
and reduce the risk associated with fisheries. Under Mathsya Mahila Swavalambana
Yojane INR 1,000 lakh were sanctioned to @)0 fisher-women groups for fish marketing

in 2009-10. Other programs taken up in that year include group insurance, housing,
support to fishermen ccoperatives, assistance for mechasation of traditional fishing
boats and assistance for fish processinghd marketing.

INR 194 lakh was spent in 200809 to bring 3,900 hectares of inland water spread area
under fish culture. Government of India is also funding the construction of fishing ha

bours, landing centres and the development of inland fisheries. Masthemes include a
subsidy on the purchase of seeds, supply of fishery requisites kits and aqua parks.

4.9.12. Animal husbandry

Department of Animal Husbandry is projecting significant livestock vulnerabilities to
climate change. It expects the emergence of nevisdases, triggered by changes in erv
ronmental conditions. The need to conduct irdepths studies to understand likely
changes for livestock before they actually occur was emphasised in discussions held
with the department. Another concern is productivity, milk yield for example, which is
highly dependent on the fodder (both quantity and quality) apart form the climate. Fa-
der itself is a point in question as its availability might decline with temperatures rising.
The increased incidence of floods constit@s apotentially lethal threat for all kinds of
livestock. No direct action in respect of climate change was taken by the department as
yet. At the same time efforts to preserve native cattle breeds continue. Some 4,000-an
mals belonging to four major catie breeds have been reared, supported by INR 307 lakh
since commencement of the programme in 20008. There isan implied hope that the
robustness inherent to native species may also provide for greater adaptation capabil
tiesA

The draft KarnatakaLivestock Development Policy 2010 focuses on augmenting far
AOOGE ET AT I A OEOI OCE AT AAAAI AOAOAA cGfad x OE
increase in livestock production in the next 810 years by increasing productivity and

the quality of products.®

Department of Animal Husbandry has undertaken several initiatives to enhance sustai
ability and economic viability of animal husbandry. Free health care facilities are po-
vided for animals.In 2009-10 an amount of INR 456 crore was allocated and INR41

1 Department of Planning, Programme Monitoring and Statistic€011) . Economic Survey 201611
2 Department of Ecology& Environment (2010). Actions on climate changePresentation, August 19, 2010

3 Department of Agriculture (2012). Comments on the DraftState of Environment Report Karnatak&010 dated
March 16, 2012

4 Department of Animal Husbandry (2011). Consultations held on March 8, 2011
5 Department of Animal Husbandry(2010). Draft Karnataka Livestock Development Policy 2010
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crore spent till end of November 2009. The health of livestock and poultry is monitored
through 4,110 veterinary institutions. Government also conducted a wide vaccination
programme and 262 lakh vaccinations were administered in 20090 as of Novembe
20009.

A cattle breeding programme for milch animals and conservation of indigenous breeds
(hallikar , amrutmahal, khilar and deonifor drought purposes) are pursued through ari-
ficial insemination and embryo transfer. Indigenous breeds are developed thrgin se-
lective breeding at livestock farms of Tumkur, Chikkamagalur and Haveri districts. 21
lakh artificial inseminations were conductedin 2009-10. Six sheep breeding farms are
functioning under Karnataka Sheep and Wool Development Corporation (KSWDC). A
OETE xi11 OAT OOET C bl AT 08 &£01 AAA AU #A1 OO0AI
installed at Ranebennur. As part of the Breed Improvement Programme, KSWDC has
been implementing a scheme for supply of crossred rams at subsidised rates under
which 596 cross-bred rams were distributed in 2009-10 as on November 2009. Another
500 crossbred rams were distributed to farmers in the project areas of Belgaum and
Chitradurga. Besides, a Buffalo Breeding and Research Cerntr&karnataka,a Livestock
and Buffalo Breeding Programmeand livestock insurance are understood to be on the
anvil.

To mitigate the green fodder deficiency, several programmeare implemented to en-
hance potability of feed under the Feed and Fodder Development Programme. They-co
cern fodder production, fodder seeds production and training of farmers.

4.10. Missions under the NAPCC

The National Mission on Sustainable Agriculture has been released as draft in August
2010. It identifies agriculture as a major sector affected by climate change in Indi&/ith

a view of increasng resilience ofthe sector to climate change, the mission aims at four
focus areas, namely dry land agriculture, risk management, access to information, and
use of biotechnology.

Dry-land agriculture

60% of the net cultivated arean country is categorised as dry land/rain fed. To harness
the potential for agricultural growth, the mission emphasises development of drought
and pestresistant crop varieties, improving soil and water conservation, capacity budk
ing of stakeholders dssemination and providing financial support to enable farmers to
invest in appropriate technologies.

Karnataka also has one of the largest areas under dry land agricultursn intervention
that enhances productivity will provide distinct advantages to the state.

Risk management

The agriculture sector may witness increased incidents of flood, droughts and other tha
ural hazards.Primary areas to work upon under risk management areX) strengthening
of agricultural and weather insurance mechanisms,2) development and validation of
weather derivative models, @) creation of web-enabled, regional language services fdei
itating weather-based insurance schem& (4) development of GIS and remotsensing
tools for soil resource mapping and land use planning at watshed or a river basin level

1 This includes369 Veterinary Hospitals, 1,941 Veterinary Dispensaries, 1,181 Primaiyeterinary Centres, 230 artif-
cial insemination centres and 174 mobile veterinary clinics and 215 other institutions
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and (5) developing and implementing regionspecific cortingency plans based on vH
nerability and risk scenarios.

Though, Karnataka has a well developed disaster management strategy, the provisions
under the NAPCC for the deslopment of regional language based web services and use
of GIS and remote sensing could further strengthen the existing disaster management
system of the state. Detailed mapping would help identifying hot spots of agro
biodiversity and possible vulnerabilties. The efficient risk management strategy will
help farmer communities to adapt better for the changing climate.

Access to information

A well developed information and early warning system will help the agriculture sector
to enhance its resistanced combat adverse impacts of climate change. With this, the
mission stresses 1) the development of regional databases for soil, weaén, genotypes,
land-use patterns and water resources,4) monitoring of glacier and icemass, impacts
on water resources,soil erosion, and associated impacts on agricultural production in
mountainous regions, @) providing information on off-season crops, armatic and me-
dicinal plants, greenhouse crops, pdsgre development, agreforestry, livestock and
agro-processing, and4) collation and dissemination of blocklevel data on agreclimatic
variables, landuse, and socieeconomic features and preparation of statdevel agro-
climatic atlases.

Application of biotechnology

NAPCC envisages the use of biotechnology to enhamesilience of agriculture in respect

of drought proofing, increasing yields and greater pest resistance. The focus areasnde

tified are (1) use of genetic engineering to convert{nto C crops to enhance photosg-

thetic efficiency and productivity at higher CQ levels in the atmosphere, @) develop-

ment of crops with better water and nitrogen efficiency which may result in reduced
emissions of GHGs or greater tolerance to drought, submergence or salinity, a)l de-
velopment of nutritional strategies for managing heat stress in dairy animals to prevent
nutrient deficiencies leading to low milk yield and productivity.

AEA TEOOEITT60 1T AEAAOCEOAO AOA pI ATTAA O AA
of which enlists of a set of strategies. The strategg consist of:

1) Improved crop seeds, lie- 6) Agriculture insurance;
stock and fish culture 7) Credit support;

2) Water efficiency; 8) Market mechanisms

3) Pest management 9) Access to information

4) Improved farm practices, 10) Livelihood diversification.

5) Nutrient management

Overall, the mission has a sufficiently broad scope and provides both technical and f
nancial support to prepare better for and adapt to a changing climatdn total INR
108,000 croreare earmarked for the period 2011-17.

Karnataka has several indigenous crop varietieshat are fairly drought and pest -
sistant. Their preservation would bean essential step towards adaptation to climate
change as these varieties may provide required genes to combat climate change.
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4.11. Selected emerging intervention areas
Agriculture in general

A Development and planting of climatehardy indigenous cultivars tolerant to drought,
thermal extremes, salinity and pests, and cultivars that can utilize water and nitrogen
efficiently;

A Establishment of a seed storage network for climatiardy cultivars;

A Promoting pest and disease surveillance to correlate changes in ceest indicators
with changes in climatic variables;

A Undertake longterm research into climate change impacts on crop growth and yield,
pest and weed growth, water availability, soil moisture and organic matter, rate of
evaporation etc.;

Conduct vulnerability and impact assessments, including assessmerdf vulnerability
under a range of plausible future scenarios;

>\

Promote knowledge sharing between organizations;

Conservationand promote traditional knowledge in plant breeding;

Development or identification of agrebiodiversity sites and support farmers devé
oping indigenous varieties;

A Identification of agro-heritage sites such as the Varada river basin for flood resistant

rice, areas undertogari belein Gulbarga, millet growing areas in arid and serrarid
regions, horticulture in Bijapur.

> > D> D

Dry land farming

A Research the carbon sequestration potential of carbedeficient dry land soils;

A Promotion of dry land agriculture techniques such as low or zero tillage, isitu soil
moisture conservation, raised bed, ridge furrow, mulching etg.

A Explore possibilities for collaboration with international research institutes to deve-
op and adopt resourceefficient dry land techniques

Agro forestry

A Promotion of agroforestry. Explore convergence of ongoing agréorestry projects
with activities under NREGA

A Spreading awareness among farmers of the benefits of multifunctional agforestry,
domestication of relevant species.

Animal husbandry

A Breeding of climatehardy livestock and development of nutritional strategies to pe-
vent heat stress and productivity loss

A Conducting studies to assess the relatichip between climate change and animal
health;

A Conversion of wastelands to pastwlands in a phased manner

A Take learnings from traditional methods of animal feed for obtaining higher proder
OET 1T 1T £ 4EDbDQ756-9)io’condideratone | A
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5. 21 ¢9w w9{ h,; w/ 9{

5.1. Water balance

Most early civilization settled on water bodies that provided for essentialneeds. Gradu-

ally, these needs grew to includegriculture, transportation and later expanded to pio-

duction and industriess + AOT AOAEAG6 O OAD Ehdrat® of Briahishtorr T T  C Ol
and industrialisation place extreme demands on wateresources. In addition, industrial

effluents and sewage find their way into water bodies, pollute them and degrade their
ecosystem and value. Ensuring adequate availability of water in terms of quality as well

as quantity is recognised as an effective wagf addressing vulnerabilities associated

with climate change. Even without climatic changes this is already a challenge in Kafn

taka. The everincreasing demand has been adversely affecting water resources and

several regions are facing severe scarcity.

As shown inTable 19, the state receives a total of 236 billion fof water every year,
92% from rainfall and 8% from the upper riparian state Maharashtra 110 billion m3 of
the total are vstdthrough evapotranspiration from forests and lands irrigated or oth-
erwise. A similar amount of 109 billion m3 flows into the Arabian Sea andadjoining
states of Andhra Pradeshand Tamil Nadu. A balance of 17.7 miltn m3 (about 7.5%)
remains from which Karnataka meets its agricultural, industrial and domestic requée-
ments.

Table 19: Water balance of Karnataka under average conditions 1

Flow Quantity in million m 3/a %
A. Input
Precipitation over Karnataka 218,323 92%
D AAOAA £ T x A£EOI T OPPAO OEDA 18,159 8%
Total 236,483 100%
B. Output
Evapo-transpiration from forests 45,754 20.9%
Evapo-transpiration from non-forest and non-agricultural land 18,955 8.7%
Evapo-transpiration from rainfed agriculture 27,172 12.4%
Evapo-transpiration attributable to irrigated agriculture 19,046 8.7%
Total evapo -transpiration 109,727 50.2%
Water release to Andhra Pradesh 31,407 14.4%
Water release to Tamil Nadu 7,607 3.5%
Water release into Arabian Sea 70,000 32.0%
Total water release 109,014 49.8%
Total output 218,741 92.5%
C. Excess of input over output 17,741 7.5 %

1 Asian Development BanK2009). Scoping Study for CDTA: Integrated Water Resource Maeagent in Karnataka; TA
RSCC91761 (India)
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5.2. Surface water resources
The state has about 6% oAT O1T OOU8 O O OA1 OOOZLZAAA xAOAO xE
river basins and their tributaries with a total catchment of 191,773 km (Figure 19).

These river basinsare Krishna, Cauvery, Godavari, North Pennar, South Pennar, Palar
and the west flowing rivers.

RIVER BASINS OF KARNATAKA STATE

Godavar)
Basin

LEGEND

River

State Boundary
Reservoir

Tank

1|

Cauvery Basin

Godaven Basn

Keishna Basin

North P ernar

P alar Basin

South P ennar (Ponnaiyar)
West Flowng Rivers Basn

Cauvery Basin

Figure 19: River systems of Karnataka 1

1 Raju,K.V. (2009). Water for all in Karnataka: Issues and options; Presentation
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Table 20 presents the contribution of surface water from the river basins and econom
cally available water for utilization. Total availability of water from these basins
amounts to 7,663 thousand milion cubic feet (TMC) per year. Approximately 40% of
the surface water is contributed by east flowing rivers while the remaining 60% are
from west flowing rivers. Only 3,475 TMC of surface water is economically utilizable.
Nearly 58% surface water ofthe west flowing rivers cannot be utilised due to the topg-
raphy. Taken together, Karnataka utilises 1,690 TMC (49%) of the available 3,475 TMC
of surface water.

Table 20: Estimated yield of water from river basins of Karnataka 2

River system Catchment Area E?onomically - Utilization %
| km? % available (TMC) 3 (TMC)

1. Godavari 4,405 2.3% 49.97 1.4% 22.37 1.3%
2. Krishna 1,13,271 59.1% 969.44  27.9% 1156.00 68.4%
3. Cauvery 34,273 17.8% 425.00 12.2% 408.62 24.2%
4. West Flowing 26,214 13.7% 1998.83 57.5% 0 0

Rivers
5. North Pennar
6. South Pennar 13,610 7.1% 32.00 0.9% 103.31 6.1%
7. Palar

Total 191,773 100 % 3475.2 100% 1,690.30 100%

Besides river basins, lakesand tanks store significant amountsof water. There are
36,672 lakes and tanks in the state with aaggregatearea of 685,000 ha. The southern
plateau contains 60% of these followed byhe Malnad region (25 %) while the reman-
ing ones are located on the northern plateau. Karnatakdso has 20,152 irrigation tanks,
accounting for 10% of the all India value. The irrigation potential of these is 0.65 million
hectares. Bangalore alone has presently 201 water bodig36 of which are perennial

5.3. Groundwater resources

Groundwater availability is determined by space, time, rainfall, hydrogeology and other
factors. Table 21 illustrates the groundwater settings of the state. Nearly 97% of thera
ea is covered by weathered hard rock aquifers while 3% belong to alluviatoastal or
flood plain deposits.

Table 21: Ground water settings in Karnataka °

Type Sub-type Share
Weatheredhard-rock aquifers ~ Granite basement complex 90%

Deccan Trap basalts 7%
Alluvial, coastal andflood plain deposits 2%
Other formations 1%

1 Thousand million cubic feet{TMC). 1 TMG= 28,316,847,000 nd = 28.3 million m?

2 Department of Water Resourceg2010)

3 Thousand million cubic fee(TMC). 1 TMG= 28,316,847,000 ng = 28.3 million m3

4 EMPRI (2011). Parisara: Conservation of Water Bodies in Bangalore; Newsletter 23 of the ENVIS Centre Karnataka
SEMPRI (2012).State of Environment Report Karnataka 2011
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Karnataka experienced a decline in net annual groundwater availability by 3.2%eb
tween 2004 and 2009 (referTable 22). The decline is attributedto extraction beyond
amounts replenished.Groundwater sourcesprovide for 45% of irrigation in the state.
There are 860,363 irrigation wells (dugwells, shallowwells, deepwells) of which
807,377 or 93.8% are equipped with electric pumps. Groundwater development is at
68% and the remaining irrigation potential has dropped by 4.6% to 618,071 hectare ea
trel (HAM).

Table 22: Groundwater resour ces of Karnataka 2

i 3
Particulars Groundwater in HAM

2004 2009
Net annual groundwater availability 1,529,660 1,481,015
Existing groundwater draft for irrigation 974,731 900,712
Existing groundwater draft for domestic and industrial supply 96,581 99,975
Existing groundwater draft for all uses 1,071,312 1,000,687
Provision for domestic and industrial requirement supply for 2025 140,693 126,380
Net annual groundwater availability for future irrigation development 647,580 618,071
Stage of groundwater devdopment 70% 68%

Recent studies indicate that as much as 64 watersheds covering 35 of the 176 taluks of
the state are over-exploited while 123 watersheds in 70 taluks are still in safe limits.
However, the increasing demand of water resources in Karnataka is a serious threaefr
fer to Table 23).

Table 23: Classification of watersheds in Karnataka (2008 -09)4

Categorization Watersheds Taluks
Safe 123 70
Semicritical 13 10
Critical 2 3
Over-exploited 64 35
Mixed category 32 58
Total 234 176

1 Hectare mete (HAM). 1 HAM= 10,000 n$
2 Department of Planning, Programme Monitoring and Statistic€011). Economic Survey 201611
3 Hectare mete (HAM). 1 HAM= 10,000 n®
4 Department of Mines and Geology (2010)

56



KARNATAKSTATEACTIONPLAN ONCLIMATECHANGH 15T ASSESSENT

LEGEND

D Sa'e
Semi Critical
B hico
i}
8

Cr
QOver Exploited
Command Area

««es Watershed Boundary

Figure 20: Categorisation of groundwater in Karnataka (2009) 1

5.4. Demand and pressure

The major demandon water resourcesemerges fromagriculture (irrigation), industries
(mainly chemical industries) andthe domestic sector (municipal water supply). Though

a detailed estimation of water usage is not available, it can be said that ever increasing
demand with reference to economic development of the state has caused shortage of
water resources in the state.

1 pepartment of Mines and Geology (2010)
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5.4.1. Agriculture

Agriculture being the largest consumerof water, demands about 84% of utilizable water

of the state. It is estimated that the water requirement of agriculturewill continue to in-
AOAAOA AT 1 OEAAOET ¢ OEA Ai1 OOEAOOEITT 11 ACOE.
ture sector also suffers from inefficient water management which results into reduced

water productivity. As mentioned before, nearly 45% irrigation water of the state is met

from groundwater sources. This is prevailing irregions where surface water is limited.

Further the advancement in technologythe low cost of extraction andthe absence of

regulations until 2011 have beenresponsible for the growing pressure ongroundwater

resources. A shown inTable 24, several districts including Bangalore, Kolar, Tumkur,

and Chitradurgadraw more groundwater than is naturally recharged

Table 24: Groundwater draft development stage (2006) 1

- Annual groundwater draft in HAM 2 Number of Stage of
District - Domestic, bore wells groundwater
gation Tl Total development
1. Bagalkote 35,962 3,416 39,378 38,189 92%
2, EEMERTE HE 72,223 3,336 15,559 46,701 171%
incl. Ramanagara
3. Bangalore Urban 31,470 1,557 33,027 13,980 197%
4. Belgaum 121,666 8,818 130,485 100,318 91%
5. Bellary 23,740 4,182 27,921 23,369 44%
6. Bidar 19,826 3,279 23,105 26,990 56%
7. Bijapur 31,028 4,617 35,646 54,314 65%
8. Chamarajanagar 34,597 2,162 36,760 26,007 89%
9. Chikkamagalur 20,087 3,243 23,330 24,638 48%
10. Chitradurga 55,844 3,633 59,477 50,099 102%
11. Dakshina Kannada 27,623 3,792 31,415 41,278 60%
12. Davanagere 42,656 3,176 45,832 43,226 77%
13. Dharwad 9,580 1,526 11,106 9,433 38%
14. Gadag 19,966 2,136 22,102 9,915 94%
15. Gulbargaincl. Yadgir 19,447 5,618 25,065 33,653 28%
16. Hassan 31,152 5,709 36,861 47,344 71%
17. Haveri 26,247 2,870 29,117 24,584 72%
18. Kodagu 6,699 1,547 8,246 1,383 29%
19. Kolar
incl. Chikkaballapur 110,918 4,405 115,323 61,526 195%
20. Koppal 31,400 2,379 33,779 28,407 48%
21. Mandya 19,649 4,065 23,714 38,828 37%
22. Mysore 19,923 3,915 23,838 26,901 58%
23. Raichur 10,102 3,141 13,243 11,673 20%
24. Shimoga 23,943 3,198 27,141 26,408 32%
25. Tumkur 96,635 5,965 102,600 111,718 110%
26. Uttara Kannada 15,212 2,241 17,452 27,016 25%
27. Udupi 17,138 2,654 19,792 29,804 39%
Total in HAM 974,731 96,581 1,071,312 977,702 70%
in % 91% 9% 100%
Legend: Extraction beyond
recharge

1 Central Ground Wéer Board (2006)
2 Hedtare metre (HAM). 1 HAME 10,000 8
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As the breakup of sources of irrigation inTable 25 shows, 34% the demand is met by
tube and bore wells while canals contribute 36%. The total irrigation potential created
in the state from all the sources is estimated to be 39.4 lakh ha.

Table 25: Sources of irrigation in Karnataka 2008 -091

Sources Area in lakh ha Share Sources Area in lakh ha Share
Canals 14.02 36% Tube and bore wells 13.49 34%
Tanks 2.34 6% Lift irrigation 1.45 4%
Wells 4.58 12% Other sources 3.55 9%
Total 39.42

5.4.2. Industries

The state has approximately 6.5 lakh industrie8 13,125 operating industries? are class-
AEAA AO EECEI U Pil110606EIC j10 062AA8Qq AU
account of productsand processesaffection water resources and/or air. It is estimated
that industries consume47.6 TMC41 O o8¢ PbPh T £ +AO0T AOAEAG O
pected to increase to 125 TMC by 2025. The largest water consar include dying, m-

per mills, iron ore mining, pharmaceuticaland other chemical industries.
A recent survey identified 33 industries that discharge more than 100 kgor per day

and which AOA  OEAOA &I OA Al AOOE 8B8loAthedeChelddd; 10 th® O1 U

s oA s~ o~ w N~z oA 2

COI Obp 1T £ Opyx KOBOAHDARY ARG AGAONOE AET AOOOOEA O

with enormous resourcerequirements.® Untreated or insufficiently treated effluents are
discharged into natural water bodies or land. Discharged wastewater contains nutrients,
allowing various pathogens to grow, toxins and heavy metalsDepending on the mode
of discharge, these effluents contaminate the lands or natural water bodies restricting
their use and productivity or may contaminate the groundwater tables.

5.4.3. Domestic demand

With the increasing population and urbanisation of the state, the demand for domestic
water is growing at par. There is increasing demand for both surface and groundwater

AT A TAAOI U 181P 1T £ OEA OOAOABO xAOAO AAIT Al

per capita water requirement in urban areas is 200 litres per capita per dayL(PCD and
150 LPCDin rural areas. This is far above the actual supply.

Rural areas experience poor supply and quality of wateMomen and children spend a
substantial amount of time lost fa productive purposescarrying water. In urban centres
78.4% of households have access to tap water but only 48% of households. Urban-ce

tres discharge huge amounts of sewage loaded with nutrients and organics. In view of

inadequate wastewater treatment failities, untreated sewage is discharged in to natural

1 Department of Planning, Programme Monitoring and Statistic§2011). Economic Survey 201611

2 Karnataka SmalScale Industries Association (KASSIA), (2008). Consultation held in 2008

3 EMPRI (2011). Inventorisation of red category industries in Karnataka

4 Thousand million cubic feet(TMC). 1 TMG= 28,316,847,000 m = 28.3 million m3

5 Biological oxygen demand

6 EMPRI (2011). Inventorisation of red category industries in Karnataka

7 Department of Mines & Geology (2011)Groundwater Hydrology and Groundwater Qualityin and around Bangalore
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water bodies or lands. About 2,260 million litres of sewageE O CAT AOAOAA EI
urban areas. There collection rate is only 80% according to some estimates and much
less of it is treated.

5.5. Projections

India observes floods and droughts every year in some or the other region. National
Flood Commission (Rashtriya Barh Ayog ) reports that nearly 40 million hectares (mn
ha) of area is floodprone while 51 mn ha are drought prone, constituting 12%and 16%

of the geographical respectively. Gupta and Deshpande (2004) projected that the gross
per capita water availability in India will decline from about 1,820m®/year in 2001 to
1,140 me/year in 2050 caused by the growing population and increasing demah Water
availability is further expected to decline considering the adverse impacts of climate
change.Studies conducted by Gosaiet al (2004, 2006) suggest that the quantity of su
face run-off may vary across the river basins due to climate change in 20s with a de-
clining trend in quantity. The Mahanadi, Brahmani, Ganga, Godavari and Cauvery basins
may observe increased rainfall under the climate change scenario of IPCC 1S9@ad
SRES A2 scenarios.

Agriculture being the largest consumer of wateresources is also the largest livelihood
provider of the state. The state therefore places high priority on the development of irr
gation facilities in order to enhance agricultural production and improve the livelihood
of rural communities. The rapid urbanisation of the state also challenges government to
ensure safe supply of potable water to its citizen. Recent trends indicate that the water
guantity available to meet such demands is depleting over decades. Also the quality of
water is severely deterioraed due to discharge of industrial effluents and municipal
sewage in natural water bodiesBesides water supply and use is also not very efficient
resulting in wastage of water and reduced water productivity.Table 26 illustrates the
projected water demand by in year 2025.

Table 26: Projections for sectoral water demand in Karnataka 3 (in TMC#)

Sectors 2000 2025

Household sector 58.15 4.4% 91.62 4.95%
Agriculture sector 1,110.06 84.0% 1,356.00 73.33%
Industrial sector 47.57 3.6% 125.10 6.76%
Power sector 52.86 4.0% 65.19 3.52%
Others 52.86 4.0% 211.44 11.43%
Total 1,321.44 100% 1,850.10 100.00%

Unsurprisingly, agriculture will remain the largest consumer of water resources, though
its share may observe a minor reduction (84% to 73%) on account of other demands
rising faster. Household and industrial demand are expected to roughly doubleOverall

it is projected that water demand will reach to 1,850 TMC in 2025 against 1,321 TMC in
2000. This will certainly put challenges to existing water resources of the staté.ccord-

11 6006i ET ¢ Al OOAAT pPi DOl AGEIT 1 &£ oxb i1 £ +AO0T AOAEASO ¢p8p
2 One among the global energy scenarios®® ) 0S#pplén@ntary Report(1992): Businessas-usual in which policy
fails to acknowledge the need to mitigate climate change
3 Planning Commission(2007). Karnataka Development ReportAcademic Foundation, New Delhi
4 Thousand million cubic feet(TMC). 1 TMG= 28,316,847,000 ri = 28.3 million mg
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ing to projections, Karnataka will have a water demand of 1.41 billion cubic metres for
domestic and industrial purposes leaving 6.48 billion rd for irrigation while the state
will reach 70% of groundwater resource development.

Climate change will affect the availability of water and its quality for various needs.
IPC@ @ Assessment Report (2007) suggested that climate change will severely affect
both groundwater and surface water supplyby changing global hydrological cycles.it
states that 0The negative impacts of climate change on freshwater systems outweigh its
benefisd 8 4EA OAODPI T OA O AEAT CAA EUAOTIT b-CEAAI
graphical and hydrogeological characteristics of the catchmentsErratic climate events

are highly likely to change evapdranspiration, rainfall pattern, temperature and ex-
treme events and consequently the available surface watefhis may results into n-
creased events of flood in surplus regions and or drought in deficit regionsufher, in-
creased floods may contaminate and pollute safe water bodiegendering themunfit for
domestic usesGosainet al (2006)3 suggested that efficiency of the water supply system,
resilience and response mechanism to climate change of a region will play decisive role
on the extent of impacts of climate change.

Further, Gosain et al (2006) assssed the impact of climate change on the major river
basins of India usingclimate data generated by the HadRM2 control scenario (1981-
2000) and undera future GHG scenario (204460). Table 27 shows how climate change
is projected to affect rainfall, evapetranspiration and availability of water resources in
the state.

Table 27: Climate change impacts on rainfall and run -off of major river basins®

. . Rainfall Run-off Actual evapo -
=2l SRR (mm) (mm) transpiration (mm)
Cauvery Control 1,309.0 661.2 601.6

GHG 1,344.0 650.4 646.8
Godavari Control 1,292.8 622.8 624.1
GHG 1,368.6 691.5 628.3
Krishna Control 1,013.0 393.6 585.0
GHG 954.4 346.9 575.6
Pennar Control 723.2 148.6 556.7
GHG 676.2 110.2 551.7

As shown inTable 27, the Krishna basin may record reduced precipitation resulting in
severe droughtlike situations. On the other hand, the Cauvery basin may experience i
creased rainfall. Yet contrary to commorexpectation, this may not lead to an increase of
surface run-off. A net decline of 2% is projected because of the enhanced rate of evapo
transpiration (increase by 7%). Thisconclusion also emerged fronBCCiIK (2011) as we
shall see in the following. Itsstudy suggeststhat the northern and central regiors of the
Cauvery basin would record a decrease in ruoff though increases are projected for B
dar and the eastern pars of the basin.

1 IPCC(2007). 4th Assessment ReportThe Physical Science Basis
2 BCCIK (2011). Karnataka Climate Change Action Plan; Final Report

3 Gosain, A.K., Rao, S. and Basuray(2D06). Climate change impact assessment on hydrology of Indian river basins,
Current Science90(10), 346-353

4 High resolution atmospheric model developed by the Hadley Centre of the Met Office, United Kingdom
SMOEF(2004).) T AEABO . AOGET T &NATCOW o UNFCE AAOET 1
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BCCIK (2011) projects impacts of climate changefor the period 2021 to 2050 onthe
run-off in two major river basins (Cauvery and Krishna). As shown in in sectiok.5, the
research group used the HadCM3 globaligiate model anda SRES A1B scenariinves-
tigating precipitation, surface run-off and evapotranspiration.

Figure 21 to Figure 24 illustrate the change in rainfall projected for the period 202150
for the kharif and rabi seasons in the Krishna and Cauvery basins .
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Figure 22: Change in precipitation
by 2021 -50, for the rabi season
in the Krishna basin (A1B) 2

Figure 21: Change in precipitation
for 2021 -50 for the kharif season
in the Krishna basin (A1B) 1
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Figure 23: Change in precipitation for
2021 -50 for the kharif season

in the Cauvery basin (A1B) 3

Figure 24: Change in precipitation for
2021 -50 for the rabi season

in the Cauvery basin (A1B) 4

Around 10% increase in precipitationis project for the southern part ofthe Krishna ba-

sin during the kharif season with up to 20% increase in the districts of Shimoga,
Chikkamagalur, Haveri, Uttara Kannada and Dharwad. The study also estimated around
10% reduction in rainfall in the north-eastern part of the Krishna basin whi¢ Yadgir ds-

1BCCIK (2011). Karnataka Climate Change Action Plafrinal Report
2BCCIK (2011). Karnataka Climate Change Action Plairinal Report
3BCCIK (2011). Karnataka Climate Change Action Plairinal Report
4 BCCIK (2011). Karnataka ClimateChange Action PlanFinal Report
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trict may see a decline in rainfall up to 20%A decline in rainfall up to 10%is projected
for all districts in the Cauvery basin duringkharif with Chikkamagalur and Kodagu exe-
riencing up to 20% decline. Chamarajanagar may record decreaseaimfall of -20% and
aboveand Ramanagara and Bangalore Urban between-RP0% during rabi.

Figure 25 to Figure 28 illustrate the projected change in runoff under the SRES Al1B
scenario between 2021 and 2050or the kharif and rabi seasons in the Krishna and Ca

very basin as projected by BCEK (2011).
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Figure 25: Change in run-off for 2021 -50 for the
kharif season in the Krishna basin (A1B) 1

Figure 26: Change in run-off for 2021 -50 for the
rabi season in the Krishna basin (A1B) 2
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Figure 27: Change in run-off for 2021 -50 for the
kharif season in the Cauvery basin (A1B) 3
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Figure 28: Change in run-off for 2021 -50 for the
rabi season in the Cauvery basin (A1B) 4

The total run-off is projected to increase by morehan 50% in the northern district of
Bidar during the kharif season and €25% in the southern region of the Krishna basin.
The study did not predict in any significant increase in ruroff in other parts of Krishna
basin during the kharif season while Bagallte and Bijapur districts are to witness e-

1 BCCIK (2011). Karnataka Climate Change Action PlafFinal Report
2BCCIK (2011). Karnataka Climate Change Action Plairinal Report
3BCCIK (2011). Karnataka Climate Change Action Plairinal Report
4 BCCIK (2011). Karnataka Climate Change Action Plafrinal Report
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duced run-offs. However during the post monsoomabi season, the northern and central
region of the Cauvery basin may experience a decrease in roff except Bidar which
may see a higher ruroff. Similarly, BCGK (2011) projected that the eastern part of the
Cauvery basin will see an increase in ruoff in both seasons. Districts such as Mandya,
Chamarajanagar and Ramanagara have been projected to see 50% more-offn The
study further predicts that, while Chamagjanagar, Mandya, Ramanagara, Bangalore-U
ban and Bangalore Rural will see increased ruaff during the rabi season, a decrease in
run-off has been projected for Hassan, Mysore and Kodagu districts.

Figure 29 to Figure 32 illustrate the projected change in the evapdranspiration under
SRES A1B scenario for the period 20230 for the kharif and rabi seasors in the Krishna

and Cauvery basins as projected by BCK (2011).
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Figure 30: Change in evapo-transpiration
by 2021 -50, for the rabi season

in the Krishna basin (A1B) 2

Figure 29: Change in evapo-transpiration
for 2021 -50 for the kharif season

in the Krishna basin (A1B) 1
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Figure 32: Change in evapo-transpiration for
2021 -50 for the rabi season

in the Cauvery basin (A1B) 4

Figure 31: Change in evapo-transpiration for
2021 -50 for the kharif season

in the Cauvery basin (A1B) 3

1BCCIK (2011). Karnataka Climate Change Action Plafrinal Report
2BCCIK (2011). Karnataka Climate Change Action Plafrinal Report
3BCCIK (2011). Karnataka Climate Change Action Plafrinal Report
4 BCCIK (2011). Karnataka Climate Change Action PlafFinal Report
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The study projecs that the Krishna basin will withess reduced evapdranspiration in
both the kharif and rabi seasons.A decline is predicted forRaichur for both the kharif
(up to -20%) and the rabi season (above-20%). For the southrwestern region of the
Cauvery basin the study predicts an increase in evagoanspiration during kharif and a
reduction during rabi. Evapo-transpiration in Chamarajanagar and Mndya districts is
projected to decline during kharif by -5% to -10%.

Both the Krishna basin with its water intensive paddyand sugarcane and the Cauvery
basin with its paddy, sugarcane, ragiowar and coffee are predicted to experience &-
duced rain and evapetranspiration and increased runoff. Considering this, BCGK
(2011) concludes that it is likely that both basins would further suffer with water stress.

Z A o~ ez

Also MoEF and INCCA (2010000 OAEAA OEA Ei PAAOO 1T &£ Al Ei AOR
resources. It useddata of the Indian Institute of Tropical Meteorology (1ITM), Puneand

processed these with the PRECISegional climate modelling system for the SRES A1B

scenario at a resolution of about 50 km. The study also deployed a hydrologic model

known as the Soil and Water Assessment Tool (SWAT). According to the resultdpu

isEAAh ET OEA ¢momnO )1 AEAGO xAOO AT AOGO xEI 1 A
ranging from +4% in southern Karnataka to-25% in Gujarat (refer to Figure 33). Fur-

ther, the west coast shows up to 4% reduction in evaptranspiration for Karnataka

(Figure 34). This is attributed to the increased soil moisture storage with increase in

rainfall. Karnataka and Kerala are expected to witness higher reduction in evapo
transpiration mainly due to inadequate availability of moisture. In addition, Karnataka is

also expeted to record about 10% reduced water yield Figure 35).
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Figure 33: Projected change in precipitation in the 2030s
with respect to the 1970s (A1B) 3

1 MoEF and INCCA (2010Klimate Change and India: Axd Assessment
2 software for regional climate modelling developed by the Hadley Centre, Met Office, United Kingdom
3 MoEF and INCCA2010). Climate Change and India: Ax4 Assessment
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Figure 34: Projected change in evapo-transpiration in the 2030s
with respect to the 1970s (A1B) 1
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Figure 35: Projected change in water yield in the 2030s
with respect to the 1970s (A1B) 2

1 MoEF and INCCA (2010Climate Change and India: A4 Assessment
2 MoEF and INCCA (2010Klimate Change and India: A Assessment
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5.6. Actions, policies and institutional preparedness
5.6.1. State Water Policy 2002
The State Water Policyof Karnataka aims at

A Providing drinking water at the rate of 55 LPCD in rural areas, 70 LPCD in towns, and
100 LPCD in city municipal council areas and B3LPCD in city corporation areas;

A Stepping upirrigation to reachan accumulated45 lakh hectares under major, med
um and minor irrigation projects;

A Improved productivity of irrigated agriculture by involving users in irrigation man-
agement;

A Harness thehydropower potential in the state;

A Provide a legislative, administrative and infrastructural environment, which will -
sure fair, just and equitable distribution and utilisation of water resources.

5.6.2. Rainwater harvesting

The establishment of Rainwater harvesng (RWH) structure has been made mandatory
for certain categories of building$ within the area of Bangalore Water Supply & Sewe

age Board (BWSSB) and enforced by BWSSB itself through the Bangalore Water Supply
and Sewerage (Amendment) Act 2009. Accordinto unverified press articles, some
25,000 RWH systems have been established in the 58,000 buildings coming under the
purview of the Act. While 43% compliance is a noteworthy level of achievement for a
time span of merely two years, measures are being ceidered to enforce compliance in
remaining building more rapidly through disconnection of water supply, a proposal of
which has been forwarded to the Urban Development Department.

5.6.3. lIrrigation

As agriculture is largest water consuming sector, the state &farnataka has been inves
ing a large share of its budget on major, medium and minor irrigation facilities an
amount of INR 2,586 crore was invested on major and medium irrigation and INR 785
crore on minor irrigation structures. The state is also promotinghe adoption water efi-
cient technologies such as drip and sprinkler irrigation techniques in order to enhance
water productivity and consequently the cost of cultivation. However, only 66,300 ha
area in state was under drip irrigation in 2001 {Table 28). Theft of drip irrigation pipes
has emerged as an obstacle of noteworthy proportions. The area under sprinkler irag
tion has increased from 41,900 ha in 1998 to 12800 ha in 2005 (Table 29).

Table 28: Area under drip irrigation 4

1991-92 1997-98 2000-01
Area in ha Share Area in ha Share Area in ha Share
Karnataka 11,400 16.2% 40,800 16.6% 66,300 18.0%
India 70,600 246,100 367,700

1 Department of Water Resource$2002). State Water Policy 2002 (Karataka)
2 New buildings on sites measuring 1,200 #and above; existing sites of 2,400 fand above
3 The Hindu, Bangalore edition April 19, 2011). Watch out, the government may turn off your tap

4 Agricultural Finance Corporation(1998). Evaluation of Drip Irrigation Systems
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Table 29: Area under sprinkler irrigation 1.2

1997-98 2004 -05
Area in ha Share Area in ha Share
Karnataka 41.9 6.4% 125.0 7.7%
India 658.5 1634.9

5.6.4. Groundwater protection

Groundwater quality is monitored by the Department of Mines and Geology through
network laboratories in all districts of Karnataka. While surface water is not monitored
routinely, its quality is assessed in cases of complaints. With financial assistancenfr
World Bank a state-of-the-art Hydrological Information System (HIS) has been eska
lished.2 The department also played a key role in the formulation of the lorgnticipated
Karnataka Groundwater (Regulation and Control of Development and Management) Act,
2011, whichOAAAEOAA OEA '1 OAOT 1060 AOOAT O ET ! POE
an empowered Groundwater Authority, the Act is a key instrument for curbing indr
criminate exploitation of groundwater. Now permissions have to be obtained for drilling
bore wells and drawing water for waterintensive crops in notified areas. The Act also
has an impact on the existing lakh existing bore wells, some 50% of which are estinta
ed to be operating. In notified areas, well owners will be obliged to obtain regdigtion
certificates for continued use of groundwater which can be refused by the Groundwater
Authority if certain conditions are not met.

In consultations it was learnt that close to 56,000 groundwater recharge structures
were created byDepartment for Panchayat Raj and Rural Development in 20620, cog-

ing INR 530 crore(approx. INR 94,000 each). Another 90,000 structures were proposed
for 2010-11 with OT OCEI U OEOAA OEi AO OEA DPOAOGEI 6O UA.
Over the last 8 years the departmentilso constructed rooftop rainwater harvesting
structures on around 1,000 sites in four districts where fluoride and chlorine content
rendered drinking water unfit for consumption.# Watershed Development Department
(which is allied with the Agriculture Department and not the Water Resources Depé&r
ment) is reported to establish around 6,000 recharge structures per annum from a fund
of INR 100 core. With a budget of less than INR 15 crore per annum the Department of
Mines and Geology islso said to have contructed 1,200 groundwater recharge stric-
tures (approx. INR 1.25 lakh each). A budget of INR 500 crore has been earmarked for
groundwater development under the Jalasiri Programme for the 3year period from
2010 to 2012. Recognising the imminent need for guindwater recharge, the Water -
sources Department proposes the construction of 200,000 recharge structures pen-a
num for a period of five years with particular focus on ovesgexploited and critical water
sheds.

5.6.5. Water resources management

In order to addressknowledge deficits in water management and for providing a pla
form for the inclusion of stakeholders in decision processes, GoK established the Karn
taka Water Resources Authority under chairmanship of the Minister for Water &

1Indian National Committee on Irrigation and Drainage (1998). Sprinkler Irrigation in India
2 National Committee on Plasticulture (2005). Applications in Horticulture

3 Department of Mines & Geology2011). Consultation held onMarch 7, 2011
4 Department of Rural Development and Panchayat Rgj011). Consultation held onMarch 9, 2011
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sources in 2008t There ishowever an impression that the authority failed to live up to
expectations. In addition a Groundwater Authority will now be established under the
Karnataka Groundwater Act 2011.

There is arapidly growing understanding that water as precious resource thatrequires
protection and professional managementThis ledto the transformation of the former
Irrigation Department into the Water Resources Department. Besides planning, o
structing and monitoring irrigation projects, the department develops command ares,
collects and analyses hydrological data and, by mandate, is required to conduct research.
Subsidiary bodies include the Water Resources Development Organisation (WRDO) and
a number of Command Area Development Authorities. In discussion with the authors,
the department acknowledged the challenge in the management of water resources
while ensuring equitable access, emphasising the need for building conceptual clarity.
McKinsey is reportedly developing a strategy for Karnataka on behadff the Water Re-
sources Department Considering that the cost of the strategy development sid to be
around INR 6 corez fairly high for what is only an assessment one could assume that it
would cover a broad scope of work providing a high degree of spatial detail. Howeye
terms of the assignment were not available for review yet. A first draft of the strategy
was anticipated for 2011. The development of water infrastructure is reportedly impeé-
ed by the need to ensure technical viability, socieconomic acceptance as wedls politi-
cal consensus. The discussion on tangible tariffs for irrigation water is a case in point
here. Their absence is key obstacle in capitaitensive water infrastructure develop-
ment and it is difficult to envisage building consensus on hugely unpafar pricing.2

5.6.6. Sewage management
AEA EAAO OEAO T1TI1U tmb T &£ "AT CAI T OA8O OAxACG!
attention. The remainder is known to enter and pollute water bodie§.The existing s&-
ondary treatment capacity of 721 MLD is only usetb a fraction. Likewise it is a paradox
truism that only 10% of the available tertiary treatment capacity of 73 MLD is used due
01 OOT AOAEIT A AHRebdatd prbje@ts tBah thid sftfatioB would be resolved
by 2014, by which time tertiary treatment is expected to reach 60 MLD.
While the addition of a further 339 MLD of secondary treatment capacity is in the pap
line it is noted that no plan exists for the expansion of tertiary treatment capacity, which
could help address the looming water crisis Tackling sewage and the requisite inf-
structure emerges as one of the two key priorities today and the board appears inad
quately equipped to deal with this challenge in shorter timeframes. Certain decisions are
however encouraging, such as on the prosion of dual piping in new layouts. BWSSB
plans to provide underground drainage to 7 CMCs and 1 TMC by 2021, covering 230?km
appears is commendable if not ambitious. By 2036 the board aims to cover a further 110
villages. The board rightly pointed out tha catchment protection is to be taken up and
that enormous funding is required for achievingcomplete coverage with underground
drainage.

1 Governmentof Karnataka (2008).Government Order WRD 85 MBI 2008 dated September 8, 2008
2 Department of Water Resource$2011). Consultation heldon March 31, 2011

3 EMPRI (2009).State of Environment Report Bangalore 2008

4 Bangalore Water Supply & Sewerage Boa(@WSSB), (2011). Consultation held oMarch 7, 2011
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5.6.7. Municipal water supply

The second priority of BWSSB is addressing the water supply deficit. Bangalore & r
ceiving only around 800 MLD of its required 1,200 MLD from surface water and the fdi
ference is chiefly met by groundwater drawings. The board has been criticised for fazu
sing on augmentation of further water resources (500 MLD from the Cauvery River)
while not suceeeding inreducing unaccountedfor water (UFW), which stands at 48%.
This amount would suffice meeting water requirements altogether and may last foma
other 5-10 years if one assumes continued rapid growth of Bangalore. It is noted with
appreciation that BWSSB has commenced tendering of work addressing unaccounted
for water for around 1 lakh households, a scale greater than that of a pilot project. This
leaves hope that UFW will be addressed and utilised z systematically and thus effe-
tively contribute to reducing water requirements.

5.6.8. National programmes
Bharat Nirman

The Bharat Nirman scheme is a central government initiative focusing on creating rural
infrastructure to enhance rural water supply in areas affected by water contaminatiod.

National River Conservation Plan

The National River Conservation Programme (NRCP), initiated 19923, identified eight
towns of Karnataka for initiation of actions on preventing further pollution (Table 30).
Under this scheme, sewage has been diverted from flowing into rivers and sewage
treatment plants are established in eight towns, six of which have already been comple
ed. The Karnataka State Pollution Control Boar is the nodal agency for implementation
schemes under NRCRhile work is undertaken by BWSSB and Karnataka Urban Water
Supply and Drainage Boardespectively.3

Table 30: Rivers and towns under National River Conservation Plan

Town River Basin
1. Nanjangud Cauvery
2.  K.R.N agar Cauvery .
) Cauvery basin
3. Srirangapatna Cauvery
4. Kollegal Cauvery
5. Shimoga Tunga
6. Bhadravathi Bhadra . )
Krishna basin
7. Davanagere Tungabhadra
8. Harihar Tungabhadra

National Lake Conservation Programme

Government of India provides financial assistance to the state governments to conserve
lakes under the National Lake Conservation Programme (NLCHctivities carried out
under this scheme include desilting, de-weeding, strengthening of bunds, interception
and diversion of sewage entering the tanks, fencing and similar work. Conservation

1 EMPRI (2009).State of Environment Report Bangalore 2008

2 Government of India (2005). Bharat Nirman: Aime-bound plan for rural infrastructure by the Government of India
in partnership with State Governments and Panchayat Raj Institution2005-09
3 MoEF http://moef.nic.in/modules/recent -initiatives/NRCD/table.htm accessed on February 21, 2012
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plans for 16 lakes in the state have been approved for the year 20@3 and develg-
ment of four lakes has been completed by Novembef@9.1

5.7. Missions under NAPCC

The National Water Mission aims for conservation of water minimizing wastage and
ensuring equitable distribution across and within states through integrated water e-
sources development and management. With this objective, fiv@als have been iderit
fied and strategies for achieving these have been identified. The five goals are:

A Establishment of a comprehensive water resource database in the public domain;
A Promotion of citizen and state actions for sustainable water consumptign

A Conservation and augmentation (in this order);

A Focused attention on overexploited areas;

A Increasing the efficiency of water uses by 20%;

A Basinwise designs for integrated water resources management.

Areas where national and state challenges meet

Water resources are under severe threat in Karnataka. The state is endowed witmh
ited water resources that are stressed and depleting. Sectoral demands are growing+a
idly on account of increase in population, urbanisation, rapid industrialisation and rising
incomes. Water Resources Department has initiated comprehensive actions on conse
vation needs, replenishment, supply and the participation of common people in wate
shed management.

The mission document emerges as recommending a revision of the Nationabhi&r Pol-

cy to address vulnerabilities related to climate change. Going by communications-r
ceived from departments, thdikewise need forarevision of the State Water Policy 2002
does not seem to have been identified yeThe attention on rainwater harvesting and

groundwater recharge schemes within the Karnataka State Water Policy is howevier
line with the NAPCC.

One of the most important goals of the mission is to improve the efficiency of water use
by 20%. This objective is to be achieved by ensurinignproved efficiency both on the
demandand supply side. Consistent water metering and water audits recommended by
the mission are a necessity. There is presently no information available on sectoral
groundwater consumption for domestic or agricultural uses. Comprehensive studies
proposed under the mission will be crucial for identifying water shortage and surplus
regions. Basinwise designs for integrated water resources management will alsbe

AAT AEEAEAT &£ O AAAOAOO +AO01 AGAEABO xAOAO
5.8. Selectedemerging intervention areas

Assessments

A Setting up a real time dynamic database for water resources and development of a
Water Resources Information System (WRIS) including mapping of catchmentsrsu
veying and assessing land use patterns with emphasis on drainage at district level;

A Conducting a detailed water resources inventory, including annual variations at aim
cro-watershed scale;

1 MoEF .http://moef.gov.in/nrcd/NRCD/NRCP1.htm accessed February 21, 2012
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A Conducting spatial and temporal assessments of water availabilitfor micro-
watersheds and analyse trends using models such as Surface Water Assessment Tool
(SWAT);

A Setting up dedicated facilities with advanced computing systems to make predictions
for water resources;

A Conducting GIS based aquifer studies for assessimgharge possibilities;

A Conducting assessments on reducing evaporation losses within water storage Stru
tures, wastelands, fallow lands, agriculture lands through usage of mulches, canat i
ing etc.;

A Conducting pilot studies to explore augmentation ofvater resources from flood wa-
ter;

A Conducting studies on efficient crop water utilisation andpressure irrigation meth-
ods;

A Measurement of flows ofmajor irrigation canals for accountinglosses and improving
efficiency.
Regulation

A Regulate the use of bore wis;
A Consider a policy on water metering for bulk consumers of groundwater;
A Formulating a legal provision in bylaws of localbodies for water conservation.

Implementation

-

A Constructing wastewater treatments plants in the entire state for treatment and ree
cling to reuse in the domestic sector, industries and irrigation;

A Measurement of unaccounted for water (UFW) and its reduction to an acceptablesie
el through leak detection and rehabilitation programmes for water supply;

A Installation of water saving equipment for toilets in public and government buildings,
including schools, colleges, hotels etc.;

A Mandatory water audit for all sectors, including the domestic sector, small and large
scale industries,along with irrigation projects.

Other areas

A Undertake awareness programme on the remediation of water losses and educate
the masses.
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6. Chwo{¢w, = I¢. ILWSLEDWE CO

6.1. Forest cover

Karnataka has 3.83 million hectare of forest area accoung for about 20% of the geo-
graphical area. The state has varied forests ranging from evergreanthe Western Ghats
to the scrub junglesin the plains. The Western Ghats are among the 25 glotmbdiversi-
ty hotspots and one among the two wthe Indian subcontinent.

Reserve forest onstitutes 74.9%1 £ OEA OO hotdciediordst 10.800ahd n-
classified forest 14.8%. Very dense forest coverl,777 kmg, accounting ér 0.93% of
+AOT AOAEAG O C A vQeaied Hdndefolest dowd 20,181 knm? (10.5%),
open forest 14,232km2 (7.4%) and scrubs 3,167 km (1.7%).1
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Figure 36: Forest cover of Karnataka 2

1 Forest Survey of India (2009). State of Forest Report 2009
2 Forest Survey of India 2009). State of Forest Report 2009
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+ A OT A Gokekt Aréals marginally declining(-2%). Area under dense forest declined
by a significant 16% from 2001 to 2007(refer Table 31). As dense forest declined, the
area under open forest increased.In light of the loss of forest area, CSD (2011) estirza
ed that a carbon removal potentiabf 0.6 million tons of CQ (or 0.36%) out of 17 million
was lost between 2003 and 2007.

Table 31: Trends in area under different types of forest in Karnataka (km ~ 2)3

Forest type 2001 2003 2005 2007 Change 2001-07
Dense forest 26,156 22,461 21,968 21,958 -16%
Open forest 10,835 13,988 14,232 14,232 31%
Scrub forest 3,245 3,141 3,173 3,176 -2%
Total 40,236 39,590 39,373 39,366 -2%

6.2. Wildlife and sanctuaries
+ AOT A OokeStdadeChometocu b 1T £ ) 1T AEAS O dithéltipee populr- AT A p
tion.# Wildlife of the state includes 395 tigers, 6,185 elephants, 817 panthers, 2,324
bears, 15,760 wild boar, 25,850 deer, 8,484 bisored 4,998 sambar deers.

National Parks
& Wildlife Sanctuaries

in Karnataka

3
#

!
.

-

{

.
e A

Figure 37: National parks and wildlife sanctuaries in Karnataka

1 Forest Survey of India 2009). State of Forest Report 2009

2 Centre for Sustainable Development (CSD), (2011). Karnataka Climate Ciar\ction Plan
3BCCIK (2011). Karnataka Climate Change Action Plafrinal Report

4 Karnataka Biodiversity Board(2010). Biodiversity of Karnataka: At a Glance
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The Niligiri Biosphere Reserve (5,520 k#) was established in 1986 and the Bandipur
and Nagarhole National Parks were included in the reserdater. The state hasfive na-
tional parks and 21 wildlife sanctuaries Of these, ive protected areasare covered by
00 O1 E A A of 8dpterde®AD AL, seven inland fish sanctuaries have beameatedin
four districts and nineare in the process of being recognised.

6.3. Biodiversity
6.3.1. Coastal zone

Karnatakad €oastline extends over 320 kilometres with aboti 14 coral species, four
sponge species, 62 phytoplankton, 78 species of seaweeds, two species of sea grass and
115 zooplanktons. Also, 234 species of molluscs are present out of which three are
threatened. About 33 species of shrimps, 103 species of cralisspecies of star fish, two
species of sea urchins, one species of sea cucumber, 390 marine fish species, three sp
cies of sea turtles, four species of whales and four species of dolphins are commonly
seen along the coasts. There is a rich coral reef sgstem surrounding Netrani Island.

The coast has 14 species of mangroves belonging to eight families includiRbizophora
mucronata, Avicennia marina, Avicennia officinalis, Bruguiera cylindrica, Rhizophora
apiculata, Sonneratia alba among othegglso refer to section7.2 Coastal biodiversity).2

6.3.2. Western Ghats

The Western Ghatdnclude a range of forest types: Tropical evergreen, moist and dry
deciduous, high altitude sholas, savannas and scrubs. There are over 4,500 species of
flowering plants (38% endemic), 330 butterflies (11% endemic), 156 reptiles (62% B-
demics), 508 speciesdirds (4% endemics), 150 mammals (12% endemics), 289 fishes
(41% endemics) and 135 amphibians (75% endemic) in the Western Ghats. Important
endemic tree species of the region includBipterocarpus indicusand Hopea parivflora

Economically important naturally grown species includeSantalam album, Dalbergia lat
folia, Tectona grandisand Dysoxylum malabaricum The indiscriminate harvesting of
non-timber forest products (NTFP) such aMachilus macranthaand Ailanthus malabai-

ca (Halmaddi) has resulted in significant reductions of their population to a level which
poses threat of extinction. Shola forests are usually confined to sheltered valleys,|-ho
lows and depressions where there is adequate moisture and good drainage. The main
tree species growing includeAlseodane semecarpifolia, Cryptocarya bedoi3

6.3.3. Eastern plains

The Deccan plateau forms the eastern plains of Karnataka marked by low or scantynrai
fall, high temperature, rocky topography and thorny scrub vegetatiorf-orests cover on-

ly 7% of the area with frequently occurring species such a&cacia, Hardwikicia, Neem,
Santalam albam, FicusThe region has 1,421 species of angiosperms belonging to 696
genera under 140 families. 107 species are listed as medicinal plants butelto scarce
occurrence many cannot be harvested. There are some endemic species in the region
such asBrachystelma ciliatum, Brachystelma kolarensia Kolar district, Brachystelma
elenaduensisn Tumkur district, Schizachyrium sudhanshuin Raichur district.4

1 Karnataka Biodiversity Board (2011). Comments on the draft Karnataka SAPCC dated September224.1
2 Karnataka Biodiversity Board(2010). Biodiversity of Karnataka: At a Glance
3 Karnataka Biodiversity Board(2010). Biodiversity of Karnataka: At a Glance
4 Karnataka Biodiversity Board(2010). Biodiversity of Karnataka: At a Glance
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6.3.4. Coral reefs

Coral reefs areamongthe most productive ecosystems in tropical waters. Netrani Island

off the coast of Murdeshwaris surrounded bya rich coral reef ecosystem. A biodiversity
O0O0OOAU AT 1T AOAOCAA AOOET C ¢mmuzZme OEI xOe-OEA 1
cies. 89 coral associated fishes were recorded in which 27 species and four genera were

new findings with respect to the Indian caast. Of the fishes studied, four genera were¥

ported for the first time on the Indian coast. Twospeciesare onthe [IUCN Red List of
Threatened Species. The suryeidentified 14 coral species, foursponge, 15 bivalves, 48
gastropods and eightnudibranch species Also gnall giant clams {Tridacha maximg

were found which are protected under the Indian Wildlife Act and appear o the IUCN

2AA , EOO AO O,1 xA0 2EOEqd #1171 OAOO Alniphebd $ ADAT
wrasse (Cheilinus undulatuyis significant as it has a low recruitment rateis heavily ex-

ploited and is therefore listed in the CITESAppendices Present threats to the coral e®-

system of Netrani Islandare mostly human in origin. Asa study revealed dead coralsare

lying on the side of the sland as a result ofhabitat degradation.

6.3.5. Threatened and endangered species

Evergreen treessuch asDipterocarpus bourdilloni, Hopea erosand Hopea jacobiCroton
lawianus (a small tree) andPinnatella limbata (a moss) areamongcritically endangered
species Other endangered trees found in Karnataka includdsonandra stocksii,
Kingiodendron pinnatum, Maesa velutina, Myristica magnifica, Rapanea striatad Xy-
losma latifolium.

Endangered fauna found in Karnataka include the tigethe Indian elephant, the lion
tailed macaque,the turtle and the dhole (the Indian wild dog Cuon alpinu$. It also in-
cludes amphibians (Indirana brachytarsus, Microhyla sholigari, Minervarya sahyadris,
Nyctibatrachus aliciae, Nyctibatrachus hussaini, Nyctibatrachus sanctipstis, Philautus
charius, Philautus wynaadensi®amanella mormorataand Rhacophorus lateralis)a toad
(Bufo beddomii)the Kolar leaf-nosed bat(Hipposideros hypophyllysand a mollusc
(Pseudomulleria daly).

Table 32: Speciesthreat in Karnataka 2

Domain Total species Key species under threat

A total of 20 fish species have been reported to be on the
verge of extinction, which included_abeo fimbriatus(Bloch),
Gonoproktopterus curmucgHamilton z Buchanan),Puntius
carnaticus(Jerdon) andNeolissochilus hexagonolep{McCld-
land).

300 freshwater species,

Fishes 405 marine species

1,493 species of

808 genera and 108 families Rauvolfia serpentina, Saraco asoca, Gloriosa superba

Medicinal plants

The most number of endemic birds in Karnataka is found

A DIEe T 7 along the Western Ghats

The hotspots of orchids in Western Ghats of Karnataka are

Orchids 176 species of Tadianamol in Kodagu (61 species, 6 endemic), Bababudan ir
49 genera Chickmagalore (41species, 18 endemic) and Dandeli in Uttara
Kannada district (37 species, 23 endemic).
Butterflies Over 300 species Some are endangered such as Crimson rose, Danaid Eggfly,

Cramerand Appias hipponut statistics are not availanle.

1 Karnataka Bidiversity Board (2010). Biodiversity of Karnataka: At a Glance
2 Karnataka Biodiversity Board(2010). Biodiversity of Karnataka: At a Glance
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6.4. Impact of climate change
6.4.1. On forests

Climate is among the most important determinants of forest growth. It has significant

influence on the distribution, structure and ecology of forests. Changes the climate a-

ter the balance of forest ecosystems. As evidence has shown, carllisxide concentra-

tions rose from 280 ppm in 1750 to 379 ppm 2005 (refer to sectiorB). In response to

rising CQ levels, IPCC (2007) concludes that nearly all mddl O OOAA sttn@&A AEAQO £
tion of carbon assimilation and sequestratian8 4 EA 1 A O, pladicted dgivas rise/£  # /

to hope that, upto a certain degreeOEA OACAOAOET 180 1T AOOOAI O0OAO
concentrations could be compensatory rather than exacerbating the imbalance.

This aside, a prominent concern is thatlimatic changes will impactexiting vegetation

and forests in particular. Investigating this BCCK (2011) assessed the impact climate

change may havd T OEA OOAOAS8 O & OAOGOO8 24gdhal G-AOAAOA
mate model and projected changes for the period 2021 to 2050 against a baseline period

1961-90 under a SRES A1B scenario. It found that 38% of forest area is projected to be
impacted by climate change by the 20308.According to the study, the projected climate

is not suitable forcertain existing forest types and species present. Thehange in forest

distribution under projected climate changeimpacts is presented in Figure 38 for the

2030s. Mainly forests in the central and northern parts ofthe Western Ghats are po-

jected to be impacted by climate change.

HNO Change pioecied

B Crorge propcied

Figure 38: Projected change in forest types for 2021-50 in Karnataka (A1B) 4

11PCcC2007). 41 Assessment ReportThe Physical Science Basis

2 High resolution atmospheric model developed byhe Hadley Centre of the Met Office, United Kingdom
3BCCIK (2011). Karnataka Climate Change Action Plafrinal Report

4 BCCIK (2011). Karnataka Climate Change Action PlafFinal Report
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6.4.2. Onthe Western Ghats

In the Western GhatsMoEF and INCCA (2010project an increase an in the annual
mean temperature between 1.7C and 1.8°Gwith re spect to the 1970s Minimum tem-
peratures may rise by 2°C to 4.5°C. By the 203@ke study finds,mean annual rainfall is
likely to vary from 935185 mm to 1,794+247 mmwith a netincrease of 6%to 8% with
respect to the 1970s. The number of rainy days is likely to decrease along thatire
west coast, including the Western Ghats. The intensity of rainfall is likely to increase by
1-2 mm/day.1

A climate change study by Ravindranath and Sukumar (1998)vestigatestwo scenari-
os: Increase in GHGa) and increase in GHG@nd aerosol conceitration s (b). Under se-
nario (a) a shift in vegetation type along the altitudinal as well as west east gradient is
predicted for the Western Ghats. It is projected that wattlesAcacia sp) could invade the
grasslands. Longer dry spells may cause an incis®ain dry season fires, threatening the
moist and dry deciduous forests. Under scenario (b), a change in precipitation is profjec
ed that could weaken the Indian summer monsoo#.

The coastal regions and Western Ghats are moderately vulnerable to climate nga.18
of the 54 forest grids of the Western Ghats regionare projected to undergo changs by
the 2030s. Thenet primary productivity (NPP) of the region is projected to increase by
20% on average? It needs mention that the forests of Uttar Kannada, Chikkamagalur and
Shimoga districts are projected to be particularly vulnerable to climate change e
2030s4

6.4.3. On the coastal region

As discussed in the previous sectiomrojections by MoEF and INCCA2010) indicate
also for the coastal regiorthat by the 2030s annual rainfall will vary from 935£185 mm
to 1,794+247 mm with respect to 1970s A net increase of 6% taB% is expectedranging
from 69 to 109 mm. Though June, July and August show an averager@ase of 8mm
rainfall in the 2030s, winter rainfall however is projected to decrease on an average by
19 mm in January and February. The period March, April and May also shew de-
crease®

In the coastal region30% of the 96 grids (excluding the WesternGhatg are expected to
experiencechange The net primary productivity (NPP) in this region is predicted to rise
by 31% on average.

6.5. Other threats

Decline in urban green cover: Bangalorepreviously had a good record on urban for-
estry. Flowering roadside trees wasplanted up by the Urban Forest Division. Innumea-
ble trees had to be removed due taidening of roads,construction of bridges and refur-
bishment of water supply and sewerage

1 MoEF and INCCA (2010 limate Change and India: A4 Assessment

2 Planning Commission(2007). Karnataka Development ReportAcademic Foundation, New Delhi
3 MoEF and INCCA (2010Climate Change and India: Ax4 Assessment

4 BCCIK (2011). Karnataka Climate Change Action Plafrinal Report

5 MoEF and INCCA (2010Klimate Change and India: Ax& Assessment
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Mining: Mining is a key sector in Karnataka. Movement of heavy machingrblasting,
power drilling, excavations, benchingand dumping of spoils are responsible for destaid
lising soils, slopes, valleysand water courses. The conditions stipulated for soil and
moisture conservation, rehabilitation of mined areas and quick rest@ation of stabilizing
vegetation areoften violated. Mines on the ridges and upper slope of hills cause substa
tial damage to flora and fauna.

Forest encroachments: The loss of forests due to encroachments has a long history.
Even before the birth offorest administration, there was a system of shifting cultivation
practiced mainly by tribals. With a view to regulate loss of forest cover, certain measures
were taken such asek sala (one year leas¢, periodic lease, clearance of forest strips
around cultivated lands for crop protection from wild animals, grants for fruit cultiva-
tion, permits for coffee or cardamom cultivation.

Rehabilitation: Large stretches of forestlands were released for rehabilitation of di
placed families.Refugees from Tibetwho were settled on forest lands near Bylukuppe in
Kodagu, Indur in Uttara Kannada and Kollegal in Mysore districire a case in point.
Notwithstanding the important purpose served byaccommodatingdiaspora, theseset-
tlements contribute to the decimation of forest cover and biodiversity.

Forest degradation: Forest areas lost only quantiy the loss. But there isanother creep-
ing loss by way of honeycombing, human habitations and unrestricted grazing of live-
stock. Nearly 150,000 families have settled in encroaeu forest lands. In addition to
their requirements for fuel, fodder, poles, fencing, grazingnd green manure, the sett-
ments keep their surroundings cleared for self-protection from fire and wildlife. Fires
spreading in forests nevertheless delaynatural regeneration andjeopardise thetop soil.
Invasive alien speciesq, %@1 OEA ODPAAEAO EAOA Ei PAAOGAA
water and terrestrial ecosystems of KarnatakaThe gpread of exotic fishes likeTilapia
and, more recently, the Africancatfish has contributed to an erosion of indigenous fish
biota. The weedy water hyacinth is choking many of the wetlands. Large tracts of forests
standinvaded by the weedyEupatorium.Some areashave also been converted to man
culture plantations of exoticspecies such aé\cacia auriculiformis, A. mangium, Eucaly
tus and Casuarina equisetifoliaParthenium has come to cover many scrublands and
grasslands. The damage is further aggravated by climate change, pollution, fragmeent
tion and loss of habitat.

6.6. Policies and legislative framework

In the following laws and regulations relevant to Karnataka, particularly in relation to
biodiversity, forest and wildlife is summarised

A The Wildlife (Protection) Act, 1972 provides protection to listed species of flora
and fauna and establishes a network of ecologicallymportant protected areas. The
Act empowers the central and state governments to declare any area a wildlife gan
tuary, national park or closed area. There is a blanket bamn industrial activities in
protected areas. Italso provides instruments for the implementation of the Act to
regulate hunting of wild animals, for protection of specified plants, sanctuaries, a-
tional parks and closed areasand restricting trade in wild animals or animal prod-
ucts. The Act prohibits hunting of animals except withprior permission in casean an-
imal threatens human life or property or is disabled or diseased beyond recovery.
The neartotal prohibition on hunting was made more effective by the Amendment
Act 1991.
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A The Forest (Conservation) Act, 1980 was adopted to protect and conserve forests.
The Act restricts the powers of the state in respect of deeservation of forests and
use of forestlard for non-forest purposes The clause onO 1 ffotest purposesdfor ex-
ample ako prohibits clearing of forestland for cultivations.

A The National Forest Policy 1988 aims to ensure environmental stability and the
maintenance ofan ecological balance which is vital for sustenance of all life forms.
The derivation of direct economic beefit is subordinated to this principle aim. It
aims at management of forests with the active participation ofocal communities
through what is known asJoint Forest Managemen(JFM)

A The Biological Diversity Act, 2002 aimsto (provide for the conservatiomf biological
diversity, sustainable use of its components, and fair and equitable sharing of benefits
arising out of the use of biological resources, knowledgs per the provision ofAct
certain areas, which are rich in biodiversity and encompasses ique and representi-
tive ecosystems are identified and designated as biosphere reserve to facilitateneo
servation. All restrictions applicable to protected areas such as national parks and
sanctuaries are also applicable to these reserves well. Also Karnataka Biodiversity
Board (KBB) was establishedin 2003 under this Actand in 2005 the Karnataka Bo-
diversity Ruleswere framed.

A The Scheduled Tribes and Other Traditional Forest Dwellers (Recognition of
Forest Rights) Act, 2006 aims at recognisng and veging forest rights and occup-
tions with forest dwelling scheduledtribes and other traditional forest dwellers who
depended onforests for generations

A TheKarnataka Forest Act, 1963 consolidates and amends the law relating to forests
and forest produce in the state of Karnataka. The Karnataka Forest Rules were
framed in 1969.

A The Karnataka Preservation of Trees Act, 1976 offers stronger provisions for pro-
tection of trees in the state, especially with regardo felling. It also introduces the
concept ofliability for the preservation of trees. Under thisAct, no person shall fell
any tree or cause any tree to be felled in any land, whether in his ownership or eaec
pancy or otherwise except with the previous pemission of the Tree Officer. The Act
further stipulates the constitution of Tree Authorities.

A The Karnataka Forest Manual sets outprocedures for recognition of reservedfor-
ests, constitution of village forests, management of district and private forestgas-
turing of cattle and cutting of grass for fodder in forests

A The Karnataka Marine Fishing (Regulation) Act, 1986 regulatesfishing from fish-
ing vessels along thecoastline. The Actprohibits fishing during the monsoon period
(June to August) in the site. Also the operation of mechased fishing vesselsis
banned in a 10 km radius othe foreshore wile an area of3,000 kn® is set apartfor
traditional fishing to prevent over-exploitation in foreshore waters.

A The Karnataka Inland Fisheries (Conservatio n, Development & Regulation) Act
1996 aimsto providing for conservation, development and regulation of inland fils-
eries in the state.

A The National Bio -fuel Policy aims at promoting the development and utilization of
indigenous biomass for production ofbio-fuels. Thepolicy also envisages devejo
ment of more efficient biofuel conversion technology.

1 Karnataka Forest Department (1976). Karnataka Forest Manual 1976
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6.7. Actions and institutional preparedness
6.7.1. Forest management

Karnataka Forest Department (KFD) highlighted the significance of forestry in comba

ing climatechd CA  ET EOO ¢mnnmy OAI AAOA O&i OAOGOOU O #
drew attentions to a predictedOEE £0 E1 A&l OAOO OUDPAO ET AAT OO0
by 2085 and outinedOEA AADAOOI AT 660 AOOOOA OT T A AT A ¢
D O1 b1 ddvklGpmeént of robust [carbon] sinks and augmenting income of local e

munities for their sustainable developmeat A O OitAcall€ hrOrassive reforestation

of degraded lands and expansion of ag#fwrestry, linked to the assumption that greater

carbon assimilation is feasible and should be achieved.

Some concepts of this initial paper were defined in detail later on and presented in the
AABDAOOI AT 0860 6EOEIT ¢ mg . ItAdfife©d dumber obshdciicA OAA
intervention areas to acheve quantitative and qualitative @ansformationsg specifying

methods and estimating costs. Although titled as vision document, ¢dbntains elements
of awork plan, including the following targets andobjectives.

A Increase of tree cover in the state to 33%f the geographical area through afforest-
tion, Joint Forestry Planning & Management (JFPM), free distribution of seedlings, soil
and moisture conservation, roadside afforestation, maximising bamboo and sarlda
wood resourcesand raising of bio-fuel plantations;

Consolidation and protection of existing forest resources and existing deemed forest;
Enhancement of forestry resource productivity and carbon assimilation;

Protection and inventorisation of medicinal plants;

Promotion of employment generation through forestry;

Development and implementation of Gl$ased forest land management system;
Curtailing the utilisation of forest landfor non-forestry purposes,

A Recruitment and training of forest personnel.

CD D D> D> > >

In the process KFDOs found to haveembarked on a consious climate change mitigation
course by fostering forestry resources as carbon sink§hough+ & $6 O 6 E@E$-1 ¢ mgn
timony to a forestry approach centred around statutory responsibilities, it also looks at
forests in the context of climate change, thuenlarging the significance of the role the
department is endowed with. Seedlings were distributed to private landowners for re-
lamation of lost green cover in the state. In 20141 approximately 80,000 ha were
planted in Karnataka, includingon barren lands. Funds are drawn under different
schemes, mostly from the Finance Commission and Compensatory Afforestation Fund
Management and Planning Authority (CAMPA)KFD envisages that once additional
funds under the National Mission for Green India become availld) the scale of activities
could be increased. Bumission funds are not necessarilyexpectedto add elemens en-
tirely to the Karnataka portfolio but rather expandthe coverage ofscheduled activities
Thei E O O mll Ihd@ Budget of INR 200 croré for 2011-12 was perceived assobering

1 Karnataka Forest Department (2008) Forestry & climate changez Vision & Mission Document
2 Karnataka Forest Departmen{2010). Vision 2020
3 Ministry of Finance, Press information Bureau(February 28, 2013). Union Budget 2011-12 Highlights

81



KARNATAKSTATEACTIONPLAN ONQLIMATECHANGH 1°TASSESSENT

because the share earmarked for Karnataka would suffice only for planniggwhich was
already accomplishedz while major implementation would needto wait larger funds.

As envisaged in its 2008 document, KFD consitied a Project Formulation Group in

2009. Comprising of 19 members initially, the grougpursuesthe integration of climate

AEAT CA ET O OEA AAPAOOI AT 060 x1 OE8 4EA £l ADC
concepts, concrete projects and policy recommeradions while assisting other depat-

ment wings with research and planningA central aim is the demonstration of strategies

for adaption and mitigation. This includes research, a good example for whigh the

preparation of region specific carbon yield tabts, and extends to the development of

operating procedures for field activitiesin view on climate change needs.It should be

kept in mind that these actions are voluntary in nature.

Preparatory work resulted in proposals for climate change interventionsn collabora-
tion with Indian Institute of Science (lISc). This includes impact and vulnerability mode
ling for forests, mitigation and adaptation projects as well as lorgerm monitoring. With
institutional support from forestry colleges in Sirsi and Ponampet, KFD intends to un-
dertake monitoring based research on carbon stocks, biodiversity, forest growth and, in
association with Institute for SocicEconomic Change (ISEC), soegzonomic aspects &-
lated. Mitigation options have been proposed for 0.56 mithn ha (11%) of the potential
area of 51 million ha over a 5year period with focus on forest cover quality, restoration,
tree cover increase and agrdorestry. The coverage will be adjusted in accordance with
future funding secured through the National Mission for Green India as well as other
budgets. However, KFD acknowledges the insufficiency of manpower especially at lower
level to execute the implementation of programmes under the mission. To overcome this
limitation a special purpose vehicle (SPV) isnooted. Institutional capacity is projected
to be expanded further by involving the Directorate of Social Forestry assisted by Isu
ject specialists for sociology, economy and capacity building. And for implementation,
Village Forest Committees (VFCs) andcB-Development Committees (EDCs) are ers4
aged to work in tandem with NGOs aneelf-help groups (SHG)

The formulation of a new Karnataka Forest Policywas initiated in 2011. It seeks to
strengthen operational and administrative capacities withinKFD andaims to increase
performance in areas of statutory work by notifying operating guidelineslf successful,
the new policy ®uld enhancethe abilities of the department, particularly for implemen-
tation. This could be expected to result in a&tronger institutional base which is m-
portant also for taking up climate change relatedvork. Some of its elements however
EAOA A AEOAAO AAAOEIT C 11 OEA AADPA@dmpe 060 Al
are the identification and promotion of alternative energy options from forest areas and
the demarcation and consolidation of forest area$.The policy under preparation is wn-
derstood to aim at stipulating measures for the protection of forest resources and bied
versity. Major areas are earmarked for plantation of tres including medicinal plants,
extending to urban and other nonforest areas, degraded forestlands and roadsides. It is
further expected that it would establish guidelines for the protection of natural e-
sources in vicinity of mines and quarries and includ provisions for tribals. Supply and

1 KarnatakaForest Department(2011). Consultation held onMarch 11, 2011
2 KarnatakaForest Department(2011). Communication onProject Formulation Group March 14, 2011

3lIScand Karnataka Forest Departmenfundated). Climate change and forest sector in Karnataka; Impacts, Adapt
tion and Mitigation; Working paper,receivedon March 11, 2011

4 Karnataka Forest Departmen{2011). Policy areas and issuednternal draft work plan, received on April 6, 2011
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demand side management will be introduced for forest raw material and small forest
products. Also the recommendation of creating green belts around industrial areas
which has been emphasised by nearly every study ondustrial pollution and which has
not found takersz is slated to be included inthe policy with clear definition of respons-
bilities. A vast programme for wildlife, flora and fauna protection and rehabilitations of
endangered species will be prescribed ah capacity building is expected to be oper
tionalised and incentivised for bothKFDpersonnel and collaborating NGOs.

6.7.2. Conservation of biodiversity

Government of Indiaenactedthe Biological Diversity Act 2002 to conserve biologicale-
sources, promote susidinable use of these resource and equitable sharing of benefits.
Under its purview, Karnataka Biodiversity Board (KBB)was establishedin 2003 under
whose guidance 3,542 Biodiversity Management Committees (BMCs) were established
until March 2011. These sek to anchor conservation, sustainable use and documest
tion of biological diversity at local levels.

4EA DPOADPAOAOGETT T &£ 0ATPIAGO "ET AEOAOOGEOU
Panchayats is a crucial instrument in this pursuit. PBRs aims to buiidvillage level pld-
form for biodiversity information, medicinal properties and usage of certain species.
Building on existing local knowledge, PBRs play a vital role in enhancing local capacities
for safeguarding and sustainable use of natural resource2l3 of them have been pe-
pared so far and another 25 will be completedn 2012. PBRs werdirst initiated in the
state in 1995 by the Foundation for the Revitalisation of Local Health Traditions
(FRLHT). Between 1996 and 1998 the Indian Institute of Scien¢dSc) coordinated the
preparation of PBRs at 52 locations in eight states under the national Biodiversity Co-
servation Prioritisation Programme.

KBB also initiated the preparation of a biediversity atlas. Major efforts are now being
directed at establishing dry zone biodiversity conservation sites. Project areas of 100
200 ha have been demarcated in 13 dry districts. According to éhconcept implemented
here, there will be no harvesting in these areas while fire protection, sowing of indeg
nous species, soil and water conservatioare ensured. This paired with a thorough do-
umentation of biodiversity seeks to help in the conservatiorof dry zone forest species
under threat due to their high medicinal value. The project identified 14are, endemic
or threatened (RET) species. A comprehensive inventory of bioesources and their
commercial use has been developed together with an assation of medicine manufa-
turers. In Karnataka 198 pharmaceuticals and 82 cosmetics industries areported to
use bio-resources.

Other actions taken or funded for biodiversity conservation b)KBBinclude:1

A Declaration of three areas as biodiversity heritge sites under the Biological Diversity
(Conservation) Act, 2002. These comprise dNallur Tamarind Grove,and sites at
GKVK Campus, Bangalore and Hogrekhan in Chikkamagalur district. Two more site
at Ambargudda in Shimoga district and Netrani Islan@re under consideration. Also
the Kali and Agnashini estuaries have been surveyed to assess their eligibility to be
proposedas biodiversity heritage sites;

A Proposalto declareten tree speciesas heritage trees under the Biological Diersity
(Conservation), Act 2002;

1 Karnataka Biodiversity Board (2011). Comments on the draft Karnataka SAPCC dated September 24, 2011
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A Directing the declaration of seven inland fish sanctuaries under the Karnataka Inland
Fisheries Act, 1996. Nine more sanctuaries are in the process of being recognised.
Changes in fisheries due to climatic changes rematio be studied;

Establishment of a herbarium and a botanical museum of Western Glstecies

Conducting several studies including (a) an assessment of the ecological carryirsg ¢
pacity of Uttara Kannada district, (b) a survey of sacred groves in coastal Karnataka
and the Western Ghats region and (c) a project on floristic diversity, ecological
uniqueness and conservation strategies of riparian flora of Netravathi river system in
the Western Ghats range of Dakshina Kannada district.

> >

Table 33: Fish sanctuaries in Karn atakal

Location River Taluk District

1. Chippalagudda Tungabadhra Thirthahalli Shimoga

2. Hariharapura Tungabadhra Koppal Chikkamagalur

3. Sringeri Tunga Sringeri Chikkamagalur

4. Thodikana Chandragiri Sulya Dakshina Kannada
5. Thingle Seethanadi Karkala Udupi

6. Matturu Tunga Shimoga Shimoga

7. Bacchnayakanagundi  Kllaje Sulya Dakshina Kannada

Since 2008 biodiversity conservation in the Western Ghatsis also strengthened by
Western GhatsTask Force. Itholds the mandate todevelop policies for sustainable @-
velopment andformulate recommendations to the Chief Minister. Strengthening of inst
tutions, institutional cooperation and stekeholder involvement are recurring elements
in its work. Education and research institutionswere approachedby the task forcewith
the request to engage in conservationvork . Efforts are made to streamline unspecified
AAOEOEOEAO 1 £ +tBrdugh@ongubatoAsAidvAlEng thé dosgibility of es-
tablishing aresearchinstitute promoted by the department Several shoriterm studies
have been commissioned to improve planning clarity. A 2010 repcttof the task force
presents achievements in thigespect:

A Declaration of Bhimagad Reserve Forest in Belgaum district asldlife sanctuary un-
der the Wildlife (Protection) Act, 1972 through the State Wildlife Board. The same is
being pursuedalsofor Chincholi in Gulbarga district and Kappata Gudda in Gag dis-
trict;

A Declaration of four biodiversity hotspots asconservation reserves under the Wildlife
(Protection) Act, 1972 through the State Wildlife Board. These includéghanahshini
Valley, Bedthi Valley and the Dandeli forest region in Uttara Kannada tist and
Basur Amrutha Mahal Kavaln Chikkamagalurdistrict. The latter was recommended
particularly for its traditional cattle breeds;

A Promotion of participatory agro-forestry practices through a series of workshops in
five locations. Action has been iiated in Uttara Kannada to develop minor forest
with certain privileges to farmers with landholdingsin hilly terrain;

A Commencement of development of a mine reclamation model in Bisg&eserve For-
estin Uttara Kannada with active participation of the loal community.

1 Karnataka Biodiversity Board (2011). Comments on the draft Karnataka SAPCC dated September 24, 2011
2 Western Ghats Task Forcf2010). Major Achievements
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6.7.3. Tree planting

Tree planting emerges as an intedepartmental effort with several agenciesother than
KFD alsocontributing, albeitwithin the confines of their respective jurisdictions. KSPCB
reports to have encouraged industries to plant 7%akh saplings over the past two years
by making it conditional for granting consent for establishment or operation. A target of
1.5 crore saplings has been set for industrial aredsPublic Works Department (PWD)
reports to examine the possibility of including cost and other provisions for tree plat-
ing in road construction estimates? Compensatory tree planting however appears to be
already established practice and prerequisite for obtaining environmental clearances.
07$860 +A01T AOAEA 3 OA énhPrgjeEt @oE exdripl® was hcBo@éd@d |
sent to fell nearly 11,000 trees for upgrading 650 km of state highway as its proposal
included plantations along the entire road length at a rate of 200 trees per km. For every
tree felled around ten new ones will | planted3 Obligations emerging from envira-
mental management plans are said to be implemented with care and thought, stressing
on benefits such as emission reductions through improved riding, carbon sinks created
and, without quantification, adoption of social forestry and improvement of roadside
ponds#

6.8. Missions under the NAPCC

The National Mission for Green India acknowledgesthat climate change will affect and
alter the distribution, type and quality of natural resources and livelihoods of people.
The mission acknowledges the influence that the forestry sector has on environmental
amelioration through climate mitigation, food security, water security, biodiversity co-
servation and livelihood security of forest dependent communitiesit therefore intends
to achieve three overall objectives

A Enhanc carbon sinks in sustainably managed forests and other ecosystems;

A Enhanc the resilience and ability of vulnerable speciesind ecosystems to adapt to
the changing climate;

A Enable climate adaptation of forest cependant local communities.

With regard to the functioning of the mission, an Advisory Council chaired byloEFwill
provide guidancewhile a National Steering Committee will directmission activities. The
implementation period is ten years from 2010-11 to 2019-20 with a budget of INR
44,000 crore.Overalltargets of the missioninclude:

A Doubling of the afforestation area and eco-restoration in India in the nextten years,
taking the total area to be afforested or ecoestored to 20 million ha;

A IncreaseGHGremovals of India's forests to 6.35% of India's annual GHG emissions by
the 2020.
Several programmatic areas with independent budget allocations are outlined:

A Increase forest cover and density of 2 million ha of moderately dense forestfNR
3,000 crore);

1 Karnataka State Pollution Control Board (KSPCRB2011). Consultation held orMarch 8, 2011

2 public Works Department (PWD) (2011). Letterdated February 02, 2011

3 State Level Environmental Impact Asessment Authority (SLEIAA)Letter dated January 29, 2011
4 Karnataka State Highways Improvement Projed2011). Note on climate change April 20, 2011
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A 4 million ha of degraded foreststo be regenerated/afforested and sustainably ma-
aged(INR 12,000 crore);

A A total of 2 million ha of scrub/grasslandswill be restored and put under sustainable
multiple uses(INR 5000 crore);

A 0.1 million haof mangroves to be restored/establishedINR 500);
A Improving the conservation status of0.1 million ha of wetlands(NR 600 crore;

A 0.2 million ha of urban/peri-urban forest lands and institutional landswill be brought
under tree cover(INR 2,000 crore;

A 1.5 million ha of degraded agricultural and fallowlands will be brought under agro
forestry (INR 7500 crore);

A 0.10 million ha of corridor areas, critical to wildlife migration will be secured (INR
500 crore);

A Increasing the adoption of mproved fire wood stoves with greaterefficiency by about
10 million households.

6.9. Selected emerging intervention areas
Forestry and carbon sequestration
A To enhance carbon stock of forests, encroachments must be cleared and there should
be no tolerance towards encroachments;

A The Karnataka Preservation of Trees Act should be abolished and access to- bio
resources should be managed through Biodiversity Management Committees under
the Biological Diversity Act 2002read with Karnataka Forest Act;

A An dectronic database of forestand records and should be created, hosted by Kaan
taka State Data Centre. In this regard, the ForDIS project of Karnataka Forest Dépar
ment shouldbe seriously reviewed;

A Strategies for identifying marketlinked opportunities for development of robust ca-
bon sinks as well as increasing income for local communities should be developed

A To ensure the minimization of GHG emissiona standard code of operations should
be developed by and for KFDor activities such as planting, soil and water consep+
tion, use offertilizers and machinery;

A A plan should be developed for planting about 1.5 crore saplings including bitiesel
plants;

A An urban forestry plan should be developed along with city master plans
A Pursue obtaining carbon credits for forest conservatioprojects;

A Identification of important buffer areas, corridors and potential areas for afforesi-
tion by satellite and ground surveys

A Satellite based monitoring processes should continues and feedback needs to bé be
ter communicated to policy makers

A Prepare a plan for involvement of local communities throughparticipatory forest
management and developing agrdorestry models.

Biodiversity

A Establishment of a geographical indication regtsy for both plants and animals;

A Establishing germ plasm banks oforest genetic resources at three sites in the state
according to the agreecological regions. This should alsmclude fauna,;
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A Declaration of large tractsunder as mangrove sanctuaries;

A Special programmes should be developed and implemented for conservatiof sa-
cred groves,devarkadus kans kumki, hadi, baneand betta lands;

A Plantation models should be defined based on indigenous species suitable to local
climatic conditions;

A A comprehensive plan should be made for creating awareness of touristéthe rela-
tionship between tourism and biodiversity conservation.

Other conservation aspects

A Ecological rehabilitation of mined areas in Bellary, Chitradurga and Tumkur districts
to be completed n time bound manner;

A Create pantations around lakes andin watersheds to prevent soil erosion, evapa-
tion, siltation and water leaching to other areas

A Visibly demarcate notifi ed forest areas This would alsofacilitate the identification of
areas where buffers can be created

A Rehabilitation of displaced people from potected areas.
Research

A Climate change impact research studies with relevance to Karnataka should ben-
ducted, collated and analysed for developing adaptation and mitigatiomeasures;

A Establishing weather monitoring stations at least 100 distinct sitesn protected areas
and other important habitats of the state.
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+AOT AOAEABS O &ctods80 kilerdteedtereis thédistricts of Dakshina Kan-
nada (62 km of coastline), Udupi (98 km) and Uttara Kannada(160 km).! There are
three distinct agro-climatic zones ranging from coastal flatlands in the west with ung
lating hills and valleys in the middle and high hilin the east. There is a narrow strip of
coastal plains with varying width between thehills and the Araban Sea, the average
width being 50 to 80 km. The average height of the hinterland is 7@ 75 metres but in
someplaces it is as high as 150 me¢s. The abrupt rises at the eastern flanks form the
Western Ghats. The northern parts of the Ghatge of lower elevation (450-600 metres)
as compared tothe southern parts (900 to 1500 metres).2 The exploitation of natural
resources(fisheries, sand miningetc.) and industries (petrochemical, fertilizers etc.) has
put extreme pressures on the coast of the state.
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Figure 39: The three coastal districts of Karnataka

7.1. Socioeconomics of the coastal zone

Coastal Karnataka has eight maritime taluks: one in Dakshina Kannada distr{tdanga-

lore), two in Udupi district (Udupi and Kundapur) and five in Uttara Kannada district

(Bhatkal, Honnavar, Kumta, Ankola and Karwar)The coast has 22 urban agglomerations

and 1,044 villagess The AOAAG O AOAOACA pPi DOl ACEP®B37THAT OEOU
Dakshina Kannada, 29@n Udupi and 132in Uttara Kamada) 4

The area is predominantly agrarian involving about 60% of the workforce. More than

70% of cultivated land is under cereals with rice as the principle crop. Fishing is one of

the major sources of livelihood with about ondakh people directly engaged in it and -

other two lakh in associatedwork.5 In addition, industrial activities have also recorded a

1 Reddy, H.R.V. (2010Coastal issues and concerned: Challenges the Research Community AnnamalaiUniversity
2 EMPRI (2012).State of Environment Report Karnataka 2011

3 Business Ling(March 12, 2009

4 Census of IndiaCensusReport 2001

5 Business Ling(March 12, 2004
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rapid growth providing direct employment to nearly two lakh people! Similar to prob-
lems across the globe, the situation igo different in Karnatakaz industrialization, im-
proper land use, unsustainable economic activities and overexploitation of naturakr
sources have adversely affected the coastal environmeriffluents and emissions ds-
charged by large industries and poweplants, unregulated tourism and intensive aga-
culture have negatively affected the coastal environment. Decline in mangroves and
coastal wetlands have eroded its pollutanfiltering capacity.

Table 34: Projected population growth i n coastal cities of Karnataka 2

Population
Town Area km 2
2011 2016
Mangalore 415,272 676,788 132.82
Ullaa 49,862 84,864 11.00
Puttur 48,063 63,967 34.00
Udupi 113,039 170,180 65.08
Kundapura 28,595 43,049 15.00
Karwar 62,960 99,564 27.15
Ankola 14,306 26,362 7.42
Bhatkal 58,711 136,420 12.48
Dandeli 31,785 74,651 5.57
Sirsi 53,287 102,842 9.50
Total 875,880 1,478,687 320.02
Table 35: Land usein Karnataka (2001 -02)3
Land Use Dakshina Kannada Udupi Uttara Kannada
Geographicalarea (in thousand ha) 477,149,000 ha 356,446, 000 ha 1,024,679000 ha
A. Nonravailable for cultivation total 51.8% 42.0% 84.4%
Area under forest cover 26.9% 27.9% 79.5%
Land put to non-agriculture use 12.5% 10.8% 3.3%
Barren anduncultivable land 12.4% 3.3% 1.6%
B. Cultivable waste land total 17.8% 25.9% 3.0%
Uncultivable land 6.9% 9.3% 0.7%
Permanent pasture andgrazing land 4.1% 3.0% 1.9%
Land user trees and groves 6.8% 13.6% 0.4%
C. Fallow land total 2.5% 3.6% 1.9%
Current fallow land 1.4% 1.2% 0.9%
Other fallow land 1.1% 2.4% 1%
D. Gross cropped area total 34% 36.3% 11.6%
Net sown area 28% 28.5% 10.6%
Area sown more than once 6% 7.8% 1.0%

1 Reddy, H.R.V. (2010 oastal issues and concerned: Challenges fbe ResearchCommunity; Annamalai University

2 Karnataka Urban Infrastructure Development Corporation(KUIDFC), (2007). Karnataka Urban Development and
Coastal Environmental Management Project; Project document

3 Centre or Multi -Disciplinary Development Researctf2008). Natural Resource Accounting in &nataka: A study of
the land & forestry sector(excluding mining)
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Table 35 showsthe land use patternof the coastal districts of Karnataka. Uttara Kara-
da district has the highest percentage (84.4%) of uncultivable land followed by Dakshina
Kannada (51.8%). Out oftotal uncultivable land, around 27% is coveredby forest in
Udupi and Dakshina Kannada while Uttara Kannada district has land asich as79.5%
of land under forest. Approximately 28% land is cultivaéd in Udupi and Dakshina Ka-
nada while Uttara Kannadacultivates only 10.6% of land.

7.2. Coastal biodiversity

The state has a rich biodiversity supportinga number of ecological functions in the
coastalecocOUOOAT O ET Al OAET ¢ 1 EOCAT EETT A 1TBDPT 0001 EC
coastline has numerous river mouths, lagoons, bays, creeks, cliffs, sand dunes and long
beaches. The shelf off Karnataka has an average width of 80 kilometres and the depth of
the shelf break is between 90 and 120 meters. There are 26 estuaries with more than
70,000 ha water spread aea and 8000 ha of brackish water area, making the coastal
line of Karnataka very rich in marine, estuarine and riverine biodiversity The Western
Ghats, which run parallel to the coastlineare indeed an integral part of the coast. Fau
teen rivers which originate in here run westward and join the Arabian Sea. These rivers
carry silt and organic debris from the forested hinterland into the estuarine areas and
the coastal sea and contribute greatly to the productivity and diversity of the coastal
ecosystems The tides travel long distances, even 2B0 km interior, through many of
these rivers, making the saline aquatic habitat suitable for several marine and estuarine
organisms.Important estuaries include Netravati, Gurpur, Mulki, Hangarkatta, Gangolli,
Shaavathi, Aghanashini, Gangavali and KalinadiThe forests of the hinterlands, almost
20 to 30 km interior, were considered during the British period asihner coastal zoné? 8
The commercial exploitation of coastal resources is causing irreparable damage re-
generation of coastal vulnerable resources. These are subjected to severe threats due to
anthropogenic pressures in the coastal areas over the years. Many anthropogenic aetiv
ties have led to the loss of biodiversity. There are few islands of the coasich as St.

- A O Bar@four kilometres off Malpe.

Coastal areas areamong the most productive and important habitats of the biospherg
including estuaries, backwaters and coastal wetlandS.here are 14 coral species and 4
sponge species found in thisegion such asDendrophyllionsp. Turbinana sp, Goniastrea
pectinatu che. Small gaint clamgTridacna maxiong are protected under the Indian
Wildlife Protection Act. There are about 62 phytoplanktos and78 species of sea weeds
(sangassam ilicifoliun, two species of sea grass, 115 zooplankton such Asartia clausii,
Acrocalanus gibber, Euphausia diomedeae, Stylocheiron armatara found along the
Karnataka coasts apart from 234 species dflollusceout of which three are threatened
(Tridacna maxima, Larbis chiragraand placenta). 33 species of shrimps were first re-
orded on Karnataka coasts recently. 103 species of crablye species of starfish,two
species of sea urchmis, one species of sea cucumber have been observed along the coasts.
390 marine fish species,three sea turtle species four whale species andfour dolphin
species are commonly seen along the coasts.

1 Karnataka Biodiversity Board(2007). Biodiversity conservation and management in coastal districts of Karnataka
2 Department of Forest, Ecology &nvironment (2004). State of Environment Report Karnataka 2003

3 Karnataka Biodiversity Board(2007). Biodiversity conservation and management in coastal districts of Karnataka
4 Karnataka Biodiversity Board(2010). Biodiversity of Karnataka: At a Glance
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7.3. Fisheries
The EEOEAOEAO OAAOI O Ai 1 OOEAOOAO m8xpbp 1T £ COT 00
economy at current prices. The share dfsheries within agriculture sector and in the b-
tal is on an increasing trend. Thus fisheries are one of the thrust are& the develo-
ment of the state. The coast has 27,000 Kmof continental shelf area, rich in pelagic fis-
AOU OAOT OOA Al of DEldsive@ddomid @0 omprises of 87,000 kr
of coastal waters and open sea with more than 300 varieties of marine fishes. Its-r
source potential is estimated at annual fish harvest of 4.25 lakh metric tonser year of
which 2.25 lakh tonsare from inshore areas up to a depth of 70 m anthe remaining 2.0
lakh tons from the off shore/deep sea zone. There are 29 fidanding centres including
five minor fishing harbours along the Karnataka coadalso refer to section4.5) 1

Marine fish production from Karnatakad Goast has witnessed considerable variation.
During the lastten years the lowest production of 1.28 lakh metric tons was recordeth
2001-02. In 2009-10 it was 2.49 lakh metric tons and 57,359 metric tons of marine
products worth INR 391 crore were exported from the stat&

Table 36: Fish production coastal Karnataka 3

Year Marine quantity (Mt /a) Inland quantity (Mt/a)  Total quantity (Mt /a)
1997-98 189,859 120,542 310401
1998-99 160,627 118,419 279,046
1999-00 165,653 126,646 292,299
2000-01 177,907 127,468 305,375
2001-02 128,416 121,196 249,612
2002-03 180,161 86,262 266,423
2003-04 187,003 70,036 257,039
2004-05 171,227 80,470 251,698
2005-06 176,974 120,599 297,573
2006-07 168,545 123,919 292,464
2007-08 175,566 122,124 297,690
2008-09 218,137 143,717 361,854

7.4. Environmental issues
7.4.1. Coastal erosion and sea level rise

Increasing reports ofcoastal erosion in the last two decades raised doubbn whether
erosion is a recent phenomenon. Dynamic changes have occurred in this fragile boand
ry between the land and the sea ever since the boundary was formed, but the changes
have received public atention only now because of their increased importance and ee
nomic impact. It is also possible that increased human interference may have upset the
delicate equilibrium established by nature. The primary causes of coastal erosion in any
given region are @nerally wave action,the interception of littoral drift, sea level and
river mouth changes and sand miningd.

1 Department of Fisheries(2010). Draft Fisheries Policyof Karnataka
2 Department of Fisheries (2010). General statistics and fish production
3 Department of Fisheries (2010). General statistics and fish production

4 Dattatri, J. (2007). Coastal Erosioan Protection Along Karnataka CoasiCentre for Environmental Law, Education
Research and Advocacy (CEERAYational Law School of India University
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About 30% of the areaof the coastal zone is subjected to moderate soil erosion and 16%
of the area to severe soil erosion. The annual rates sbil erosion vary from 515 tons
per hectare (t/ha) to 15-40 t/ha in moderate to severe soil erosion areasThe problem

is relatively more severe in Dakshina Kannada and Udupi coasts. The erosion becomes
severe due to the synchronization of high flooslin river s with strong wave activity dur-

ing the southwest monsoon. The most affected locations are Kundapur Kodi, Hgn
arkatta and Bengre. Erosionand bank collapse in the tidal reaches of rivers is alsces
vere and extends at least to about 12 km. This hassalbeen noticed inthe Haladiriver,
Sitanadi near Mabukal and Ullal of Netravathi riverbanR.In another study coastal eo-
sion and submergence of land have been reported at Ankola, Bhatkal, Malpe, Mulur,
Mangalore, Honnavar, Maravante and Gokarn in Karrakta. About 60 km of beach (19%
of the total length of shoreline) is affected by erosion. The problem is more severe in
Dakshina Kannada and Udupi coasts where about 28% of the stretch is critical. In Uttara
Kannada region about 8% of the coast is subjected severe erosions: 4 In 2004 MoEF
reported that mouths of the small coastal rivers and backwaters at many places agg-
periencing erosion. Around 41% area of coastline is eroded which includes 6% highly
eroded area. Dynamic and migrairy shoaling atseweral locations along the coastline
makes it prone to destruction and vulnerable to climate related risks.

Sealevel rise projections along the Indian coastlineadhere to the projections of IPCC
(2007). There are four major factors related to this Thermal expansion of the oceans,
melting of the mountain glaciers and small ice caps, melting of the Greenland ice sheet
and the rapid breakdown of the edge of the Antarctic ice sheet are possible factors for
the global sea level risé.Descriptive statigics of the mean sea levedre listed in Table
37. In a study on Udupi coast (95 km) erosion was found to be 0.6 Riyear between
2000 and 2006 and around 46 km is ctically eroded. If sea levels rise, 59% dfhore of

95 km would be at very high risk, 7% at high, 4%t moderate and 30% low risk. An m-
undation analysis of Udupi coast shows that 42.km2 and 372 kn? of the land area will

be submerged by flooding at 1 mrad 10 m inundation levels respectivel\é

Table 37: Trend and projection of sea levels at Mangalore 7

Trends in mm/a Standard Projection by 2100
Minimum  Maximum  Mean Observed deviation in mm/100a
Prior 1980 6,963 7,018 24 6,919 27.5 Before 1978 -149
After 1980 7,072 7,141 20 7,028 32.1 After 1978 256

Dependable pojections of the impact of climate change or sea level rise on food proctu
tion or biodiversity loss along west coast particularly Karnataka coast are still ian in-

fancy stage. However, someiraulations on possible impacts on prominent crops in
coastal districts of Indiawere carried out by MoEF & INCCA (2010under a SRES A1B

1 Reddy, H.R.V. (2010 Coastal issues and concerned: Challenges tbe Research Community Annamalai Uniersity
2 Reddy, H.R.V. (2010 oastal issues and concerned: Challenges fbe Research Community Annamalai University
3Das,C.K.L. (2006)Coastal ErosionManagement: Recent InitiativesNational Institute of Disaster Maragement

4 Department of Fores, Ecology & Environment (2004) State of Environment Report Karnataka 2003

5 1PCC(2007). 4th Assessment ReportThe Physical Science Basis

6 Dwarakish, G.Set al (2009). Coastal vulnerability assessment of the future sea level rise in Udupi coastal zone of
Karnataka state, west coast of IndidDcean and Coastal management, 52 (9): 467 to 478

7 Dwijendra, ND. and Vinod Kumar S. (2005Analysis of sea level risand its impact on coastal wetlands of India
Proceedings of the 14th Biennial Coastal Zone Conference New Orleans
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scenariofor the 2030s.! Climate change is projected to affect the yields of irrigated rice
in some parts of west coast districts. Irrigated rice yields are projected to marginallyi
crease (<5%) Rain-fed rice on the other handmay reduce by up to 20% in west coast
district s. Yields of coconut are projected to increasen the west coast of India up to 30%
provided the current levels of water will remain available in future as well. This may be
due to lower current temperatures alongthe west coast.

The impact of sea level rise 0 coastal wetlands of Karnataka was studied i2005. The

results confirm that there is direct relationship between sea level rise and coastal we
land loss. The study projected that, if the current sea level rise since 1978 contirsfer

the next 100 years461 km? of coastal wetlands could be inundated (refefable 38).2

Table 38: Projected loss of coastal wetland sin different scenario s3

. Present trend
Scenario 1 2 3 4 5 after 100 years
Sea level rise by 10 cm 20 cm 30 cm 40 cm 50 cm 25.6 cm
Wetlands lost 180 km?2 360 km?2 540 km?2 720 km2 900 km?2 460.8 kne

7.4.2. Coastal pollution

Fish and fish oil industriesat present discharging effluentsdirectly into the sea or bag-
waters. The lid waste dumping yard of Mangalore has an area of 28.3 hectares, which
is poorly managed. It is estimated that about 300 tons per day solid waste is generated
in Mangalore of which 200t/d are collected and landifiled. At Udupi, the solid waste
generation is of the order of &/d of which 5t/d are disposed at unsecured landfik with

an area of6 acres* The near shore and estuarine waters are subjected to pollution due
to several reasons such as inadequate samity measures in adjacent areas, port activ
ties, effluent discharge from industries, dumping of fish wastes etdJarine pollution
here generally extends ugo 5 km and rarely upto 10 kilometres from the shore>

To sum up, in thecoastal region the majorthreat has been littering of the region with
biomedical waste, solid waste andhe inflow of sewage in urban areaand plasticpaired
with industrial effluents. Large scale awareness and people participation and penalising
violators will help improve the environment. An immediate necessity is the elimination
of plastic from the towns.

7.4.3. Salinity

A grave problem of coastal regiosis saline water intrusion and the subsequent destro-
tion of large spans of standing agriculture and horticulture crops. The problens more
DOT 11T O1 AA As edstl coajt larl HeBsdso on the western coast which Karnataka
shares. The problem may remain within safe limits here too provided that groundwater
extraction in coastal aquiers does not exacerbate.

1 MoEF and INCCA (2010 limate Change and India: A Assessment

2 Dwijendra, ND. and Vinod Kumar S. (2005Analysis of sea level rise and its impact on coastal wetlands of India
Proceedings of the 14th Biennial Coastal Zone Conference New Orleans

3 Dwijendra, N.D. and Vinod Kumar S. (2005Analysis of sea level rise and its impact on coastal wetlands of ladi
Proceedings of the 14th Biennial Coastal Zone Conference New Orleans

4 Department of Forest, Ecology & Environment (2004)State of Environment Report Karnataka 2003
5Reddy, H.R.V. (2010Coastal issues and concerned: Challenges fbe ResearchCommunity, Annamalai University
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Nevertheless, instances ofaline water intrusion have been recorded on the coast due to
sea erosion and tidal influx in the estuaryCoastal alluvial aquifers are highly permeable
and are in hydraulic continuity with sea/estuarine water. Therefore, indiscriminate
drawings from wells would facilitate the intrusion of saline water. The high level of
groundwater exploitation, levelling of sand for agriculture or constructiors in the
coastal zone accentuate the problerhThe intrusion of saline water into groundwater
aquifers and the irgression of seawater to rivers/estuaries are adversely affecting the
availability of potable water, especiallyin the dry season. On the riverbank, the main
reason for tidal water intrusion is the poor quality of bund constructions causing
breaches. To adtess this problem, Government of Karnataka initiatedhe construction
of sea walk to prevent saltwater entry into the paddy fields. However, the poor quality
of the construction destroyed the wall in part and the problem persists.

Table 39: Projected groundwater exploitation in coastal cities of Karnataka 3

Place Level of exploitation (%) Area cat-
1998 2002 2007 2012 egory

Karwar 16 22.6 37 52 white
Kumata 54 60 75 90 dark
Honnavar 45 51 66 81 gray
Bhatakal 52 58 73 89 dark
Ankola 16 22 37 52 white
Kundapur 33 41 60 79 gray
Udupi 45 53 72 90 dark
Mangalore 45 53 66 80 grey

7.4.4. Unsustainable fishing

Commercially important fishes in the sea around Karnataka are soil sardine, mackerel,
catfishes, penaeid prawns, sharks, sedishes, anchoivies, clupiods, squill and squids.
Karnataka has a shelf area of 27,000 Khof which 8,000 km?2 have awater depth up to
50 m and which are extensively exploited for marine fisting. The state contributes about
10% of the total marine fish larding in the country. There has been substantial increase
in the use of trawlers in recent years. In 200405, altogether about 5500 trawl nets and
425 purse-seine nets have been used. On an average, abou¥8af the total catch is ha-
vested using pursseine (27%) and trawl nets (55%).4.> The purseseine net method ta-
gets an identified shoal andhe sea bottom is subsequentlyscooped. Selective scooping
exerted tremendous pressurs on benthic organisms and their survival as these are
thrown overboard and are discarded.One study was estimated that the peak catch over
the last 20 years from the state was 0.22 million tons in the year 19987 againstan es-
timated maximum sustainable yield of 0.15 million tonslt is no surprise therefore that
the per-unit effort and return on investment are decliring in Karnatakad farine fishery
sectorb

1 EMPRI (2012).State of Environment Report Karnataka 2011

2 Department of Forest, Ecology & Environment (2004 State of Environment Report Karnataka 2003

3 Department of Forest, Ecology & Environment (2004 )State ofEnvironment Report Karnataka 2003

4 Reddy, H.R/. (2010).Coastal issues and concerned: Challenges fbe Research Community, AnnamalaJniversity
5 Department of Forest, Ecology & Environment (2004)State of Environment Report Karnataka 2003

6 Department of Forest, Ecology & Environment (2004)State of Environment Report Karnataka 2003
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7.4.5. Encroachment

Notable encroachmens are observed in the Mangalore Port, BelekerPort, Naval Base,
Murdeshwar and other places In addition, dredging in the harbour regios lead to
dumping of dredging material on reclaimed land. Encroachments and dredging have
been causing erosion at several places that require scientific confirmatioAn exampleis
the construction of breakwaters in Baithkol, Karwar andthe Binga naval area Similarly
for construction of jetties and wharfs encroachments are made into the seacrossthe
entire coastal region?

7.5. Actions, policies and institutional preparedness

The coastal ecosystems are highly disturbed and very much threatened, encountering
problemssuch aspollution, siltation, erosion, flooding, saltwater intrusion, storm surges
due to ever expanding human settlements. Under the Environment (Protection) Act,
1986, the Coastal Regulation Zone Notification was issued in 199Inder it coastal ae-

as were classified into four categorie$CRZ Ito IV). Ecologically sensitive areas and a-

as of extraordinary natural beauty are included under CRZ | where no activity is allowed.
Coastal stretches of urban and developed areas are categorized under CRZAreas
which do not come under CRZ | and Il are included in CRZ Ill where no construction is
permitted up to 200 m from the high tide line. The Lakshadweep, Andaman and Nicobar
Islands and small islands are categorized in CRZ IV.

In all CRZ notificatons, environmental impact assessment EIA) has been made mana-

tory before notification of any CRZ. Karnataka State Coastal Zone Management Authority
DPOAPAOAA OEA OOAOAGO AEAEOOO #1 AOOAT :1TA -ATA
in 1996.2 Areas to beregulated were identified using maps and satellite imagery. The
precision of the definition of demarcations however proved insufficient. Mapping with

better accuracywas then entrusted to National Hydrographic Office, Dehradud Karna-

taka State Coastal Magement Authority established a regional office in each of Kaa
OAEAGO OEOAA Al AOOAIcondifutdb ¢ bidtedvastaEizoné Mex AA AU
agement Committees in 2002. Thesmay be re-constituted now, including represent-

tives of localfishing communities, implying that the committees hd fallen defunct. In its

March 2011 meeting Karnataka State Coastal Management Authority defined a range of

actions to be takert These action points are indicative of clarity on priorities and stip-

late both timeframes and agencies responsibleTheyinclude:

A Curbing unauthorised disposal of untreated effluent from industries and settlements
(target April 2013), industrial waste, construction debris and fly ash (April 2012);

A Enforcing the prohibition on mining of sandand rock (March 2011);

A Enforcing a prohibition on ports and harbours in highly eroded areas to be identified:;

A Preparation of comprehensive plan for permitting dwelling of traditional coastal
communities between 106200 m in CRZ Ill in consulition with traditional coastal
communities and incorporating measures for disaster management;

A Preparation of a revised Coastal Zone Management Plan under development of requ
site maps (April 2013) and obtaining MoEF approval (October 2013);

1 EMPRI (2012).State of Environment Report Karnataka 2011
2 Department of Forest, Ecology & Environment (2004)State of Environment Report Karnataka 2003
3 Department of Ecology& Environment. http://parisara.kar.nic.in/czm.html accessed~ebruary 21, 2012

4 Karnataka State Coastal Zone Management Authori2011). Proceedings of the meeting, March 14, 2011
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A Advising MoEFon the need to amend the notification by including permissibility of
certain facilities to safeguard livelihood.

The Department of Minor Irrigation createdan unspecified length of seawalls, inviting at
one point criticism on account of improper slopes ad formations during an inspection

in Dakshin Kannada in 2003.Responsibilities were subsequently transferred to the B-
partment of Ports & Inland Water Transport (under PWD) who has been engaged in the
creation of seawalls since 1979.Between 2006 and 20@ department constructed sea-
walls of 111 km length with a budget of INR 118 crore® During the same period PWD
proposed an INR 140 core master plan for permanent sea erosion work to the Central
Water Commission. Between 2008 and 2010 also the Western Ghaask Force joined
EAT A0 AU 1 AOT AEEI ¢ A DOIEAAO A O AiI 1 OO0OOAO
through vegetation barriers grown beyond the high tide line in Honnavara, Kundapura
and Mangalore Forest Divisions.

7.6. Missions under the NAPCC

Though the NAPCC does noprovide a mission on coastal zone management, coastal
zone issuesare covered under three missions The National Water Mission, the National
Missionfor Green India andthe National Mission on Strategic Knowledge.

The National Water Mission focuses on conservation of wateand equitable distribu-
tion. Key areas under this mission are develapent of a wetland inventory, water purifi-
cation technologies andmapping of catchments and surveyf land use patterns with
emphasis on conservation of magroves. The recommended strategy is thestablish-
ment of a network for collection of additional necessary data. Data needed includeg-h
dro-meteorological and hydrological data, particularly from coastal regions, coastal and
estuarine watersas well assalinity and tidal water levels and changing discharges inse
tuarine areas. Likewise recommended are the strengthening of the groundwater men
toring network through observation wells and sanctuary wells for coastal aquifer na
agement data collection on tidal hydraulics, development ofa water resources infa-
mation system and research on impact of climate change on water resources including
tidal embankmentsand sea leves. The missionemphasises theneed to establisha regu-
latory regime to ensure prudent use d wetlands, environmental appraisal of develg-
mental projects on wetlands and strengthening of links with afforestation and wetland
conservation programmes. It lays stress on meeing water requirements of coastal cities
through appropriate technologies such as low temperature desalinationf ocean water.
The budget for addressing issues related to impact aflimate change on water resources
works in the 11t Plan periodis INR28,651 crore.

The National Mission for Green India aims at addressing climate change by enhancing
carbon sinks in sustainably managed forests and other ecosystems, enhancing the resil
ence and ability of vulnerable speciesand ecosystems to adapt to the changinglimate,
and enabling the adaptation of forest dependant communities in the face of climatic
changes Some ofits objectives are closely related to coastal resourcesmangroves, wet-
lands and their protection. The strategyincludes the planting of mangroves in places
from where their disappearance was noted.Coastal wetlands will receive protection

1 Coastal Protection & Development Advisory Committeg2005). Minutes of the 8" meeting, June 17, 2005

2 Department of Forest, Ecology & Environment (2004 Gtate of Environment Report Karnataka 2003

3 Public Works Department(PWD), 2007, 2008 and 2009. Management Information System, 2007, 2008 and 2009
4 Western Ghats Task Forc€010). Major Achievements
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from encroachments, change of land use, infrastructure development, pollution, growth
of invasive species and ovefishing. The missionbudget for restoring mangroves and
wetlands areINR500 and 600 crore respectivelyfor the 10-year period.

A limiting constraint at presentis the inadequacy of knowledge on the impacts of d+
mate change.The National Mission on Strategic Knowledge seeks to address this
constraint by establishing research networks and encouragingresearch on socie
economic impacts of climate change including impact on health, demography, migration
patterns and livelihoods of coastal communities.

7.7. Selected emerging intervendn areas
Biodiversity

A Beach protection through bieshielding: The construction of seawalls to end erosion
and breakwaters can have adverse consequences. Seawalls and breakwaters should
be restricted to areas where they are extremely necessary. Since a libgalbeach is
the best protection for the coast, beach nourishment, strand vegetation along witle-s
lected technological interventions should be promoted;

A Baselineknowledge onflora and fauna: Beaches should be evaluated and appropriate
restoration and congervation plans to be implementedwhere needed.Beach beautif-
cation programmes through restoration of natural vegetation can also enhance their
tourism potential and benefit the local communities;

A Special protection for turtle breeding areasMany of the eaches which marine tu-
tles visit to lay eggs should be given special protection and preferably be brought-u
der co-management programmes

A Beach management to strengthen local economy:Planting of speciessuitable for
beacheswith medicinal, food and othervalue to be promoted and brought under ce
management with localcommunities;

A Nursery of beach plant speciesDistrict-wise plant nurseries may be opened up for
propagation of key psammophytic plant species, both local and selected introduced
ones, after poper evaluation of their economic and ecologic values

A Best practices Promoting best practices for conservation and sustainable utilisation
of coastal resources.

Policy and institutional arrangements

A Strengtheningthe delivery and preparedness indisaster prone coastal areasnclud-
ing flood management;

A Construction of seawallsand breakwaters should be subjected to comprehensivere
vironmental impact assessment.

Research interventions

A Flood mapping, flood forecasting, downscaled climate change projgéns using im-
proved grid resolution modelling;

A Longterm study on the response of coastal ecosysterand biodiversity to climate
change;

A Assessment of erosion prone areas with the help digital elevation models;

A Assessment of risk due to change in preipitation, temperature, humidity etc. on
coastal functiors and services.
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Other interventions

A Beaches to be zero waste areaSteps should be taken to promote beaches as zero
waste areas through awareness programmes, village and town level solid waste ma
agement programmes, providing sanitation facilities all along the coast and periodic
cleaning of beaches;

Promoting community education and environmental action plan centrg
Setting upanintegrated coastal zone management training centre;

Developing a technelegal regime for constructionof disaster resilient housing and
infrastructure in the coastal districts;

Strengthening exiting coastal protection methods in the state.

> > >

>\

99



KARNATAKSTATEACTIONPLAN ONQLIMATECHANGH 1°TASSESSENT

100



KARNATAK/STATEACTIONPLAN ONQLIMATECHANGH 15TASSESSENT

8. 9b9wD,

8.1. Introduction

Amid rising energy prices, energysecurity is a key issue for India. The national energy
scenario is undergoing a transformation with severely stressed energy supplies in eel
tion to the increaseof energy demand. Further, with scientific evidence clearly correta
ing the use of fossil fued to climate change, energy plays a pivotal role greenhouse gas
(GHG) emissionmitigation through the National and State Action Plan on Climate
Change(NAPCC)

Karnataka is the ninth most populous state of India, with decadal population growth
rate of 17.5% per decade. Its Gross State Domestic Product (GSDP) is growing at a 7.0%
compounded annual growth ratet The structure of GSDRprovides references to the en-
ergy demand of a state Srvices led growth tends to lead to lower energy intensity
growth as compared to a manufacturing sector led growth. For Karnataka, the share of
the services and manufacturing secta are increasingwhile that of agriculture is declin-
ing, leading to lower energy intensity growth. However, the absolute demand for energy
in the state will continue to increase as evident from the increase in GSDP to over 57%
from services sector, with an annual growth rate of over 8.4%. Also equally perceptible
is the growth in manufacturing sector with an annual growth rate of 9.5%.Karnataka
faces various challenges with supply constraints coupled with generation of energy
through clean sources.

8.2. Energy sources

Coal continues to be a dominant source of primary energy for Karnatakt meets52%

of the primary energy requirement. The state taks advantage of itgorts which facili-
tate the import of coal. Petroleum products also form a major share of energy sources at
38%. This implies a prominence of fossil fuels in its energy mix of Karnataka, lead to
high GHG emissions. However, Karnataka is alpoovided with significant yet not abun-
dant hydro resources. In2009-10, hydro resources generated more than 12 billion kwWh
of electricity. This accounts for 29% of the total electricity supply in Karnatakand 47%

of the production of Karnataka PoweiCorporation Limited (KPCL) theonly state owned
power companys3

Biomass such adirewood, agricultur al residues, animal wastesand other forest produce
are alsoimportant sources of energy for the state espedally in rural areas Among e-

T AxAAT AOGh xET A AT AOCU AAEEiAs@lifedgederatDiodagd@ p x P

ty. Natural gas is not at the moment a significant source of energy farnataka but gas
power projects are on the anvil. Gasification of bimass for electricity generation has
been demonstrated and is awaitingdevelopment ofits potential of about 5,000 MW in
the state?

1 Department of Planning, Programme Monitoring and Statistic€011). Economic Survey 201611

2EMPRI (2012).State of Environment Report Karnataka 201

3EMPRI (2012).State of Environment Report Karnataka 2011

4 Biomass Energy for Rural India (2012). Comments on the draft Karnataka SAPCC dated September 20, 2011
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8.3. Power generation

Hydro, thermal and wind power account for the majority of electricity generationcapac-
ity. The total installedgeneration capacity in Karnataka s 9,702 MW(refer Table 40) as
on November 201Q! This does not including central government power plants (apmx.
195 MW and captive power generation (approx. 1,000 MW), (reféfable 43).

Table 40q, + AOT AOAEAS O C Ain MD@xO Ecéntral deAdBafing Eafedity) in 2009 -102

Hydro Thermal Wind Co-geqeranon Diesel Solar Total
and biomass
State-owned (KPCL) 3,637 2,220 5 0 108 6 5,976
Privately owned 609 709 1,634 774 0 0 3,726
Total in MW 4,246 2,929 1,639 774 108 6 9,702
5,976
30%
<@ “ Hydro
v “ Thermal
i State capacity in MW 17%
. o Wind
! Private capacity in MW
3726 . g% _-0.06% * Solar
\1% Diesel
Co-generation and
biomass
Figure 40: Karnataka power generation Figure 41: Karnataka power generation
capacity by ownership in Nov. 2010 3 capacity by type in Nov. 2010 4

Between2001 to 2010,50.8%o0f+ 0 # , 6 O AT Avasyener&éulyfhertdal power
plants. Of nonthermal sources, hydro electricity constituted about 2% in the energy
mix + 0 # ,in62A10. However, the generation of hydropower has declad by 18% be-
tween 2007 and 2009(refer Table 41). The primary reason for this declineare changes
in rainfall. This situation could worsen with changes in precipitation, leading toa pro-
nouncednon-uniform water availability.

s~ 2 oA N

er, its contribution to electricity generation is only a third of that. Using estimates of
BCCIK (2011) at Table 43, the actual contribution is estimated to be in the order of 5

6%. This major difference arises from the fact that, unlike conventional power plants,
wind mills cannot be operated at their raed capacity for most of theime asactual wind

speedsare much lower than thedesignwind speedsthat determine the rating. Thisdis-

crepancy between generation capacity and low actual generatias generally referred to
A Gow®lant load factorss

1 Department of Planning, Programme Monitoring and Statistics (2011). Economic SurveyKdrnataka 201011
2 Department of Planning, Programme Monitoring and Statistics (2011). Economic Survey of Karnataka 261D

3 Department of Planning, Programme Monitoring and Statistics (2011). Economic Survey 201Q
4 Department of Planning, Programme Mnitoring and Statistics (2011). Economic Survey 20101
5 EMPRI (2012).State of Environment Report Karnataka 2011
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Table 41: Electricity supply by source in 2009 -101

Source Type Units in million kWh/a Share
State (KPCL Hydro 12,249

Thermal 13,263

Diesel 492 26,020 47.1%

Wind 13

Solar 3
Private (including thermal, diesel, wind) 5,546 13.0%
Central 10,974 25.8%
Other states 35 0.1%
Total in million kwh/a 42,575 100%

Table 42: Energy consumption in Karnataka for 2010 2

Energy content % excluding % including

AU CoTEET) (GJ) biomass biomass
_ Coal (electricity) 11,742,073 Mt/a 206,341,097 22.5% 11.8%
§ Coal (nonelectricity) 15,281,704 Mt/a 268,542,336 29.3% 15.3%
Total 474,883,434 51.7% 27.1%
Motor gasoline 859,700 Mt/a 38,513,700 4.2% 2.2%
Diesel 3,438,420 Mt/a 148,997,054 16.2% 8.5%
= Kerosene 468,110 Mt/a 20,480,749 2.2% 1.2%
§ Naphtha 209,120 Mt/a 9,412,073 1.0% 0.5%
§ LPG 885,020 Mt/a 41,871,181 4.6% 2.4%
3 Light Diesel QOll 13,412 Mt/a 581,198 0.1% 0.0%
% Furnace oil/LSHS 734,720 Mt/a 29,530,586 3.2% 1.7%
g Bitumen 301,693 Mt/a 12,125,931 1.3% 0.7%
% Lubes 49,421 Mt/a 1,986,375 0.2% 0.1%
&3:) Aviation turbine fuel (ATF) 364,000 Mt/a 16,306,837 1.8% 0.9%
Crude processingdss - 34,177,500 3.7% 2.0%
Total 353,983,184 38.6% 20.2%
Electricity other than coal thermal 24,781 mn kWh 89,212,176 9.7% 5.1%
Biomass 833,341 mn MJ 833,341,401 47.6%
Total excluding biomass 918,078,794 100% 52.4%
including biomass 1,751,420,195 100%

Transmission anddistribution (T&D) losses remain significant in the statealbeit a con-
siderablereduction from 38% to 22% was achievedbetween 1999-2000 and 2009-10. It

is expectedthat losseswill be reducedto less than 21% in 2010/113 The government

has also taken the iitiative to implement thecAT OOAT CT OAOT T AT 080 02AC
erated Power Developmentand ReformProgramme (R-APDRP) with the aim to reduce
aggregatetechnical andcommercial losses (AT&C) to 15% in five years.

1 pepartment of Planning, Programme Monitoring and Statistics (2011). Economic Survey 2610

2EMPRI (2012).State of Environment Reportarnataka 2011

3 Department of Planning, Programme Monitoring and Statistic®010, 2011). Economic Survey 200910; 2010-11
4 EMPRI (2012) State of Environment Report Karnataka 2011
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Table 43: Current and projected installed capacity and power generation !

2010 2020 business-as-usual scenario

Power generation technology Installed Net generation Installed Net generation
capacity (MW) (billion kWh) capacity (MW) (billion kwWh)

Coalsub-critical 3,903 23.59 12,600 81.24
Coalsupercritical - - 400 2.58
Gal 220 0.84 440 1.87
Diesel 333 1.28 460 1.96
Nuclear (PHWR) 195 0.62 880 5.55
Hydro +small hydro 3,763 11.44 4,200 12.77
Wind 1,448 2.49 2,000 3.43
Biomass +cogeneration 623 2.03 800 2.61
Solar 10 0.02 100 0.16
Captivegeneration 1,000 2.01 - -
Total (utility + non -utility) 11,495 44 21,880 112

Capacity additions

KPCL is preparingnstallation of further 7,814 MW of generation capacity irkKarnataka,
39% of which are already under constructior? Generation capacity would rise to 151%
once all projects currently under construction are commissionednd 231% when pro-
jects under preparation are completed as well (refer torable 44). Theseare estimated
to generate around 61 billion kWh per annum as compared te 0 # 2@ bdlion kWh/a
generated in 200910. This would take electricity generation of KPCL to anverall 87
billion kWh/a vis -a-vis a demand projection of 80 billion kWh/a in 201617.

+0#,80 OPAIT I EI PI xAO DPOI EAAGO

Table 444,

Power generation projects

Gas Thermal

Hydro

Wind

Solar

Total

For comparison:Present capacity

5,976

Under construction
Bellary Thermal Power Station: 2 + 3
Nagjhari powerhouse: Upgradation
Solar power plants: 3
Yeramarus Thermal Power Station
Edlapur Thermal Power Station

600

1,600
800

30

3,039

Under preparation
Tadadi Combined Cycle Power Plant
Bidadi Combined Cycle Power Plant
Wind energy projects
Gundia Hydel Scheme
Shivanasamudra seasonal scheme
Ghataprabha project
Munirabad Hydel Power Station

2,100
1,400

400
345
20
10

500

4,775

Total upcoming in MW

3,500 3,000

1BCCIK (2011). Karnataka Climate Change Action Plafrinal Report

2 This plant is reported to have been de

commissioned in 2010.

805

500

9

7,814

3 Department of Planning, Programme Monitoring and Statistic®011). Economic Survey of Karnataka 20101
4 Department of Planning, Programme Monitoring and Statistic€011). Economic Survey oKarnataka 2010-11
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Upcoming power projects are significant in two respects. Firstly, the scale of capacity
additions is extremely significant. Secondly3,500 MW of gasbased power generationz
45% of the total additionsz constitutes a historical shiftin terms of energy sources for
Karnataka This shift is enabled by 8993 km-CNG pipeline from Maharashtraexpected
to commence operation in 2014. On thanvil are two combined cycle gashased power
plants at Tadadi and Bidadirespectively. Land hasalready been allotted for the 2,100
MW plant at Tadadiand statutory clearances are being obtained. A draft gas purchase
agreementfor the 1,400 MWplant at Bidadi is under review?

The fact that gasbased power generation accounts for the greatest single technology in
upcoming power generation capacity is a welcome miterm solution. It permits rapid
capacity expansion at lower C®emissions while the gradual saling up of renewables
can bepromoted. By comparison, coal has larger carbon emissions per unit of electricity
apart from the inherent problem with fly ash disposal; hydropower cannot be expanded
at scale and nuclear power would need decades until commeement while leavening
radioactive waste for future generations to deal with. Gas power costs less and is less
CQ intensive than coal or oitbased power generation.

8.4. Energy consumption

There are four prime consumers in Karnatakalrrigation pump sets, domestic lighting
and appliancesindustries and commercial lighting. These four accounted for about 87%
of the total power consumption in the state in 200910.3 Data in Table 45 below is indic-
ative of increasing power consumption in the state.

Table 45: Power consumption in Karnataka 4

2008-09 2009-10

Consumer groups Consumption in Consumption in Average rate

million kWh/a million kWh/a paise/kWh >
1. Industries (other than IT) 5,693 17.78% 5,932 17.61% 495
2. Irrigation pump sets 11,217 35.03% 11,772 34.94% 102
3. Domestic lightingand appliances 6,710 20.96% 7,360 21.84% 343
4. IT industries and water works 1519 4.75% 2,366 7.02% 412
5. Publicwater works and sewage 1,779 5.56% 1,044 3.10% 354
6. Commercial lighting 4010 12.52% 4,350 12.91% 644
7. Public lighting 493 1.54% 690 2.05% 311
8. Others 599 1.87% 177 0.52% 1,013
Total 32,020 100% 33,690 100% 333

The consumption of mineral oil products has been increasingapidly in the state Figure
42 shows consumptiontrends over the past seven years, reflecting a substantiah-
crease inparticularly aviation turbine fuel (ATF), diesel andpetrol. The increases seen
here are a proxy for the rising transpotation requirements of the state

1 MOEF(2011). Letter to GAIL on CRZ clearance dated April 23, 2011

2 Department of Planning, Programme Monitoring and Statistics (2011). Draft Annual Plan 2012

3 Department of Planning, Programme Monitoring and Statistic®010, 2011). Economic Survey 200910; 2010-11
4 Department of Planning, Programme Monitoring and Statistic®010, 2011). Economic Survey 200910; 2010-11
5 Estimate basedbn the revenue realised
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Figure 42: Trends of fossil fuel consumption in Karnataka 1

8.4.1. Industries

The industrial sector is energy intensive and one of the largest consumers of energy in
the state. Cement, irorand steel, aluminium and paper areamong themost energy in-
tensive industries. Karnataka ranks seventh in the production of cementithe country
with an annual production of 12.1 million tons emiting 7.6 million tons of CQ annually.
Karnataka is also the third largest steel producer in India with an annual production of
pn8x [(EITEIT Oi1T08 4EAOCA Oxi1 EIT AOOOOEAO
(CQG-equivalent) and for 90% of the emissions from industrial secta? GHGemissions
from the industrial sector are projected to increase from 18 million tonsin 2008-093 (al-

so refer section3.5) to 54 million tons in 2020-21.

Probably more than 90% of industries in Karnatakaare small-scale This poses a consi-
erable challenge for enhancingnergy efficiency. However, there ifiope that energy &
ficiency will make inroads, especiallyin view of the Perform Achieve and Trade (PAT)
schemeunder the National Mission on Enhanced Energy Efficiendpat is based onmar-
ket based mechanism but not yet operational in Karnataka. This mechanism allows
trade of energy efficiency certificates in the market.

8.4.2. Transportation

Karnataka has a weldeveloped transport systemwhich consequently isa large emitter

of CQ. Road, ail, road and air transport depend on fossil hydrocarbon fuel almost en-

tirely , directly or indirectly . LPGdoes notconstitute a dgnificant share yet. Bio-fuels are

even smallerin transport and their marginality is highlighted by the absence of official
consumption datafor Karnataka# Air and road transport are mae energy intensive se-

tors compared to rail and waterways Within road transport, buses areless energy in-

tensive than individual modes of road transport(refer Table 46).

1 EMPRI (2012).State of Environment Report Karnataka 2011

2BCCIK (2011). Karnataka Climate Change Action Plairinal Report

3BCCIK (2011). Karnataka Climate Change Action Plairinal Report

4 WISE (2010).Clean Energy Technology Action Plan for Climate Mitigatidor Karnataka
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There has been a fourfold increase the vehicular population in Karnataka in less than
20 years Emissions from the transport sector are estimated to account for 10.4% of
Karnataka (also refer section3.3).1 Considering thegrowth rate of the GSDPthe implica-
tions for consumption of petroleum call for attention to curb the excessive dependence
of fossil fuels

Table 46: GHG emissions from different modes of transportation 2

gram of CQ-equivalent per

Type of transport Average occupancy passenger-km (full energy cycle)
Car (gasoline) 2.5 pax 130-170
Car (diesel) 2.5 pax 857120
Car (natural gas) 2.5pax 100-135
Car (electric) 2.0 pax 30-100
Scooter (two stoke) 1.5 pax 60 -90
Scooter (four stroke) 1.5 pax 40760
Minibus (gasoline) 12.0 pax 50270
Minibus (diesel) 12.0 pax 40-60
Bus (natural gas) 40.0 pax 25225
Bus (hydrogen fuel cell) 40.0 pax 15725
Rail transit 75% of capacity 20-50

For a discussion of the energy requirements ajther sector, please refer to sectior3.1.

8.4.3. Demandprojections

+AOT AOAEAGS O 1 OA Oidlbwer thah tAe@agichal BEvier&gA it I eeh est
mated to be521 tod million USDof GSDR116 tod crore INR3).4 Encouragingly, eergy
intensity in the state hasreduced by 25% since the 1990s, which is attributed to the rp-

id expansion of the less energyntensive service sector® Nevertheless, demand for ele-
tricity in Karnataka is estimated to grow by 55.8% over the next 6 years from the pr
sent 44.7 billion kwh to 80 billion kWh in 201617.5 Karnataka already faces peak load
deficits to the tune of 13.2% and obtains a major part of its energy supplies from outside
the state?’ The economic loss of the power shortage over the past six years has besn e
timated to be INR 21 billion per year on agrage8

1BCCIK (2011). Karnataka Climae Change Action PlarFinal Report
2 WISE (2010).Clean Energy Technology Action Plan for Climate Mitigatidor Karnataka
3 Assuming an exchange rate of 45 INR/USD

4 toerefers to energy expressed in tonnes of oil equivalent and therefore energy intensity is the quantity of energy
consumed in the state of Karnataka to generaggroducts or servicesof avalue of1 million USdollar

5 EMPRI (2012).State of Environment Repat Karnataka 2011

6 Central Electricity Authority (2007). Report on thel7th Electric Power Survey of India
7 Central Electricity Authority (2010). Annual Report 200910

8 EMPRI (2012).State of Environment Report Karnataka 2011
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8.5. Actions, policies and institutional preparedness
8.5.1. Institutional anchorage

Karnataka Renewable Energy Development Limited (KREDL) is the nodal agency for
promotion for renewable energy and energy efficiency. It passes on subsidies provided

by Ministry of New and Renewable Energy (MNRE), Government of India, coordinates
with the Bureau of Energy Efficiency (BEE), is responsible for the implementation of the

Energy Conservation Act and emerges as the nodal agency for implementation of both
the National Solar Mission and the National Mission for Enhances Energy Efficiency in
Karnataka.

8.5.2. Karnataka Renewable Energy Policy
Renewable Energy

Renewable energy plays a twin role by tackling climate change while also improving-e
ergy ac@ss and energy secuty. It hasvast carbon avoidance potential and is a key focus
for climate mitigation strategies. Preliminary estimates for renewable energy in India
show that the country could avoid 16 million tonnes of carbon every year by the end of
the 10t Five-YearPlan. This would increase to about 27 million tonnes of carbon awbi
ance by the end of the 1% Five-YearPlan?

In view of this potential, KREDL took the lead in preparing th&arnataka Renewable
Energy Policy 20092014. The policyAOOA OOA O + Aawhble @heiAppiéntiaD A
as 10,000 MW for solar energy and 18,500 MW for other forms of renewable energy.
The presently installed capacity of 2,987 MW constitutes about 18% of the combined
potential. Further, the government has allotted 13,512 MW toenewable energy power
capacity which amounts to nearly half of it.

Highlights of the Karnataka Renewable Energy Policy °

A Increase renewableinstalled capacityfrom 2,400 A Increaseinstalled mini and small hydro capacity
MW to 6,600 MW by 2014. This implies increasing from the current 416 MW to 900 MW by 2012 (co-
the share of renewable energy in thelectricity mix tributing 2,754 mn kWh/a) and 1,500 MW by 2018
from 11.5% to 20% by 2014. (contributing 4,590 mn kWh/a).

A Saving 7,900 million units of energy (equivalentto A  Increase cogeneratiorinstalled capacty in sugar
900 MW ofinstalled capacity) over the fiveyear pe- industries from 340 MW to 450 MW by 2012 (co-
riod through effective measures of energy conses+ tributing about 2,363 mn kWh/a) and 700 MW (ca-
tion and energy efficiency. tributing about 3,675 mn kWh/a) by 2018.

A Creation of a Green Energffund through a cess of wgg::‘:'g grlloerpga;sz’r(])?:]agidl\/lgVe\/nt?)rjt(l)%nl\z\zli\? ﬁ;'goigd
INR 0.05 per kwWh for commercial and industrial co- (contributing about 2,452 mn kWh/a) and 1,000 MW

sumers to generate about INR 55 crore annually (contributing about 6,130 mn KWh/a) by 2018.

A Increase wind powerinstalled capacity from 1,121 A Increase gridconnected solar PV and thermal power

MW to 3,500 MW by 2012 (contributing about 8,260 generation capacity to 200 MW by 2012 (about 290
million kWh per annum) and 7,500 MW ly 2018 mn kWh/a) and 1,000 MW by 2018 (about 1450 mn
(contributing about 17,700 mn kWh/a). kWh/a).

1 Karnataka Renewable Energy Development Limitedhttp:/kredl.kar.nic.in , accessed Apritl4, 2011

2 Karnataka Renewale Energy Development LimitedProgress of grid connected NCE projects as on 30.11.2010
http://kredl.kar.nic.in/ProgressReport.htm , accessed February 27, 2012

3 Department of Emergy (2009) Karnataka Renewable Energy Policy 20094

4 Karnataka Renewale Energy Development LimitedProgress of grid connected NCE projects as on 30.11.2010
http://kredl.kar.nic.in/ProgressReport.htm , accessed February 27, 2012

5 Karnataka Renewable Energy Development Limitedhttp:/kredl.kar.nic.in_accessed Apritl4, 2011
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Table 47: Renewable energy targets of the Karnataka Renewable Energy Policy 1

: Installed Targeted | Targeted annual capacity addition in MW
Potential - 0~ Cost? in
Source inMw capacity addition | 2009- 2010- 2011- 2012- 2013- INR
inMW  in MW 10 11 12 13 14 | o€
Wind power 12,950 1,368 1,368 630 680 530 530 599 15,680
bulinl ene el 3,000 416 416 100 100 150 150 100 2,700
hydro
Cogeneration in 1,500 535 535 56 56 56 56 57 1,120
sugar industries
E.'Omass and 1,000 81 81 60 60 60 60 60 2,100
iogas

Waste toenergy 135 -- -- 10 10 10 10 10 400

Total 18,500 2,400 2,400 856 906 806 806 826 22,000

Table 48: Progress of grid -connected projects as of November 2010 3

ial Projects allotted by Projects
Sector Potentia government commissioned
available

Number MW Number MW
Wind 13,236 485 9531 681 1,608
Smallhydro 3,000 458 2655 71 617
Cogeneration 1,500 59 1693 31 669
Biomass 950 66 471 12 87
Solar 10,000 21 129 2 6
Total 28,686 1,089 13,909 797 2,987

Targetsare set tonearly tripl e renewable energy generation capacity within five years,
leading to an increase from 2,400 MW in 2009 to 6,600 MW in 2014 at an estimated i
vestment of INR 22,000 coreThe policy lays emphasis on a rapid expansion of partic
larly wind power capacity, an area where Karnataka has lost a point in its leadership
sition to Gujarat which overtook Karnataka in both installed capacity and annual wind
power generatlon putting Karnataka on place four after Tamil Nadu, Maharashtra and

Gujarat*) T ¢mnmw OEA A@PI T EOAOQGEIT 1T &£ +AO0T1 AOGAEAGO
around 11%5

Alsothe instruments of the policy evoke optimism. Perhaps most notable among them is
the creation of a Green Energy Fund (Akshaya Shakti Nidhi). By levying 0.05 IKMR/h
on the supply from of electricity to commercial and industrial consumers, the creain of

a INR 55 crore fund is projected to fund implementation of the policy. Being roughly
mid-x AU T &£ OEA DI 1 EAUGO Pl AT T ET ¢ EIinstivé h
approvals remain to be obtained. Other instruments of the policy include:

(@}
m/
T

1 Department of Energy (2009) Karnataka Renewable Energy Policy 20024
2 Investment at current prices

3 Karnataka Renewable Energy Development Limited. Progress of grid connected NCE projects as on 30.11.2010
http://kredl.kar.nic.in/ProgressReport.htm accessed February 27, 2012

4 www.windpowerindia.com State-wise unit generation data from wind power projectsaccessedipril 13, 2011
5 Department of Energy (2009) Karnataka Renewable Energy Policy 20024
6 Department of Energy (2009) Karnataka Renewable Bergy Policy 200914

109


http://kredl.kar.nic.in/ProgressReport.htm
http://www.windpowerindia.com/

KARNATAKSTATEACTIONPLAN ONQLIMATECHANGH 1°TASSESSENT

A Large industries with a connected load of 2,000 kVA and aboweeed to produce at
least 5% of their electricity requirement through captive power plants using renea-
ble energy sources

A Solar water heaters will be promoted through a rebate of INR 100 per month in the
electricity bills of domestic users

A 10% of land in Special Economic Zones (SEZs) shall be set apart for KREDL to develop
renewable energy projects. In addibn, at least one designated renewable energy SEZ
will be created in a backward taluk for manufacturing of renewable energy eqpt
ment and machinery;

A Under the Solar Karnataka Programmeomponent, grid-connected photovoltaic sg-
tems of 5 to 10 kW capacity will be set up on up to 25,000 houses until 2014. Remm
neration for energy fed into the grid by participating houses will be ceiled at 70% of
their respective consumption. The potential is estimated to be 350 million kWh per
annum.

Energy efficiency

Though the title suggests otherwise, the Karnataka Renewable Energy Policy atsts a
strong emphasis on energy efficiency. It aims at conserving nearly 8,000 million kWh of
electricity in the five-year period, equivalent to the avoidance of roughly 900 W of
generation capacity. Interventions to achieve this include energy efficient appliances,
energy efficient building designs, which are commonly referred to as demand side ma
agement (DSM). Interventions also extend to reducing transmission losses, whigha
supply-side measure.Energy audit and adopting energy efficiency measures are @r
scribed as mandatory for industrial and commercial installations of 600 kVA of contract
demand and above.

Table 49: Energy conservation targets o f the Karnataka Renewable Energy Policy 1

S Pre§ent' enetrgy consum p- Conservation targets (25 %) in mn kWh
tion in million kwh 2009714 Per annum

Agriculture 10,814 35% 2,703 540
Industries 7,263 24% 1,815 363
Domestic 6,690 21% 1,672 334
Commercial 4,006 14% 1,001 200
Municipal utilities and others 2,841 6% 710 142

Total 31,614 100% 7,901 1,579

The policy aims to facilitate the implementation of the Energy Conservation Act 2001,
for which KREDL has been notified as designated agency. To implement #ot, KREDL
is mandated to prepare a Strategic Action Pl&rso as to

A Regulate activities for enbrcing Energy Conservation Act in the state;

A Foster school and college education, policy promotioand research;

A Disseminate information on energy efficiency;

A Develop energy efficiency/demand side management (DSM) programmesd
A Develop delivery mechanisns for energy efficiency programmes.

1 Department of Energy (2009) Karnataka Renewable Energy Policy 20024
2 Department of Energy (2009) Karnataka RenewableEnergy Policy 200914
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Program mes under the policy scheduled for 2011 to 2014

A SME Progranme: Energy efficiency improvement in small and medium enterprises.

A Work Bright Programme: Commercialhigh-efficiency lighting programme (CFLs/LED lamps/ solar lighting).

A Motor Renewable Energy PowerHigh efficiency motor rewinding programme.

A Agricultural Efficiency: Energy efficiency improvement in agriculture by modificationand retrofitting, star-
rated pumps/solar pumps, nonmetallic PVC/polyethylene pipes for suction and delivery, friction free foot
valves.

A Bright Streets Municipal street lighting programme deploying advanced technology(CFls, LED lamps, ®lar,
on-off timer).

A Green Buildings Programme: Constructing one or two i | A AGreen(Building®in each district in accordance
with the Energy Conservation Building Code. The concept will benade mandatory for corporate buildings and
buildings constructed by developers in city corporatiors by the amendmentof building by-laws.

A Municipal Energy Efficiency Prograrme: Improvement of energy efficiency inmunicipal water pumping and
for effluents.

8.5.3. Karnataka Solar Policy

Besides the Renewable Energy Policy of 2009, which also promotes energy efficiency,
Karnataka notified a separatepolicy for solar energy in 2011. Unlike its multipronged
sibling, the Karnataka Solar Policy 201116 focuses singly on scaling up solar power
generation by 200 MW in the state until 2016 so as to enable ESCOMSs to comply with the
compulsion of supplying 0.25% of electricity from solar sources: The capacity of phoo-
voltaic plants, according to the regulation notified in 2011 must be between 3 and 10
MW while the minimum capacity for solar thermal plants must be no less than 5 MW.
KREDL is understood to hve already floated tenders for setting up of 80 MWksolar pro-
jects under this policy.

8.5.4. Renewable Purchase Obligation

Since April 1, 2011Energy supply companies (ESCON# Karnataka are required to
procure and supply adefined shareof electricity from renewable sources. For each®&
COM Renewable Purchase Obligations (RPO) between 7.25% and 10.288te notified

by KERC in 201 refer Table50). While for the bulk of theobligation utilities are free to
chooseany type of renewable tapped, a portion of 0.25% compulsorily mandates solar
energy as sourcé.However, ESCOMS are free to meet RPOs specified partly or entirely
through Renewable Energy Certificates (RECThis helps tying green power to Karra-
takad @lectricity supply while the necessary capacities are being created¥et the -
strument could also opena back door tocircumvention of the solarRPO portionwhich is
particularly vital for promoting large-scaledevelopment of solar energy.

This regulation reflects a pushof the antral government who introduced Renewable
Purchase Obligations (RPO) to launch renewables into largeale deployment so as to
achieve a contribution of 15% by 202G. This regulatory move generates an imperative

1 Department of Energy (2011). Karnataka Solar Policy 20116

2 Karnataka Electricity Regilatory Commission(2011). KERC (Power Procurement from Renewable Sources bysbi
tribution Licensee and Renewable Energy Certificate Framework) Regulations, 2011

S APAOOI AT O T &£ %l AOCU jcmpcqs8 #I 1T AT OO0 i1 O$OAAED 30A0A | £ ¢
January 6, 2012

4 Karnataka Electricity Regulatory Commissiorf2011). KERC (Power Procurement from Renewable Sources bysbi
tribution Licensee and R@ewable Energy Certificate Framework) Regulations, 2011

5 Central Electricity Regulatory Commission(2010). CERC (Terms & Conditions for recognition & issuance of Rene
able Energy Certificate for Renewable Energy Generation) Regulations, 2010
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that, in terms of solar energy may achieve greater results in shorter timeframes than the
instruments of the National Missionfor Solar Energyalone would have.

Table 50: Renewable Purchase Obligations effective as of April 1, 2011 1

From renewables

ESCOM other than solar From solar Total
BESCOM 10% 0.25% 10.25%
MESCOM 10% 0.25% 10.25%
CESC 10% 0.25% 10.25%
HESCOM 7% 0.25% 7.25%
GESCOM 7% 0.25% 7.25%
Hukkeri Society 7% 0.25% 7.25%

8.5.5. Selected actionsaken
Solar water heating

In order to facilitate the implementation of the Energy Conservation Act, 2001 Gover
ment of Karnataka notifiedin 2007 the mandatory use of solar water heaters, CFLs, ISI
marked motor pump sets and integratiomn of energy efficiency and renewable energy in
new buildings2 The use of solar water heaters was made mandatory for a wide range of
establishments within municipal corporationsin the same year The notification covers
hospitals, hotels, canteens, housingomplexes and residential buildings with a buikup
area of at least 600 # on sites measuring 1,200 ftand above, all government buildings
and even industries with water heating requirements.

ESCOMs were positioned as enforcers by making the instaitat prerequisite to the
provision of electricity connections. Bangalore Electricity Supply Company (BESCOM),
which serves the districts of Kolar, Tumkur, Chitradurga andavanagerebesides the
Bangalore Metropolitan Region, has gone one step further by pridling a tariff rebate of
0.5 INR/kWh3 for connections with a solar water heating system installed. This incentive
believed to have contributed in shaving off a portion of the morning peak loadnd to
havereduced the need for load sheddingn this period. As the rebate is ceiled at INR 50
per month and installation, it may fail to excite high income households with high co-
fort needs while at the same time remaining out of reach for low income sectionseb
causeof the investment. It appears nevertheless a step in the right direction while its
expansion to other ESCOM ikighly desirable and preferably monitored tounderstand
the actual impact made.

Solar power generation

The National Solar Mission places primary aéntion on a massive upscaling of grid
connected solar power generation and the eventual achievement of tariff parity. The
challenge is perhaps most pronounced in this segment as the cost of solar photovoltaic
OUOOAT 6 EO DPOAAEOAIT Uw pioBrdss @ Anfs @dth. Logkingat IrgeAE A S O
solar thermal collector plants, here turrkey solutions for costeffective technology do

1 Karnataka Hectricity Regulatory Commission(2011). KERC (Power Procurement from Renewable Sources bysbi
tribution Licensee and Renewable Energy Certificate Framework) Regulations, 2011

2 Department of Energy(2007). Notification EN 396 NCE 200@lated November 13, 207

3 Bangalore Electricity Supply Company LimitedConditions applicable to LT installations and billing
www.bescom.org/en/services/bescom-policies-tariff -lt.asp accessed~ebruary 21, 2012
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not exist yet and a massive research and demonstration programme has inevitably to
precede commercial large scale deployment.

It is encouraging to note that some inroads were made in the statihough not literally
major ones. Karnataka Power Corporation Limited (KPCL) took the lead and comsni
sioned two grid-connected solar power plants of 3 MWeach in Kolar in Belgaum di-
trictl in 2009-10. A third unit of the same capacity in Raichur distri¢tand 5 MW plant

in Mandya district3 7z the largest yet in Karnatakaz are under development. A total of 21
solar projects with a combined capacity of 129 M\Awere allotted as of November2010
(refer Table 48). One year later KREDL announced that the allocation of a further 400
MWk of grid-connected solar power generation capacity would commence shoytf

Energy efficiency

The replacement of incandescent lights, commonly know as bulbs, with compactdiu
rescent lamps (CFLs) in all government buildings across Karnataka was notified by GoK
in 2007 and is understood to have been fully completed. Public Wik Department
(PWD), responsible for construction and maintenance of government buildings, acted on
the 2007 notification. It replaced electric geysers with solar hot water heaters wherever
funds permitted (more than 100 government buildings) and proceedé with replace-
ment of incandescent bulbs. Quantitative data on the latter is regretfully not availabfe.

In March 2011, just before the release of the 20112 budget, theBelaku scheme was
announcedunder which each household could exchange up to four inndescentlamps

for CFLs at a subsidised rate of INR 15 per lamp. CFLs are suppliedalsingleselected
supplier. While the scheme has been launched in areas served by Bangalore Electricity
Supply Company (BESCOMits ultimate extensionto the entire state was announced
Expected energy savingof the scheme are estimated to be 3,000 million kWtper year,
nearly 38% of energy savings targeted with Karnataka Renewable Energy Policy. Bg-D
cember 2011, 3.7 million CFLs were distributed to 11 million households in Bangalore
Rural and Kolar district8

Yyl OEAx 1T &£ +AO1 AOAEAG O E EBslékh ©liede iddn Avergue OODD
response to exploiting the energy savings potential of the household sector. It is iest
mated that in spite d the subsidy, the scheme woul@lso make economic sense because
it sets off much needed electricity load Karnataka is unable to supply in the near term.
KREDL intends to pull carbon finance through Clean Development Mechanisms (CDM)
through tendering into the scheme eventuall\’. The benefits of the scheme seem tada
dress both ecologic and economic concerns while also being in tune with developmental

1 Karnataka Electricity Regulatory Commissior{2010). Discussion paper on determination of tariff for grid connected
solar power plantsin Karnataka, May 27, 2010

2 Department of Planning, Programme Monitoring and Statistic€011). EconomicSurvey 201011
3 The Hindu, Bangalore edition (February 11, 2011KPCL to set up 5 MW gridinked solar plant at Shimsha

4 The Hindu, Bangalore edition (November 23, 2011). Allocation of 400 MW grithked solar projects to start in six
months

5 Department of Energy(2007). Notification EN 396 NCE 2006 dated November 13, 2007

6 public Works Department (PWD)(2011). Consultation held onMarch 10, 2011

7 The Hindu, Bangalore editionMarch 1, 201

S$ADAOOI AT O 1T £ %1 AOCU | ¢mp 8OEKTITITAITGO 2iAD 1 G0 ArAG 1 ACMEAL T p
January 6, 2012

9 Karnataka Renewable Energy Development Limited (KREQIR011). Consultation held onMarch 8, 2011
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priorities. However, there are concerns related to the fact that adequate CFL disposal
and mercury recovery mechanism hae not been created anywhere thus enlarging an
already existing problem with the disposal of CFLs and tube lights. Another anxietyis
that the subsidy may create a huge lowprice market dominated, as is feared, by pro-
ucts whose quality and lietime may be inferior to branded products. Other and perhaps
more reliable products may thus be driven into a nice market while the reputation of
CFLs as a whole may decline. The scheme undermines the market forces that have led to
the successful introdudion of CFLs on its own strengthslf subsidised CFk begin to fail

at larger scale thenthey are more likely to be replaced with low cost incandescent bulbs
rather than unsubsidised CFLs, a product in which customer confideneeay havecal-
lectively declined.

Some 30 government buildings in Bangalore have reportedly being energy audited by
Karnataka Renewable Energy Development Limited (KREDL). It is aimed to conduat a
dits for all consumers with a connection load of 110 kVA and above. No defined
timeframes have been communicated or set hefeEnergy efficiency made inroads with
two other prominent initiatives. A major energy audit pilot project has been conducted

in Mysore. Some 250,000 connections are said to have been audited in this town rof i
habited by a population of about 800,000 but it is not documented what energy savings
this effort has resulted in. Capacities for providing energy audits and advisory services
at the designed scale do not exist yet in Karnataka. KREDL intends to establish an in
house team of certified energy auditors. Options for human resource development were
examined and the agency is understood to have embarked on a major capacity building
initiative that involves transfers and training of officers from the Department of Energy.
Timeframes and targets have either not been communicated or not been established.

8.5.6. Feedin tariffs

Tariffs for power purchase from renewable energy sources are notified by Karnataka
Electricity Regulatory Commission (KERC) in line the KERC (Power Procurement from
Renewable Sources by Distribution Licensee) Regulations 2004. Its order effective from
2010 constitutes a substantial increase of tariffs for all four categories for a period of ten
years as compared to 2005 (refer tdable51).

KERC also defined 3.40 INRWh as feedin tariff for grid connected photovoltaic (PV)
systems3 Regrettable, this incentive is limited to demonstration projects alone while the
Commission reservesa decision on commercial plants. Under the policy an identical
tariff is extended to gid connected roof top solar PV systems between 5 and 100 eV
for as long as supplies into the grid do not exceed 70% of consumption. Ministry of New
& Renewable Energy (MNRE) is backing the states in incentivising rooftop solar P\h€o
nected to the 11kV gid. While the distribution is obliged to pay the tariff determined by
KERC, the utility receives a normative generation based incentive under the National
Mission for Solar Energy?® For power plants of 1 MW and greater MNRE offers a feéul
tariff of 12 INR/kWh for solar PV and 10 INR/kWh for solar thermal power generation.
The scale indicates commitment to the much needed development of large commercial

1 Karnataka Renewable Energy Development Limited (KREDI(2011). Consultation held onMarch 8, 2011
2 Karnataka Renewable Energy Development Limited (KREDIR011). Consultation held onMarch 8, 2011
3 Department of Energy (2009) Karnataka Renewable Energy Policy 20024

4 Karnataka Electricity Regulatory CommissionZ008). Order ondetermination of tariff for grid interactive solar
power demonstration projects

5 Ministry of New and Renewable Energy2009). National Mission for Solar Energy
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scale power generation as envisaged by thmission. Generation based tariffs incentives
are a precondiion for attracting private funds and having market forces support a broad
introduction into the market dominated by fossil fuel that cost much less.

Table 51: Notified power purchase tariffs for renewables 1

Wind Mini hydro in Co-generation Biomass
in INR/kWh INR/KWh in INR/kWh in INR/kWh

Order of January 18, 2005

Year

. . 2.80 with 2.85 with

LU 20N &g 2% annual 2% annual -

appreciation preciation appreciation preciation
Revision effective as of January 1, 2010
Year 1 3.70 3.40 3.59 3.66
Year 2 3.70 3.40 3.63 3.69
Year 3 3.70 3.40 3.67 3.72
Year 4 3.70 3.40 3.72 3.77
Year 5 3.70 3.40 3.77 3.81
Year 6 3.70 3.40 3.83 3.86
Year 7 3.70 3.40 3.90 3.92
Year 8 3.70 3.40 3.97 3.99
Year 9 3.70 3.40 4.05 4.06
Year 10 3.70 3.40 4.14 4.13

Back in 2009KERChad also notified aquantum for renewable power purchases by B5-
COMs in KarnatakaThese were fixed at 10% for BESCOM, MESCQavid CESC and 7%
for the other ESCOMsThese quanta, which stand superseded byhe RP@ discussed in
section 8.5.4) were providing an initial framework for purchase of power fromrenewa-
ble sourcesto help doubling the contribution of renewables by 2014 as envisaged by
Karnataka Renewable Energy Policy.

8.5.7. Energy Conservation Building Code

The Energy Conservation Building Code (ECBC) is yet to be legislated at state level.

KREDL in its role as key advisor on matters of energy efficiency can beawed to have

a role in this process but timeframe projections were not available. It is feared that state

level implementation has not beenscheduled. This fact combined with unavailability of

DOAI EAI U AAATI AOAA OAOCAOO [lhtoOthat 2tvofderdndia- AADAAE
tive on the National Mission for Enhanceé Energy Efficiency in Karnataka may not be
implemented anytime soon. This concern also relates to the concept of Green Rating for
Integrated Habitat Assessmen{GRIHA), which is incorporatedn ECBC

8.5.8. Biomass development

Keeping in view the need to develop decentralised solutions for energy supply imu
served and underserved rural areas, the project Biomass Energy for Rural India (BERI)
was set up jointly by five agencies in 200%Lwith a funding outlay of INR 40 coréet The

1 Karnataka Electricity Regulatory Comission (2009). Order on determination of tariff in respect of renewable
sources ofenergy

2 Department of Energy (2009) Karnataka Renewable Energy Policy 20024
3 GEFUNDP, ICEF, Government of Indi@overnment of Karnatakeand others
4 Biomass Energy for Rural Indiahttp://bioenergyindia.kar.nic.in/pro_detail.htm accessed March 5, 2012
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project endeavours to demonstrate that smatscale biomass gasification is viabland
capable of ensuring rural energy supply while at the same time offering an environme
tally sound solution that fosters carbonsequestration. The project seeks to foster the
establishment of small gasifiers of 2 MW each at Gram Panchayat level to gradually tap
the potential estimated to be 5,000 MW. Charcoal generated in the process of gaaic
tion can be ploughed into biomass platations to increase growth and to ensure a high
amount of carbon remains sequestered in the process cycléhe project couldachieve
electricity generation costs of approximatelyINR 6 per kWh (excluding administrative
cost). While these results are encoraging, impetus on dissemination is needed now.

The Karnataka State Biduel Policy 2002 stipulates mandatory bio-fuel use by state @-
partments as a part of a populasation strategy. It also sets 5% as a target for bifuel
blending in 2012 z which as d date was not achievedz and 10% by 2017. Karnataka
State Biefuel Development Board(KSBDB)was established to oversee the implemeiat
tion of the policy. The state government proposed a budget of INR 500 crore for kel
development in the 1" Five-Year Plan (2007-12). There is a need to buildup produc-
tion of non-edible oilseeds. Lands not suitable for food crops should be considered.
Likewise gomal lands, C&D class lands, tank foreshores, roadsides, canal sides aed d
graded forest lands may be consided too, keeping in mind that biefuel should not be
made to compete with food crops for cultivation land. Progress in the bifuel produc-
tion has been slower tharhoped. The reasons are attributable to hesitations in the fan-
ing community, which in turn can be linked to the absence of an organised market and
uncertainty about the prospects of biefuel. It emerges that the promotion of biefuel
needs more focus on farmers markets and impediments. Besides other instruments
needed for a more effective promabn, the suggestion of setting up decentralised oil
mills at Gram Panchayat level is worth considering,.

8.5.9. CDM

There is scope for reaping benefits of Clean Development Mechanisms (CDM) in Karn
taka, according to KREDL. But until 2008 only 31 renewable engrgrojects in the state
obtained 80.6 million Certified Emission Reductions (CERS$).

KREDL is understood to facilitate energy efficiency/conservation projectsyet the scope
of CDM is far from being exhausted. A key constraint is the extensive approvabaserti-
fication process, whichis not a deterrent for larger project such as wind power but
which makes participation for many small and scattered renewables projects unviable.
The scope for@lassicaBCDM is limited giventhat, up until now, project sizes are small
but there is scopefor alternative CDM options. Of particular interest are bundling of @-
jects z which is challenging because of multiple ownershipg and programmatic g-
proaches, which may be most suitable for Karnataka. The viability of tke approaches
needsto be demonstrated in Karnataka to encourage wider utilisation of these meangn
ful instruments.

1 Biomass Energy for Rural India (2012). Comments on the draft Karnataka SAPCC dated September 20, 2011

2 Department of Rural Development ad Panchayat Ra{2009)8 + AOT AOAEA 3 0Z0@A " ET z&OAT 071 EA
3 Biomass Energy for Rural India (2012). Comments on the draft Karnataka SAPCC dated September 20, 2011

4 Department of Energy (2009) Karnataka Renewable Energy Policy 20024

5 Karnataka Renewable Energy Developmertiimited. http:/kredl.kar.nic.in_accessed Apritl4, 2011
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8.5.10. GHG inventory

A greenhouse gas emission inventoryn line with the IPCCmethodology has not been
prepared in Karnatakayet. BCGK (2011) prepared what is believed to bethe first cam-
prehensive assessment for the state. Besides there are sosextoral inventories initiat-
ed by Karnataka State Pollution Control Board (KSPCBhe board released a invento-
ry of " AT CA ltarGpbd €ector in 20081 and later on another inventory of the
transport sector of selectedother districts.2 The board also intends to prepare a GHG
profile for highly polluting industries in Karnataka in 2011-12.3 This would comprise of
17 categories of industries with higlest levels of resources consumption.

8.6. Missions under the NAPCC
The National Mission for Solar Energy is a major initiative promoted to achieve an

AAT 1T CEAATT U OOOOAET AAT A COT xOE xEEI Be- AAAOAC
ing a tropical country, India has sunshine for long period and high solar radiation. Thus

with conditions being apt, the vast potential of solar energy could be well harnessed

through solar thermal and solar photovoltaicprojects. The mission also seeksto estab-

lish India as a global leader in solar energy by creating suitable policy framework for

its diffusion across the countryKey challenges forachieving the same would include

A The creation of conditions permitting rapid scaleup of capacity and technologicalri-
novation to drive down costsand achievegrid parity. It is recognised that the cost tra-
jectory depends on the scale of global deployment and technology developmgnt

A Off-grid solar applications should be ableto meet rural energy needs and to serve
populations without access to commercial energy

Targets were set to ramp up capacity of gridconnected solar power generation to D00
MW by 2013 and an additional 00 MW by 2017.

The National Mission for Enhanc ed Energy Efficiency seeks to address the challenge
of sustaining rapid economic growth while at the same timeoping with an energy deif
cit that has historically beeninsurmountable. Other challengesinclude reducing energy
intensity with current commercially available technologies

8.7. Selected emerging intervention areas
Energy efficiency

A Capacity building of municipal bodies and other local bodies for planning and ings!
mentation energy efficiency means

A Creation ofthe energy conservation fund for energyefficiency and renewable energy
measures in the state. The resources shall be generated by a cess on unit energy co
sumption;

A There is no relevant means to regulate the SME sector. Also, the industrial policy or
the investment policy does not consider enagy efficiency. Therefore an integrated
approach to ensure industrial growth in an efficient manner is needed

1Enzen Global2008). Greenhouse gas inventory of Karnataka, Series 1: Bangalore City Road Transport Sector
2 Enzen Global (ndated). Greenhouse gas inventry of Karnataka, Series 2: 7 Southern Districts
3 Karnataka State Pollution Control Board (KSPCRR011). Consultation held onMarch 8, 2011
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Renewable energy

A Development of indigenous and cost effective solar technology to enable harnessing
full potential and also reach grid parity

A Fiscal incentives to promote setting up of manufacturing units inhe state;

A Creation of a solar centre of excellence which would enable applied research and
commercialisation of nascent technologies in case of solar

A Pioneering and demonstration of successfuapplication of CDM bundling and po-
grammatic approaches for smaller and scattered renewable energy is needed to-e
courage wider utilisation of these instruments in Karnataka.

Agriculture sector

A Revival of community biogas plantsto reduce methane emissions, firewood use for
cooking and indoor air pollution.

Biomass

A Gasification of biomass for electricity generation has been demonstrated in Karnataka
by the BERI project and now steps are needed to develop the vast potential, estimated
to be 5,000 MW in thestate. Specific attention should be placed on providing suitable
incentives for underserved and unserved Gram Panchayats for developing gasifiers of
about 2 MW each;

A A detailed biomass assessment study and forecastirig neededfor preparing a bio-
mass pramotion strategy. It should considerproduction, transportation, distribution,
regulation and monitoring;

A The promotion of bio-fuel needs more focus on farmersmarkets and impediments
faced in Karnataka. Besides other instruments for an effective promotigithe suggs-
tion of setting up decentralised oil mills at Gram Pandyat level is worth conside-
ing;

A The Karnataka State Biduel Policy 2009 should be amended to include quantified
targets and specific incentives for realising them.

Other areas

A Study the impacts of climate change on energy systems. For example, there might be
further significant increases in electricity use and peak demand in Karnataka due to
future temperature rises. Changes in rainfall and water availability, observed and
projected,are also yet to be studied fotheir impact on hydro power generation;

A A comprehensive GHG emission inventory for Karnataka is needed in order to prior
tise mitigation strategiesappropriately;

A Launch of a comprehensive programméor promotion of biomass gasification based
cooking systems, solar lighting solutionsind desalination.
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9. 'w. ! bL{!¢LhbD

9.1. Urban planning and land use

Due to increasing populations, cities are under immense pressure to meet the growing
demands and aspiration of citizens in quigative and economic terms. Karnataka do-
served rapid economic growth in the last two decades accompanied by fast urbanization
levels. tE O ) thifddEnd<i @banised statewith the urban population accounting for
37%1T £ OEA OOA O AtodsiogapCGepsusi2@LL Kathatdka hps 218 urban lo-
cal bodies (ULBs),comprising of 8 City Corporations, 43 City Municipal Councils (CMCs),
94 Town Municipal Councils (TMCs), 68 Town Panchayats as well as 5 Notified Area
Councils (NACs}Y. According to the Provisional 2011 Census, Bangalore Urban is the
most populous district in the state witha population of 95.9 lakh and adecadal growth
of 46.7% against the state average of 15.7%Tlhe pace of transitionand degradation of
natural resourcesis posing a huge challenge fomunicipal governance

The rapid growth in the urban populationis driven by both push and pull factors. The
absence of basic amenities and the lack of employment opportunities in rural areasge
populations out of rural areas and small urban settlements. On the other hand, theres-
encez or perceived presenceg of thesein larger urban settlementsattracts migration of
rural populationsinto urban areas?#

The state hasa geographical area of 191,791 kihand is home to 27,481 inhabited \#
lages and 270 towns and urban agglomerationg.able 52 provides data on land use in
2008 for the then 29 districts. 3.1 million hectares of land are under forest coweand
12.9 million ha are under cultivation. 69% and 49% of land is agricultural and 12% and
16% is forest area respectively in northern and southern Karnataka. Other lands avail
ble are fallow and uncultivated land. It may be necessary to convert agrictural land
for non-agricultural purposes to accommodate the growing populatioR.

With presently about 10 million houses, Karnataka is falling short of about 5 lakh heu
es. Considering the average decennial growth at 4%, it is estimated that about 1.44-mi
lion houses would be required in 2021. Assuming a gross density of 100 persons per
hectare,additional land required by 2021 would be 216,535 ha.

To accommodate the growing population, trees and vegetation may need to be cleared
for constructions. A redudion in the growing stock would reduce the carbon seques#-
tion potential. There is an increase in the number of buildings due to increased pojaul
tion and migration of people into cities in search of better livelihood Thishas led to n-
crease in temperatues due to radiation from buildings and paved roads (heat islands),
and inadequate tree cover to counter this rise in temperature. Air circulation is alscer
duced due to the dense residential developmeritGreen spaces in Karnataka are redu
ing” andthere is a perceived lack of adequate lung spaaecities.

1BCCIK (2011). Karnataka Climate Change Action Plafrinal Report

2 Directorate of Municipal Administration (2011). Presentation onmunicipal solid waste managemenbn Mar 8, 2011
3 Directorate of Municipal Administration (2011). Annual Administration Report 201011

4 EMPRI (2009).State of Environment Report Bangalore 2008

5 EMPRI (2012).State of Environment Report Karnataka 2011

6 Department of Forest, Ecology & Environment (2004 )State of Environment Report Karnataka 2003

7 Department of Forest, Ecology & Environment (2004)State of Environment Report Karnataka 2003
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Table 52: Land utilization district wise 2007 -08 in hectare!

Area not

District Forest available for cher izl Fallow land Area sown
agriculture tivated land

1. Bagalkote 81,126 53,642 5,738 50,095 600,414
2. Bangalore Urban 5,055 116,347 17,616 19,508 60,814
3. Bangalore Rural 11,322 50,965 20,004 43,376 134,084
4. Belgaum 190,424 113,710 40,653 166,574 1,051,947
5. Bellary 97,017 122,100 33,917 96,101 602,438
6. Bidar 27,707 41,133 44,207 98,491 411,180
7. Bijapur 1,977 64,906 16,393 90,982 1,060,841
8. Chamarajanagar 275,610 46,040 35,169 27,019 218,655
9. Chikkaballapur 49,704 66,235 72,135 45,728 174,212
10. Chikkamagalur 200,485 70,961 130,839 23,041 325,270
11. Chitradurga 73,719 76,646 121,672 63,229 484,550
12. Dakshina Kannada 128,476 122,853 82,409 13,012 158,179
13. Davanagere 89,918 59,496 33,018 25,394 422,634
14. Dharwad 35,235 25,732 6,418 41,450 528,521
15. Gadag 32,614 22,109 3,865 22,396 558,533
16. Gulbarga incl. Yadgir 69,089 131,107 51,257 200,985 1,444,923
17. Hassan 58,775 109,046 54,042 71,084 440,719
18. Haveri 47,454 37,480 17,334 17,645 429,658
19. Kodagu 134,597 54,971 47,354 6,501 179,229
20. Kolar 20,620 74,547 52,824 54,114 179,355
21. Koppal 29,451 55,497 17,453 68,440 508,052
22. Mandya 24,765 82,425 83,386 73,723 283,928
23. Mysore 62,851 112,840 83,587 75,798 579,739
24. Raichur 18,167 40,647 44,208 15,270 722,518
25. Ramanagara 69,946 50,564 29,790 46,683 163,595
26. Shimoga 276,855 101,765 206,638 41,637 256,163
27. Tumkur 45,177 151,780 160,128 99,477 664,314
28. Udupi 100,102 50,857 94,489 10,122 122,943
29. Uttara Kannada 813,595 50,656 28,116 17,620 125,263
Total in ha 3,071,833 2,157,057 1,634,659 1,625,495 12,892,671

9.2. Transport

The trangport sector is both a prerequisitefor and a driver of development.As of March
2009, Karnataka has 8.3 million registered vehicleghe majority of which are motorcy-
cles2 The vehicular population has increased by an alarming 70% in merely six yealkss
Table 53 indicates, the increase of cars, lorries and buses is almost equallyonounced
while motorcyclesgrew at a lower pace.

1 Directorate of Economics and Ststics (2009). Karnataka at a &nce 200809
2 EMPRI (2012).State of Environment Report Karnataka 2011
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Table 53: Growth of motor vehicles in Karnataka (in thousands) ?

Vehicle type 2003 Share 2009 Share Change

Motorcycles 3,556.74 73.0% 5,914.00 71.3% 66.3%
Cars 537.47 11.0% 1,018.00 12.3% 89.4%
Auto rickshaws 188.59 3.9% 276.00 3.3% 46.4%
Buses 80.8 1.7% 142.00 1.7% 75.7%
Lorries 161.12 3.3% 302.00 3.6% 87.4%
Others 351.04 7.2% 638.00 7.7% 81.8%
Total 4,875.76 100.0% 8,290.00 100.0% 70.0%

Table 54: Breakup of motor vehicles (in thousands) 2

Items 2007-08  2008-09  2009-10 i tioégc-:121010)
Motorcycles 5,269 5,914 6,242 6,665
Cars 774 910 973 1,115
Jeeps 45 46 46 47
Auto rickshaws 249 276 288 293
Buses 68 77 80 91
Motor cabs 58 62 72 69
KSRTC buses 19 18.2 18.7 20.8
Private buses 7 8 9 17
Goods carriages 254 302 310 418
Tractors 210 230 238 240
Trailers 200 216 221 226
Others 164 180 321 205
Total 7,317 8,239 8,819 9,407

The higher density of vehicles in urban areas coupled with insufficient road space dra
tically reduces the average speed on the roads. Reduction in speed increases travel times
and leads to increased consumption of fuel and emission of carbon dioxide, hydroca
bons and oxides of nitroger®. The daily consumption of petrol and diesel in the state is
INR 31 l&h litres and INR 81 lakh litres respectively#

9.2.1. Road network

Karnataka has a road network of 2.2 lakhilometres, consisting of national highways,
state highways, major district roads, municipal roads and other village roads. Tlaggre-
gate road length inaeased by almost 66% between 2003 and 2009.70% of traffic is
carried by national highways in Karnataka. However, during the last six years even
though national highways increased by54 km, its share oftotal road length ofthe state
has declined from 28% to 1.8%. In the same period the share of state highway#-

1 EMPRI (2012).State of Environment Report Karnataka 2011

2 Department of Planning, Programme Monitoring and Statistics (2010 and 2Q). Economic Survey 200910 and
2010-11

3 EMPRI (2012).State of Environment Report Karnataka 2011
4 Business Standard (Jun&8, 2008). Karnataka- Petrol prices may come down
5 EMPRI (2012).State of Environment Report Karnataka 2011

121



KARNATAKSTATEACTIONPLAN ONQLIMATECHANGH 1°TASSESSENT

creased from 7.3% to 9.% which is a welcome development. Though it appears that
most of the bottlenecks of the state highways system have been addressed in the last six
years, the number of trips and the per capita trip rate have also increased substantially.

/T TATU T &£ "AlT CAI T OA 8 O-capdeity QVCH @t mAs@EcéedingO E A
recommended limits2

Table 55: Roadinfrastructure in Karnataka (2009) 3

Road type 2003 2009

Length (km) Share Length (km) Share
National highways 3,728 2.8% 3,982 1.8%
Statehighways 9,829 7.3% 20,905 9.5%
Major district roads 28,247 21.1% 47,836 21.8%
Villageroads 92,258 68.8% 147,212 66.9%
Total 134,062 100.0% 219,935 100.0%

9.2.2. Impact on air quality

The transport sector, especially road transport, contributes significantly to air pollution.
Vehicular air pollution depends on a wide array of factors: The age and type of vehicle,
the fuel composition, engine maintenancehe load carried, elevations, diver behaviour
and congestions. Petrol engines emit more carbon monoxide and hydrocarbons while
diesel engines emit more particulate matter, oxides of sulphur and nitrogen. Carbon
monoxide is the single biggest pollutant emitted by automobilesOf greatestconcern
however is particulate matter whose concentrations have risen aboverescribed limits
inal of* AT C A imbniddkiny Stations since2006-07 4

9.3. Waste management
9.3.1. Solid wastegeneration

Solid waste can be harmful to human health and ecosystemmproperly disposed solid
waste, a common sight in cities, also spoils the aesthetics of a living environment. The
guantity of municipal solid waste generated varies greatly across municipalities. It ran

es from 0.57 tons per day (TPD) in a small town ant40 TPD in Belgaum City Corp@r-
tion to 3,500 TPD in Bangaloré.The total quantity of municipal solid waste generation
from 218 urban local bodies in Karnataka is close to 9,000 tons per day.

Table 57 presents the details of the solid waste generatelly selected ULBsUnsurpris-
ingly, city corporations generatethe greatestamount of solid waste. Considering a waste
generation growth rate of 6%, the projected municipalsolid waste for the year 2020
would be 14,550 TPD. Even if the landfillable volume is reduced to through composting
and incineration to minimum, still 20% of it will have to be landfilled®

1 EMPRI (2012).State of Environment Report Karnataka 2011
2 EMPRI (2012).State of Environment Report Karnataka 2011
3 EMPRI (2012).State of Environment Report Karnataka 2011
4 EMPRI (2012).State of Environment Report Karnataka 2011
5 EMPRI (2012).State ofEnvironment Report Karnataka 2011
6 EMPRI (2012).State of Environment Report Karnataka 2011
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Table 56: Waste generation and collection as on 2008-091

ype o utban ocalbosy Qe ofveste  Quaniy ofwesiecol-  Colecion iy
City Corporations 4,650 3,720 80
City Municipal Councils 2,179 1591 73
Town Municipal Councils 1,244 933 75
Town Panchayats 752 534 71
Total 8,825 6,778 75

Table 57: Municipal solid waste generation of selected urban local bodies 2

MSW generated total MSW generated total

Urban local body Population (2009) (t/d) (g/d/capita)

1. Baavakalyana 68,935 26 377

2. Bhadravathi 160,662 51.68 322

3. Bidar 210,000 50 238

4. Bijapur 285,000 109 382

5. Channapatna 70,287 24 341

6. Chintamani 65,493 235 359

7. Chitradurga 125,000 44 352

8. Dandeli 53,287 19 357

9. Doddaballapur 85,000 38 447
10. GadagBetgeri 172,291 70 406
11. Gangavati 105,000 30 286
12. Gokak 76,832 255 332
13. Harihar 87,048 25 287
14. Haveri 55,913 17 304
15. Karwar 62,973 20 318
16. Kolar 130,052 60 461
17. Koppal 61,759 25 405
18. Madikeri 32,296 14 433
19. Mandya 156,000 54.6 350
20. Nippani 58,061 18.09 312
21. Raichur 245,030 90 367
22. Ramanagara 100,000 40 400
23. Ranebennur 89,618 29 324
24. Sagara 58,000 18 310
25. Shahabad 50,285 7.8 155
26. Shimoga 274,105 94.1 343
27. Sindhanoor 65,001 25 385
28. Sira 61,310 21.5 351
29. Sirsi 59,000 30 508
30. Tiptur 57,196 25 437
31. Tumkur 327,851 114 348
32. Udupi 131,803 58 440

1EMPRI (2012).State of Environment Report Karnataka 2011
2 EMPRI (2012).State of Environment Report Karnataka 2011
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9.3.2. Waste transportation

Records from Directorate of Municipal Administration reveal thatnearly 91% of the
waste collected in the state is transported to disposal sites for further treatment and-f
nal disposal. This includes organic and inorganic waste. Several modes of transportation
are used to transfer waste from the collection points to ta disposal site depending on
the road conditions, the quantity of waste collected and also the financial viabilitf.able
58 provides the details of the modes of transportation involved in waste transportation
in the state.

Table 58: Modes of waste transportation employed in ULBs (2004) !

Number of Number of Number of Number of
Type of urban local body . . )
lorries mini lorries tractors modes
City Corporations 43 11 55 5
City Municipal Corporations 28 25 170 20
Town Municipal Corporations 1 14 129 12
Town Panchayats 5 4 99 25

As expectedjn major cities, a larger number of lorries are employed for transportation
of waste whereas in Town Panchayats it is transported mostly with tractors. With the
increase in population, the generation of municipal solid waste also increases. The i
crease in the number of vehicles is directly proporbnal to the consumption of fuel and
increased air pollution.

9.3.3. Indiscriminate burning of waste

In Karnataka, no engineered landfill with a total waste recycling system exists. Most of
the collected waste is disposed on largin the outskirts of the city. k is alsoburnt either

on roadside heaps or at dumpsites to reduce the waste volume and sometimes to reco
er recyclable materials. Indiscriminate open burning of waste significantly contributes
to urban air pollution as mixed waste contains tires, aluminim foils and domestic ha-
ardous waste emiting toxic fumes2 Because of the moisture of waste and the limited
heat generated, open air burning almost always leads to incomplete combustions and
produces morecarbon monoxidethan controlled burning.

lllegal disposal of waste is a serious problem witlecologicallong-term impacts. Uns¢
entific disposal of wastes, for prolonged duration results in land degradation and
groundwater pollution through leachate percolation. A study on Bangalore cited in 2003
states that 600 tons of municipal solid waste is daily dumped illegally in and around the
city.3 During the monsoon stagnant water could cause soil contamination. Due to lack of
knowledge on waste minimization and the benefits of recycling, the chain of the ngc
cling process is not complete and often results in illegal burning or dumping.

1 EMPRI (2012).State of Environment Reportarnataka 2011

2 Department of Forest, Ecology & Environment (2004 )State of Environment Report Karnataka 2003
3 Department of Forest, Ecology & Environment (2004 )State of Environment Report Karnataka 2003
4 Department of Forest, Ecology &nvironment (2004). State of Environment Report Karnataka 2003
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9.4. Actions, policies and institutional preparedness
9.4.1. Regional imbalances

Rapid urbanisation of the Bangalore region continues to be driven in part by regional
imbalances, some bwhich can be traced back to the formation of Karnataka state in
1956. The Dr Nanjundappa Committee report identified imbalances in opportunities,
development and education in 2002 Government of Karnataka continues toimplement
several important recommendations of it such as the Special Development Plan for
backward taluks and the progress is monitored. Addressing regional imbalances also
forms an element of the Karnataka Industrial Policy 2009.4, which aims at attracting
an investment of INR 300,000crore and employment of 10 lakhlncentives provided to
industries in backward taluks are consistently higher. In the long run, thisould be a @-
pable instrument for shifting the industrial developmentfocusinto rural areas. Very -
propriately, environmental incentives of the policyare not linked to location3

9.4.2. Urban planning and land use

The needs of urban planning and development are in custody of the Urban Development
Department. Three directorates are under its umbrella with specific roles: Directorat
for Town & Country Planning,Directorate of Municipal Administration (DMA) and the
Directorate of Urban Land Transport (DULT). The Urban Development Department also
provides anchorage to urban development authorities across the state and, in respect of
Bangalore, Bangalore Development Authority (BDA) and Bangalore Metropolitan Region
Development Authority (BMRDA)Y* DMA in turn coordinates with all urban local bodies
(ULBs)? Through its line agencies the department is a key facilitator of environmental
practices with a certain bearing on mitigatory aspects of climate change. This includes
planning of urban areas, preparation of the blueprints for creation of parks and lung
spaces and implementation of waste management.

The Karnataka Town and Country Planng Act, 1961originally provided for a three-tier

system of urban planning.lt stipulated the preparation of Outline Development Plas

which broadly indicated zoning of landand proposed zoning regulations.Based a this a

Comprehensive Development Plamwas prepared and fleshed out with details such as
complete street patterns, improvements d existing roads, reservation of areas for public
purposes such as parks, playgrounds and other recreational uses, public buildingsd

areas for housingLastly town planning schemeswere prepared to implement the Can-

prehensive Development Plan. Thiprocesswas time consuming According to exper-

ence,it required nearly 20 years® In 2004 an amendment to theact waspassedthat de-

fines a revised approachlt prescribes the preparation of Master Plars by planning au-

thorities. Added to this, there isa provision for Interim Master Plans pending prepara-

tion of the Master Plan for regulating land use and roadllocation. Further a timeup to

one yearis permitted for the preparation of Master Plars. Armother important feature is

the mandatory revision of the Master Planevery ten years.

1 Nanjundappa D.M. et al (2002)Report of the High Power Committee for Redressal of Regional Imbalances in Karn
taka; Dr. D. M. Nanjundappa Committee

2 Department of Planning, Programme Mororing and Statistics (2011).Economic Survey 201611

3 Department of Industries& Commerce(2009). Karnataka Industrial Policy 200914

4 Directorate of Urban Land Transport (DULT)(2011). Consultation held onMarch 9, 2011

5 Directorate of Municipal Adninistration (2011). Presentation onmunicipal solid waste managementMar 8, 2011
6 Department of Forest, Ecology & Environment (2004)State of Environment Report Karnataka 2003
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Structure Plans are the underlying planning instrumentwhich integrate policy dea-
sions. The Directorate of Town & Country Planningrepares them and in case of Bang-
lore, BMRDA Development zones are demarcatech it from areas where a conservatory
approach is taken to preserve the natural character or agricultural utilisation. Zonal
Regulations fam an accompanying instrument, ensung that policies adopted in Stra-
ture Plans will be integrated into subsequent Master Plans as well. Approval for thetda
ter rests with respective ULBs. While planning institutions, mechanisms and capacities
appear prima face adequate for environmental @inning, bottlenecks exist in the imps-
mentation of Master Plans. Fund shortageswhich are not uncommonat ULB levelz can
delay or completely thwart the acquisition of land for some purposes, especially when
these, as in the case of parks, create no rewes. After a delay of five yearsMaster Plans
expire and the obligation on part of the ULB for development ahese componentdaps-
es.In these caseshe respective owner of the land in question is reentitled to its use for
any purpose desired and thevell-intended regulation eventually fails?

The prescribed use of solar water heaters and rainwater harvesting systems are two
prominent examples where policy decisions were made mandatory througfirst Struc-
ture Plans andthen Master Plans. While the interation into plans is not an implementa-
tion or enforcement arrangement by itself, it sets clear goals for ULBs and places the
subject prominently on the radar of authorities. The greater success in these two cases
probably owes to the fact that required furding is not to be footed by ULBsIhat and the
not unimportant fact that ULBsare at liberty to define appropriate mechanisms for red
ising these goals. In Bangalore for example, BMRDA introduced a refundable security
deposit of 2% of the project cost foiconstruction of solar water heaters. The agency also
makes tree plantations prerequisite for approval of development plans. However, no
quantitative data has been published regarding achievements of these interventioAs.

9.4.3. Housing

Rajiv Gandhi Rural Housing orporation Limited (RGRHC) caters to the housing need$
economically weaker sections of the society. Housing for some 20 lakh people were-cr
ated by the corporation so far, 75% of which in rural areas. All schools constructed by
the RGRHC aresaid to be equipped with rainwater harvesting. Cementbound mud
blocks are promoted al lowenergy alternative in about 23% of housing projects in u-
ban areas. Decentralised wastewater treatments systems (DEWATS) for sewagere
installed for four layouts comprisingof around 4,000 houses. In contrast to conventional
treatment plants, DEWATS operate without electricity. For the latter initiative the ae
poration received support from the Bremen Overseas Research & Development Asseci
tion (BORDA), Germany. RGRE@»mmitment to implementing key elements for sis-
tainable housing in line with the spirit of the National Mission for Sustainable Habitat is
commendable, especially inviewod E A AT O Bimi@dfdndial f@xbility. 3
Karnataka Housing Board (KHBEonstructs housesfor subsequent purchase 10-15% of
which is reserved for economically weaker sections. As sdihancing organisation, cost
recovery is essential and funding for new projects is secured chiefly through loans. More
than 300 housing schemeshave been established in this way in Karnataka since 1960,

1 Directorate for Town & Country Planning(2011). Consultation held onMarch11, 2011

2 Bangalore Metropolitan Region Development Authority (BMRDAJ2011). Consultation held onMarch 9, 2011
3 Rajiv Gandhi Rural Housing Corporation Limited (RGRHE2011). Consultation held onMarch 10, 2011

4 Department of Housing (2011). Letter dated February 17, 2011
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creating around 2 lakh houses in 176 different taluks for an unknown number of benef
ciaries. It operates several schemes with different target groups, budgets and levels of
convenience. The boat asserts that parks are developed in 10% of the area reserved for
this purpose. In these, rainwater is harvested for groundwater recharge and septic tanks
are provided in each of the schemes. Since 2010, also solar water heaters are included
for each building. A pilot project with 20 solar streetlights has also been commissioned
in Bangalore in 2011, its scale limited only by the funding availabfeThe systematic n-
tegration of these elements ardoth laudable andessentialbecause the state has to take
alead in adopting sustainable practices.

Even Karnataka Slum Clearance Boardwhich was renamed as Karnataka Slum Delve
opment Board in 2010z intends to follow suit by adopting rainwater harvesting, [E-
WATS and solar lighting at some scale. The board hastronly been renamed but also
reoriented. Today it is mandated to provide essential amenities, create hygienic living
conditions and ensure access to safe drinking water for 2,251 notified slumdsThe em-
phasis is clearly on development and the board has pposed the inclusion of rainwater
harvesting, DEWATS and solar lighting fothe Rajiv Awas Yojana programme, a font
coming 5year scheme. The crux is additional funding and the board is already reeling
under deficits asthe state is said to contribute lesghan the stipulated 20%. Nevertte-
less, a pilot project withnine solar streetlights has been implemented in Laggere, Baag
lore and a second one at Sadarmanagala, Bangalore is said to be commissioned shbrtly.

It is noteworthy that Rajiv Gandhi Rural Houmg Corporation Limited (RGRHC) is acta-
ly pursuing fly ash utilisation. Five thermal power plants and a paper mill have allotted
land to the corporation for the making of building blocks in proximity to their premises.
The agency considers itself to behe largest user of fly ash in Karnatak&Fly ash is also
utilised by Public Works Department, (PWD) although quantities were not reported. In
2002 it notified as mandatory the use of fly ash for certain building and road consted
tions within 100 km from thermal power plants and PWD is believed to be implemén
ing the same: It noted with concern however that unspecified amounts of fly ash are
dumped on the coast, action on which is being initiate@.

The National Building Code of India 2005 provides guideles for building constructions
across the country. It serves as a model code for adoption, containing administrative
regulations, development control rules and general building requirements. Further, the
Ministry of Power's Bureau of Energy EfficiencBEE) has also developed the Energy
Conservation Building Codg ECBC)2006. The purpose of this code is to provide min
mum requirements for the energyefficient design and construction of buildings. Mand-
tory for commercial buildings and complexes, codes for sdential structures are only
voluntary.” As discussed in sectio.5.7, the code is yet to be notified in Karnataka.

1 Karnataka Housing Board (KHB)(2011). Consultation held onMarch 10, 2011
2 Karnataka Slum DevelopmenBoard (2011). Consultation held onMarch 10, 2011

3 Department of Housing (2011). Letter dated February 17, 201

4 Rajiv Gandhi Rural Housing Corporation Limited (RGRHE2011). Consultation held onMarch 10, 2011

5 Public Works Department (PWD), (2002. Notice PWD 345 CRM 200 on Fly ash utilisatiatated December 2, 2002
6 Karnataka State Coastal Zone Managemeftithority (2011). Proceedings of the meeting, March 14, 2011

7 Sustainable HabitatA TERIInitiative for Sustainable Development www.sustainable-buildings.org accessed orfFeb-
ruary 22, 2012
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9.4.4. Transport

To integrate transportation needs better into urban planning, Directorate of Urban Land
Transport (DULT) was established under the Urban Development Department in 2007.
Its focus is set on improvingthe utility and acceptance of public transport and to crate
AT A EIi DpOT OA ET ZFOAOOOOAOOOA I O PAAAOOOEAT O |,
limited to seven CMCs, expanding gradually to all urban settlements with a population of
over one lakh! The directorate deserves credit for preparing transportationplans for six
towns and comprehensive mobility plans for fourother towns. It pioneered the concept
of a rapid bus transit systems in Karnataka which has since been introduced in Bamg
lore, Mysore and HubliDharwad. Bangalore Metro is expectetb achieve till-scale -
eration by 2014. DULT is working on a bus feeder concept to widethe geographic
reach of the Metro. Equipped with a budget of INR 178 crore, DULT has roped in add
tional funding through a State Level Urban Fund with an initial corpus of INR 6fbre to
fund feasibility and transport studies, build capacities of ULBs and evdar implementa-
tion of projects. The promotion of pedestrian infrastructure and establishment of ded
cated cycle lanes is overseen by a Taskforce for Namtorized Transport on the initia-
tive of DULT. Feasibility studies for five cycle lanes for the Jayanagar area in soutm-Ba
galore have been forwarded to Bangalore Bruhat Mahanagar Palike (BBMP) for irapl
mentation. Traffic-free pedestrian zones, one in Gandhi Bazaar and anotha Commae-
cial Street have been proposed as welk is worth noting that non-motorised modes of
transport that were hitherto excluded from transportation concepts altogetherare being
reconsidered and promotednow. The narrow, uneven and obstackaden pavements
exemplify best the priority given to pedestrians so far. If successful, DULTs proposals
will create urban spaces through which a part of the city is being returned to its citizens,
providing spaces for rediscoveries of qualities of life lost decas$ ago. Street Design
Guidelines are currently under preparation by the directoratewere expected to ke pre-
sented around December 2011. Theaim to establish concepts and standards for theed
sign of junctions, the width of pavementsand aroad hierarchy.23

The National Bicfuel Policy prepared by Ministry of New and Renewable Energy
(MNRE) has proposed a 20% substitution of diesel by bidiesel to be achieved in the
year 20172 The policy deals with two classes of renewable bituels namelybio-diesel
and bio-ethanol. Government recognizes the importance of bifuels as extremely crit-
cal to sustainable energy security and environment protection with creation of empio
ment and further economic growth. Bangalore Metropolitan Transport Corporation
(BMTC) hasintroduced the usage of biefuel in part of its fleet.

In view the need of building research capacity for transportation and urban planning
Department of Transport created a dedicated body in 2009. Pooling in a corpus of about
INR 30 crore from stakehdder departments, it established the Centre for infrastructure,
Sustainable Transport and Urban Planning (CiSTUP) in 2009, hosted by Indian Institute
of Science (11Sc}.

1 Bangalore Mysore, Mangalore, HubiDharwad, Belgaum, Gulbarga and Bellary
2 Directorate of Urban Land Transport (DULT)(2011). Response tcEMPRIquestionnaire, March 5, 2011
3 Directorate of Urban Land Transport (DULT)(2011). Consultationheld on March 9, 2011

4 WISE (2010).Clean Energy Technology Action Plan for Climate Mitigatidor Karnataka

5 Government of Karnataka andiSc(2009). Memorandum of Understandingfor establishmentCentre of infrastruc-
ture and Sustainable Transportation and Urban Planning (CT®P)dated January 2 2009
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Department of Transport also initiated action to improve air quality in Bangalore. In
2001 it achieved passing of a Government Order prohibiting commercial vehicles older
than 15 years. Implementation of this order has however proven difficult if not imposs
ble. And while the orderwas not withdrawn, it is not acted uponin a way that is gpar-
ent.l Equipping petrol-engined auto rickshaws with LPG conversion kits is made attca
tive through a subsidy offered.In March 2011 aound 90% of " A1 C A lait®rkid O
shaws were believed to have been converted. It also offers INR 10,000 as rewarder
placement of every twostroke auto rickshaw with a four-stroke one. Raising the subsidy
to INR 20,000 is under review. A catch however is that the twstroke vehicle replaceds
not scrapped but carg and shouldz be re-registered elsewhere, proof of which haso be
submitted for availing the subsidy. Across Karnataka the department has licensed 460
emission test centres, 260 (57%) of which are in Bangalore alone. Nearly half of those in
Bangalore haw their test results automatically transmitted to a central database. While
this network is currently being expanded it is unclear what exactly is being done with
the data collected. It appears that sulphur dioxide and nitrous oxides are well in check as
most of the time while suspended particulate matter (SPM) iseason for concerr? Ironi-
cally, SPM, which has its source in twstroke and diesel engines apart from ordinary
dust, is not covered by emission tests because the substance is not covered by the-Ce
tral Motor Vehicle Act. This points at a possible opportutty for intervention. However,
SPM testing would possibly require testing under loadnot idle speed for which test
centres are not equippedWhile a CNG pipeline is currently being build it is uncertain
whether the fuel is expected to enter the vehicle miéet, especially in view of the fact
that LPG has already made significant inroads and modifications required for conversion
from LPG to CNG may cost another INR 2,000 on top of whatever conversion expenses
were incurred for the switch to LPG

9.4.5. Waste mangement

Considerable effort is being made by DMA to implement waste management in all 218
ULBs. An 8months education and communication programme for waste segregation
was conducted back in 200806 in three phases. With the help of selected NGOs theopr
gramme is said to have covered 43 towns, 23 CMCs, 66 TMCs and 81 other ULBs. Apart
from shorter-term break-throughs, particularly in coastal urban areas, segregation has
not caught on substantially. Constrains are attributable not only to lack of awareness but
also the absence of people participation paired with unavailability of decentralised
waste handling centres, as pointed out by an NGO during a Lok Adalat hearing in 26810.
DMA holds that efforts are being renewed and it is suggested tentatively that Mysor
could emerge as the first town to implement segregation successfully. Highest priority is
attached to achieving compliance with legal provisions on municipal solid waste. 213 of
the 218 ULBs have so far prepared a solid waste management plan. Land foe #ste-
lishment of the necessary waste management facilities has been acquired by 183 ULBs
(84%). In some cases the acquisition process is tied to court proceedings and here
timeframes for completion are not under control. It has been reported that dooito-door
waste collection has been achieved in 79 ULBs so far with the involvement of more than
1,000 selthelp groups. DMA appears optimistic that legal compliance in municipal solid

1 Taskforce for Control of Air Pollution In Bangalorg2010). Minutes of the 18" meeting heldDecember 14, 2010
2 EMPRI (2009).State of Environment Report Bangalore 2008

3 Department of Transport (2011). Consultation held onMarch 8, 2011

4 Solid Waste Management Round Tabl@010). Presentationat Lok Adalat hearingBangalore October 23, 2010
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waste management will be achieved by all ULBs in 20123.1 A Policy on Integrated Sd-

id Waste Management was adopted by the state in 2004. Its main objective is to develop
and implement scientific and sustainable methods for management of solid waste with
specific reference to collection, segregation, storage, transportation, stment and dis-
posal in urban local bodies as per the provisions of Municipal Solid Waste Management
Rules 20002 Under the Jawaharlal NehruNational Urban Renewal Mission(JNNURM,
BBMP is developing engineered sanitary landfills with private participatiorat Kannaha-

li and Mavallipura under a build operatetransfer concession framework. A wastgo-
energy plant is also being developed by the private developér.

In state-run health care establishmentsthere is an appreciable level of knowledge on
environmental requirements and commitment to achieve compliance with legislation
The attention is on management of biomedical wasteBMW) and capacity building, &-
pects where the department is known tacope. Deficiencies in treatment and disposal of
liquid waste have received significant public attention in 2010 with KSPCB issuingcel
sure orders to some. Department of Health and Family Welfare operate9 district hos-
pitals and 2,586 other health care facilities, the great majorityf which are Primary
Health Centres (PHCs) Preference is given totie-ups with centralised BMW collection
systens. This however is possible only if inclsion of a given health care facilityis em-
nomically feasible in view ofsmall quantities generated and distance from collection
routes. This has been achieved in 76% of district hospitaland 41% of taluk hospitals
but only to 15% in Community Health Centres (CHCsAs PHCare often remote and n-
accessible, deep burial practiceare adopted in absence dbetter alternatives. Deep bu-
ial constitutes a greater riskfor contactwith or exposure to infectious materialst

The establishment of liquid waste treatment plantsin health care establishmentshas
significantly advanced. At district hospital and PHC level 53% of compliance has been
achieved. Success at taluk level hospitalss somewhat lower (38%) and significantly
lower at CHCs (15%)Department of Health and Family Welfargrojected that remain-
ing facilities would achieve compliance within 2011.The BMW managementrive is ac-
companied by capacity building measures. 106 trainers were inducted through a trat
ing of trainers (ToT) until March 2011. It is planned to train a total of 5,028 staff across
all 2,603 facilities within March 2012. Success permitting, this would result into two
trained staff for each facility on averageNGOswere assigned key roles in training actii
ties. Also EMPRI has embarked on supporting this area with a larger scédaining pro-
grammes at district level since 2011

Table 59: Bio-medic al waste management in state -run health care facilities °

el eiE BMV\sl)gileliftlon dee?nlvlla\mial thcr]g;:n\;v::tte

District hospitals 17 13 (76%) 9 (53%)
Taluk hospitals 146 60 (41%) 55 (38%)
Community Health Centres 182 27 (15%) 27 (15%)
Primary Health Centres 2,258 1,114 (49%) 1,205 (53%)

1 Directorate of Municipal Administration. Presentation onmunicipal solid waste managementMarch 8, 2011

2 EMPRI (2012).State ofEnvironment Report Karnataka 2011

3 EMPRI (2009).State of Environment Report Bangalore 2008

4 Department of Health and Family Welfarg¢2011). Letter on biomedical waste management, dated March 3, 2011
5 Department of Health and Family Welfaré2011). Consltation held on March 10, 2011
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9.5. Missions under the NAPCC

The National Mission on Sustainable Habitat under the NAPCC states that in order to
reduce risks of climate change, urbardevelopment in the country should targetthe
promotion of energy efficiency in residential and commercial sect® the management
of municipal solid wasteand the promotion of urban public transport.

An increase in the demand for transportation servies for both passengers and freight is
inevitable, given economic growth and increase of populatiorkey actions identified in
the mission are ®tting up of demonstration units for recycling of vehicles, specially
two wheelers, which require new technique. The mission also focuses ocombustion
research andadvancement of engine design. Providing tax benefits and investment gu
port for recovery of materials from scrap vehicles is also envisaged as encouragimy i
centive to the recyclers.

The mission carries a budget ofNR 53761 crore to implement identified actions. In this
INR 30,032 croreis earmarkedfor water supply, INR 17,061 crore for wastewater ma-
agement, INR 6,163 crore for solid waste managemenNR 207 crore for enhantng en-
ergy efficiency and INR 298 crore for urban transport.

9.6. Selected emerging intervention areas
Housing

In the building sectorthe key challenge lies in reducing energy demand for lighting and
cooling. Besides energy saving appliances, green building concepts are of increasing
portance. They extend to passive cooling and lighting as well as leemergy construction
materials considering life cycle emissions.

A Develop guidelines for less energyntensive buildings that use rainwater harvesting,
solar heating energy conservation water conservation, preferably in line with the
GRIHA rating systenwhich is important especially for arid climate conditions

A Provide incentives forthe construction of buildings compliant with developed guide-
lines;

A Integrate passive coolinginto Structure Plans;

A Customsethe Energy Conservation Building Code (ECBCJo suite climate conditions
of the state and notify the codén Karnataka;

A Researchand demonstration of innovative building techniques for increasing the
benefits of solar energy, watermanagementand passive cooling

A Training on green building practices to be provided tgersonnel ofmunicipalities;

A Once notified,conduct massive awareness drive on ECBC andyreen buildings co-
ceptsin the building sector.

Transport

In the transport sector, key priorities include the reduction of demand and to bring
about a shift from road to rail, from individual to public transport and from motorised to
non-motorised transport.

A Conduct studies to identify relevant toolsand policy options to integrate land use and
transport planning;

1 Though desirable from an environment point of view, this is virtually impossible to achieve in a developing society
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A

Provide training on tools for travel demand modelling, spatial planning etcsuch as
TransCad and GIS

Conceptualisetools such as accessibility index, walkability indexand integrate them
into transport planning and mobility concepts;

Put in place education and social marketing behaviour change campaigng to edu-
cateand pursue citizens to use public transport. Introduce incentives such asoff-peak
discount and corporate discount on fares;

Improve public transport dependability, timeliness, comfort and frequency and con-
ceptualisethe integration of adoor-to-door concept;

Mandate the possession od valid PUC (Pollution Under Control) certificateat renew-
al of insurance, transfer in ownership etcto ensure enforcemern;

Revise the existing PUC (Pollution Under Control) guidelines to consider specifimeo
ditions depending on the vehicle and engine type and age (twothree- and four-
wheelers; petrol, diesel, LPG)

Increase the registration costs fomew motor vehicleswith low milage;

Carry out acongestion and transport mobility study in urban agglomeratios for de-
veloping better solutions for traffic and travel demand management

Research in identifying barriers that exist in using hybrid/electric vehicles

Waste

A

Implement an integrated municipal solid waste management programe across ULBs
including adoor-to-door collection and segregationThis needs to be accompanied by
awareness and behavioural campaigs on cleanliness and hygienginstructi ons for
segregationat household levej

Inventori sation of bio-medical waste and ewaste to inform policy and programmes
in that context;

Establish common biemedical waste treatment facilities

Developstate-of-the-art end-of-life waste managementind gasto-energy systems
Conduct research onthe life-cycle assessment of critical materials in order to unde
stand the material inputs, energy inputs and environmental releases associated with

the manufacture, use, transport and disposl of a given material to suggest strategis
to reduceenergy input and adversempacts on the environment;

Conduct research on the current status and contribution of the informal recycling se
tor to solid waste management in order to understand their role and inform policy
Integrate handlers andrecyclers progressivelyinto the mainstream.
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10.1. Indicators

Genetic resistance of individuals and environmental quality generally determines the
health of a community. Any kind of deterioration in environmental quality affectdhiealth

of the community, either by providing suitable conditions to vector borne diseases or by
jeopardising food insecurity or by inducing disorders. Pollution in air, water and soil
finds their way into the human body through inhalation, ingestionor dermal contact.
Besides public health depends on availability of food, safe drinking water, decent heu
ing, protection against disasters, a reasonable income and good social and community
relations.

Karnataka has shown a steady progress in ensuring health services to disizen since
independence.Table 60 captures the status of health indicators in the state as well as
target set for 2020 by government.

Table 60: Health indicators in Karnataka (2005-06)2

Indicator Current level National figure Goal for 2020
Crude birth rate (2007) 19.9 23.1

Crude death rate 7.3 7.4

Infant mortality rate 47 55 10
Maternal mortality rate 228 254 50
Under 5 mortality 54.7 65.6 15
Total fertility rate 2.08 2.7 1.8
Child sex ratio 949 914 975
Women in reproductive age (1549year) with 50% 15%
anaemia

Births assisted by appropriate health personnel 7.13% 100%
Anaemia in children (635 month) 82.7% 25%
Child vaccination 55% 100%

Though important indicators such as mortality, birth and death rates are bettem Kar-
nataka compared to India, the state needs to make efforts to perform at par with the best
performing states. Moderately high infant mortality, maernal mortality, malnutrition
among children and women, high incidence of childhood diseases, inadequacies in water
supply and sanitation, and poor socieeconomic status of women along with social di
crimination are important concerns in the state.70% of children in the age group 659
months and 60.4% pregnant women were anaemic in the state 2005-06. About 35
39% children below 5 yearsof ageare underweight. Inadequate availability and poor
guality of water, unsafe sanitation practices and lack acdwareness on personal hygiene
and primary health care are some of the key factors responsible for widespread health
risks associated with consumption of pathogen infested drinking water in rural of Ka
natakas

1 WHO (2003). Social determinants of healttiThe solid facts
2 Department of Planning, Programme Monitoring and Statistics (2010, 2011fconomic Survey 200910; 2010-11
3 Ministry of Health & Family Welfare (2008).National Family Health Surve)3, Karnataka 200506
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10.2. Impact of climate change on health

Climate change presents risls for human health. Projected increasgin temperature may
increase thefrequency of heat waves and thermal stress leading to heat cramps, deh
dration, influenza, cardicvascular and respiratory diseases.

Flood or drought by contrastwould affect the primary sector andreduce crop productiv-
ity. This in turn could reduce food availabilityresulting in malnutrition or inadequate
nutrition as well asnutrition related diseases. While on one hand, malnutrition would
reduce resistancetoinfedE 1 T © AU xAAEATET C ET 0008 Ed 1 OT A <
es decreasdhe nutrient absorption capacityresulting in nutrition deficit s. Severalstud-
ies have established link between deficiencies in micronutrients {itamin A, zinc, iron
etc.) and significant incidents of malaria morbidity and mortality. Heavy rain as projed-
ed in certain areas wouldadversely affect cash crop productiorsuch ascoffee and tea,
causgng soil erosion and increasingly limit employment in the sector with negative m-
plications on livelihoods.! Floods could directly contaminate drinking waterand cause
outbursts of water borne diseases such as diarrhoea.

Warming trends will favour the spread ofvector borne diseases (malaria, kala azar, de
gue) into new area by shortening the development duration of vectors (mainly mosqi
toes). Bhattacharyaet al (2006)2 pointed out that the malaria transmission window with
respect to temperature lies between 15°C and 40%®hile the period for completing alife
cycle varies wth the prevalence of gparticular temperature range ofand humidity. Mar-
tens et al (1995) found that with arise in temperatures the rate ofblood mealdigestion
in mosquitoes increases Thisin turn accelerates the ovarian development and reduce
the duration of the gonotrophic cycle leadng to higher frequency of feeding on hosts
and consequent enhanced probability of transmissiof. For Karnataka though the
transmission window for malaria is already 10-12 months in a year and a further in-
creaseis impossible (refer Figure 43).

aye
“AeaN~

Figure 43: Malaria transmission window (a) Base year 2000
(b) Projection under climate change scenario in the 2050s4

1 MoEF and INCCA (2010 limate Change and India: Ax4 Assessment
2 Bhattacharya S et al(2006). Climate change and malaria in India, Current Science

3 Martens W.J.M., Jetten T.H. et al (1995). Climate change and vebtwne diseases: A global modeling perspective,
Global Environmental Change

4 MoEFand INCCA (2010)Climate Change and India; A Assessment
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Table 61: Health vulnerabilities vis-a-vis climate change !

Health concern Vulnerability due to climate change

A Heat andcold related illnesses

Temperature related morbidity A Cardiovascular illnesses

A Changed pattern of diseases

A Malaria, filaria, kalaazar, Japanese encephalitis, and dengue caused by
bacteria, viruses and other pathogens carried by mosquitoes, ticks, and
other vectors

Vector borne diseases

A Diarrhoea, cholera andpoisoning caused by biological and chemical oe
taminants in the water (even today about 70% of the epidemic emerge
cies in India are waterborne).

A Damaged public health infrastructure due to cyclones/floods
A Injuries and illnesses
A Social and mental heah stress due to disasters and displacement

Health effects ofextreme weather

Health effects due toinsecurity

in food production A Malnutrition and hunger, especially in children

10.3. Actions, policies and institutional preparedness
10.3.1. Preparedness and facilities

IPCC(2007) anticipates that climate change will increase both vulnerabilities and risks
for human health. Discussions with the Department of Health and Family Welfare gu
gest that no longterm strategy has been prepared yein this respect. Programmes im-
plemented bythe department are focusingon existing priorities.?2

Karnatakad @stitutional network provid es health services in urban and rural areas
through 19 district hospitals, 10 other hospitals, 29 autonomous and teaching hospitals,
325 Community Health Centres, 2,193 Primary Health Centres and 8,143 sub centids.
total of 974 PHCsin Gulbarga, Bidar, Rahur, Koppal, Bijapur and Bagalkot have been
upgraded to provide around the clock access to essential obstetric care anmtewborn
care.

10.3.2. National VectorBorne Disease Control programme

National Vector-Borne Disease Control gramme (NVBDCP is the umbrella pro-
gramme initiated by Government of India forvector borne diseases (VBDsyuch asma-
laria, dengue and chikungunya. Specific program€mes and guidelines have been esta
lished for different diseases, detailingorevention, detection and case management

10.3.3. Kanataka Health System Development & Reform Project

Karnataka Health System Development & Reform Project was launched in 2007 with
support from World Bank at abudget of INR 898 crore. The project aims to increase ut
lization of curative and preventive diseasesand enhancepublic health services, partiau-

1MoEF(2004).) T AEAG O . AOGEIT 1 ANATCON o UNFCEAAOET 1
2 Department of Health and Family Welfar¢2011). Consultation held on March 10, 2011
3 Department of Planning, Programme Monitong and Statistics (2011)Economic Survey 201611

4 Ministry of Health & Family Welfare. National VectorBorne Disease ControProgramme;www.nvbdcp.gov.in ac-
cessed February 22, 2012
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larly in backward areas and among vulnerable groups to accelerathe achievement of
health related Millennium Development Goals (MDGS$).

10.3.4. National Rural Health Mission

The National Rural Health Mission (NRHM)s implemented since 205. Itaims at provid-
ing accessible, affordable, acceptable and accountable health care through a functional
public health system. The main objectiveare:2

A At least 50% reduction ininfant mortality rate andmaternal mortality ratio in seven
years,

A EnableOT EOAOOAT AAAAOO O DPOAI EA EAAI OEa- OAOOE/
ter, hygiene, sanitation and nutrition

A Prevention and control of communicable and norcommunicable diseases, includig
locally endemic diseases

A Access to integrated comprehensive primary healthcare
A Ensuring stabilisation of the population as well asgender and demographic balange
A Increasingcommunity ownership by vesting responsibility;

A Appointment of AccreditedSocial Health Activiss (ASHA) to facilitate access to health
services

Since its inception, the state haslso constituted a State Health Mission for policy and
institutional reforms to enable an effective implementation in Karnataka, state level
planning and monitoring. To ensure programme implementation,also District Health

and Family Welfare Sociees havebeen formed in all districts.

10.3.5. Thayi Bhagya

The Jhayi Bhagy® O A énlidadles a basket of interventions funded by Governmeaf
India under the National Rural Health Mission NRHM) and Government of Karnataka.
The interventions include:®

A Janani Suraksha Yojana (Safe deliveryiReduction in maternal mortality and infant
mortality rate, increasing institutional deliveries among families below the poverty
line (BPL) and those belonging to Scheduled Casts/Scheduled TriegSC/ST). This
scheme ensures maternity services (three antenatal cheakps), referral transport,
and cash assistance

A Prasuthi Ariake Yojana: Provides financial syport for nutritious diet and incentives
to seek antenatal checkups. The schemewas introduced initially in 7 districts and
hasbeen exanded toall districts;

A Aarogya KavaachaAn ambulance service for emergency casesuch asdelivery, acd-
dent etc. freeof cost within 30 minutes(commenced in 200910);

A Arogya Sanjeevini:Provides free health facilities to SCST families living below the
poverty line (BPL), (commenced in 200910).

1 Department of Health &Family Welfare.Karnataka Health System Development & Reform Project
http://stg2.kar.nic.in/healthnew/KSHRDP/PrOD.aspx accessed February 22, 2012

2 Ministry of Health & FamilyWelfare. http://mohfw.nic.in/NRHM.htm accessed February 22, 2012
3 Department of Planning, Programme Monitoring and Statistics (2010, 2011conomic Survey 200910; 2010-11
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10.3.6. Safe drinking water

The Department for Panchayat Raj and Rural Developmeobnstructed rooftop rainwa-
ter harvesting structures on around 1,000 sites in four districts over the past 8 years
where fluoride and chlorine content rendered drinking water unfit for consumption?

10.4. Missions under the NAPCC

Though NAPCC does ngirovide a specific mission on health, it anticipates the threat to
human health which climate changeposes. The NAPCCumbrella document therefore

envisages not only the need of enhanced public health care services bigoresearch to
assess cases of diseasesating to or triggered by climate changeldentified focus areas
include:

A Sudy on regional patterns of disease with correlation to climate data;
A Development of a highresolution health impact model at the state level
A GIS mapping of access routes teehlth facilities in areas prone to climatic extremes

A Prioriti sation of areas based on epiemiological data and the extent of vulnerability
to climate change

A Sudies on the response of disease vectors to siate changeand
A Enhancedservice provision of primary, secondary, and tetiary health care facilities.
Karnataka offers fair health care services to its citizen but in thabsenceof regional lev-

el health impact studies it is difficult for the state to devise strategies to reduce climate
change rdated health risks.

10.5. Selected emerging intervention areas
Data management

A Improve the quality of data, periodicity of collection and the extent of coverage irxe
isting systems of surveillance such as under the Integrated Disease Surveillance-Pr
gramme, Naional Surveillance Progranme for Communicable Diseases and National
Vector Borne Disease Control Programme

A Maintain a digital health database at fine spatial and temporal scales for bothroe
municable and nhorcommunicable diseases

A Periodic analysis of dita to identify trends, trigger events and regular feedback to
state surveillance units

A Establish gecific guidelines for quality controlin respect of thedata collectedand
reported. Provide adequatetraining to health personnelto handle data

Diagnosis

A Provide adequatetraining to Auxiliary Nurse Midwifes (ANMs) and other medical
personnelresponsible for identifying symptoms and reporting cases

A Up-gradation and strengthening of laboratories for case diagnosis

Research

A Study the regional patern of climate-sensitive diseasesand disease outbreaks such as
malaria, dengue, chikungunya, water borne diseases, heat stress etc. to analyze trends
in incidence and prevalence

1 Department of Rural Development and Panchay#&aj(2011). Consultation held onMarch 9, 2011
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A Assess regional vulnerability (spatiallyand temporally) with respect to changes in the
climate to identify areas, population groups and diseases that may be impacted more
significantly;

Procure, developand or customize health impact models to assess potential impas;t

Identify trigger events (climatic and nonclimatic) that influence infection
transmission-spread of climate sensitive diseases

A Validate predictive modelling results with qualitative and quantitative assessments

A
A

Other areas

A Prioriti se water scarce regions to ensure supply of potable drinking water and ad
quate sanitation facilities in both rural and urban areas as envisagely the State Wa-
ter Policy;

A Strengthen the health component of theKarnataka Disaster Management Plan re-
leased in2010 in respect of management of casuales, mental health, environmental
health, reproductive health, provision of emergency shelter, sanitation, food andaw
ter as well asdisease surveillance

A Promote health insurance, especially for the weaker sections of society

A Promote health education and awareness ith respect to climate risks through
schools andcommunity based organisations CBO3.
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11.1. Actions already underway
Agriculture and allied sectors
A Provision of crop insurance under the National Agricultural Insurance Scheme and
(NAIS) and Weather Based Crop InsuraecScheme (WBCIS)
A Bhoo ChetangLand improvement) programme;
Promotion of organic farming
Sookshma NeeravafiMicro irrigation) scheme;

Implementation of the Rashtriya Krishi Vikas Yojan&National Agriculture Develg-
ment Scheme)

Implementation of the Rashtriya Krishi Bima YojanéNational Agricultural Insurance)
programme;

A Implementation of the Mathsya Mabhila Swavalambana Yojandifiancial support for
fisherwoman)scheme

A Incentives for fish farming, construction of fish markets andViathsyashraya(housing
for fisher folk) programme;

A Implementation of the Suvarna Gramodhya\(llage developmentscheme
A Implementation of the Suvarna Bhoomil(and prosperity)scheme

A Implementation of the Shramashakti &ill development)scheme for skills improwe-
ment of artisans and traditional workers;

A Allocation of a separate agriculture budget of INR 17,000 crore for 20112;
A Implementation of the National Horticulture Mission

> >y > >

>\

Water resources
A Mandatory use of rainwater harvesting in residential and commercial buildigs in
certain areas

A Enactment of the Karnataka Groundwater (Regulation and Control of Development
and Management)Bill, 2011 for better protection of groundwater resources

A Watershed development and construction of groundwater recharge structuredy
sevaal departments;

A Launch of theJalasiri Water recharge) programme;

A Installation of a permanent water storage schemef 7.5 million litre ground level res-
ervoir at Ramamurthinagar (foundation completed)

A Mandatory dual piping in new layouts for use ofreated water;

A Bharat Nirman Policy (Rural India development), a flagship programme under
Mahatma Gandhi National Rural Employment Guarante&ct for creation of rural in-
frastructure to enhance rural water supply in areas affected by water contaminatign

A State Water Policy 2002
A National lake and river conservation

1 Unless indicated otherwise, Bsed on consultation with departments of Government of Karnataka bgeen March 7
to 11, 2011, submissions by departments to EMPRI and published advertisements of Government of Karnataka in
the Times of India
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A Initiation of the construction of a sea wall to prevent sakwater entry into paddy
fields. However, poor quality of construction destroys the wall and the problem pe
sists.!

Forestry and biodi versity

A Approximately 80,000 ha of plantation by Karnataka Forest Department in 20201
A Development of carbon sinks and potential

A Protection of forests, enhancement of resources productivity and growing of medic
nal plan;

A Establishment of the WesternGhatsTask Force

Energy

A Mandatory use of solar water heaters, CFLs, ISI marked motor pump sets and in&egr
tion of energy efficiency and renewable energy in new buildings

A Incentivisation of installation of solar water heater by BESCOM through tariff sk
counts;

A Tariffs for power purchase from renewable energy sources

A Decision of creating a Green Energy Fund (Akshaya Shakti Nidhi) to generate financial
resources within the state to implement its policy

A Belaku (Light) scheme to replace up to fouincandescent bulbs with CFLs at a subs
dised rates per household

A Decision to introduce aGreen Energy Cess of INRO5 per kWh on commercial and
industrial consumers to generate about INR 55 crore annually through the Karnataka
Renewable Energy Policy 200-14;

A$SAAEOETIT O OAOGAOOGA pm b T A£ 1TATA EIT 3%: 60 /[
A Solar Karnataka Programme for 25,000 solar rotdps of 5 to 10 kW with net meer-

ing;
A Nirantara Jyothi Schem@roviding 24 hours of quality power supply to rural house-

holds and fixed hours of supply to irrigation pump sets in 126 taluks in two phases
with a total of INR 2,213 crorg?

A Establishment of Karnataka State Bifuel Development Board(KSBDA for bio-fuel
energy development

A Inauguration of three grid-connected phobvoltaic power plants with a combined @-
pacity;

A Work on the DhabotBangalore CNG pipeline is in progress and jdiventure agree-
ment signed to pursue natural gas deployment in Karnataka

Urbanisation

A Development of lung spaces

A Waste managemenacross urban local bodies

A Planning of dedicated cycle lanes and traffiiree pedestrian-only zones in Bangalore
A Promotion of replacement of 2stroke auto rickshaws with a 4stroke ones

1 Department of Forest, Ecology & Environment (2004 )State of Environment Report Karnataka 2003

2pepartmentof H AOCU jqmpcQ8 #1 11T AT 00 11 O$OAAEO 30A0A 1T £ %l OEOI 11 A
January 6, 2012
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A Establishment of decentralised wastewater treatments systems (DEWS);
A Commissioning of solar streetlights in Bangalore

A Implementation of the Rajiv Awas YojanaHousing scheme) and establishment of
1,300 permanent houses for slum dwellers

A Development of traffic and transit management centre at Yeshwanthpur
A Proposal d high speed rail connecting Bngalore International Airport ;
A Formation of a@reen policedguarding prominent tourist locations.

Health

A Systematic enforcement of proper disposal of bimedical waste

A Rooftop rainwater harvesting structures providing drinking water for areas contani-
nated with chlorine and fluorine;

A Implementation of the National VectorBorne Disease Control Programme (NVBDCP)
Implementation of the Karnataka Health System Development & Reform Project

A Implementation of the Janani Suraksh& ojana(Maternal care scheme) andPrasuthi
Ariake Yojana(Pregnant woman care) schemes under the umbrella of th€hayi Bla-
gya(Maternal health care) programme

A Free emergency care services to the rural people under th&rogya KavachaHealth
care) scheme

A Free heart surgeryfor 2,000 very poor patients under theHrudaya Sanjeevin{Heart
care) scheme so farAnother INR 5 crore have been allottedin 2011-12;

A Improving access of quality medical care for treatment for serious illnesses for below
poverty-line (BPL) citizens under theVajpayee Arogya ShreéHealth care scheme
named after Mr. Vajpayee) scheme

\>\

Other interventions
A2A1 AAOGA T £ +AOT AOAEAGO AEZEOOO $EOAOOAO - Al AC
A Monitoring of natural disasters through the Karnataka State Natural Disger Moni-

toring Centre (KSNDMCQ)

A Enhancement of whether nonitoring through expansion of capabilities oKarnataka
State Natural Disaster Monitoring Centre (KSNDMC)

141



KARNATAKSTATEACTIONPLAN ONQLIMATECHANGH 1°TASSESSENT

142



11.2. Actions required
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Legend:

A Priority action and entry point (refer section11.3)

Challenges to be met

Action: Implementation

Action: Data management

Action: R&D

Action: Policy intervention

la. Agriculture

1. Agriculture consumes a
significant portion of energy,
causing a roughly propo-
tionate emission of GHGH
emissions from energy alone

1. Ensue voltage stability as
prerequisite for enhancing
energy efficiercy of pumps
and other machiney, poss-
bly in conjunction with the
Nirantara Jyothi Scheme.

2. Preparation of irrigation
charts to enhance irrigation
efficiency and redue@ power
consumption.

3. Promotion of renewable
energy in farms, especially
biogas, which raluces ne-
thane emissions and solar
photovoltaic for IP sets.

1. Data on the seasonal ped
power consumption pattern.

2. Data on the number of
Power consuming machine-
ies at farms

1. Identifying intervention
areas for improving energy
efficiency at farm levels, s-
pecially in view of irrigation
charts and the need to aid
stabilising voltage through
demand side management
possibly in conjunction with
the Nirantara Jyothi Scheme.

2. Cost benefits analysis ir
order to assess the extraif
nancial burden to the gov-
ernment.

A Restructuring the power
tariffs in the agricultural sec-
tor to disincentivise avoida-
ble electricity consumption.
The same volume of sublis
dies may be shifted to things
such as investment in more
efficient plant and machn-
AOU j OAEAO @1
C Uil this matrix, point 2
and action fll).

2. Incentives and subsidies
for promotion of renewable
energy at farm level

2. Qubsidies supporting fam-
ing lack mechanisms for
shifting cropping patterns in
line with projected climatic
shifts across agreclimatic
zones

1. Preparation of an inveno-
ry of cropping patterns and
changes in the same with
respect to agreclimatic
zones of the state.

1. Studies on adaptation ang
mitigation measures in agi-
culture sector of the state

A Establishment of a state
level policy body to develop
suitable mechanisms for e-
couraging cropping shifts
through re-distribution of
existing subsidies (refer to
action%}.

2. Reassess the state agy
culture policy and provision
for subsidies andincentives
to grow climate hardy crops.
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Legend:

A Priority action and entry point (refer section11.3)

Challenges to be met

Action: Implementation

Action: Data management

Action: R&D

Action: Policy intervention

3. The -current level of
knowledge on the spatial @
mension, time scale and
magnitude of climatic cham-
es is too limited to make
predictions for cropping pat-
tern with the necessary ce-
tainty .

1. Web based servicesto
provide all weather related
information through a single
window, preferable trough
Karnataka State Natural Ds-
aster Monitoring Centre.

1. Research studies on the
regional level prediction on
the likely impact of climate
change on cropping pattern.

2. Development of weather
derivative models.

1. Reevaluating all agricu-
ture related policies and
programmes in order to in-
tegrate climate change s-
sues.

4. Widespread absence o
scientific dry-land farming
practices.

A Creation of model farms
and villages, establishment ol
fodder banks under use of
instruments provided by Na-
tional Mission on Sustainable
i\griculture (refer to action
£).

1. Developing suitable
drought and pest resistant
crop varieties under use of
instruments provided by Na-
tional Mission on Sustainable)
Agriculture.

5. Significant untapped mi-
imisation potential in the
application of synthetic agre
chemicals (pesticides, ferit
lizers).

1. Promotion of Integrated
Pest Management (IPM) anc
Integrated Nutrient Man-
agement (INM) to reduce
chemical consumption

2. Government of Karnataka
is already promoting organic
farming (Bhoo Chetana) IPM
and INM through specific
schemes. The coverage (
theseneeds to beextended

1. Block wise data on the
agro-chemical usage at farm
level.

2. Pest and disease survki
lance.

1. Research on the nutrient
requirement of soils, agro-
climatic zones wise.

2. Research orthe spread of
pests and climate change
linkages.

3. Soil resource mapping s
ing GIS and remote sensing

1. Provision for incen-
tives/subsidies on the a-
ganic farming, integrated
pest management (IPM) and
integrated nutrient man-
agement (INM).
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Legend:

A Priority action and entry point (refer section11.3)

Challenges to be met

Action: Implementation

Action: Data management

Action: R&D

Action: Policy intervention

6. Significant untapped -
tential for enhandng irrig a-
tion efficiency especially in
northern Karnataka. The &-
pansion of micro irrigation is
also hampered by security
concerns of theft of distritu-
tion pipes.

1. Promote pressurised ni
cro irrigation technigues at
larger scales.

2. Create awareness througk
the demonstration of efi-
cient irrigation technologies.

1. Identify available land for
possible micro irrigation
practicesdistrict wise.

A Eradication of the market
for stolen pipes through re
distribution of existing sub-
sidies on mcro irrigation so
AOG O1I AOET C A
of distribution pipes below
the black market prices (re-
fer to action ).

7. Agrobiodiversity is jeop-
ardised. Indigenous resilient
varieties of crops like maize,
rice, sorghum require inter-
ventions to safeguard their
preservation.

A Preservation of indige-
nous varieties of crops
through creation of a market
for such products. The ne
work of state agencies n-
cluding HOPCOMS could hel
market these as specialities
for a higher price (refer to
action ).

1. Preparation ofa compre-
hensive inventory of agro-
biodiversity of the state in
regular intervals. For this the
ongoing preparation of P®-
pi AGO "ET AEOA
establishing a solid fund-
ment.

1. Creation of a policy
framework to create viable
markets for indigenous spe-
cies.

2. Development
biodiversity parks.

of agre

8. Livelihoods of farmers
who are already vulnerable
may beexposedfurther.

1. Crop insurance schemes
particularly Weather Based
Crop Insurance needs to be
expanded through adequate
packaging to cover a greatel
share of farmers.

1. Research on specific livel
hood risks and possible sal-
tions considering the local
contexts.
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Legend:

A Priority action and entry point (refer section11.3)

Challenges to be met

9. Significant unutilised pa-
tions of degraded land/arid
land are unsuitable foragri-
culture but suitable for hor-
ticulture, especially in north-
ern Karnataka

Action: Implementation

1. Promotion of develmp-
ment of pastureland.

2. Promotion of drought re-
silient trees for arid areas.

3. Create awareness througk
massive tree plantation
campaigrs in arid/semi arid
regions.

Action: Data management

1. Comprehensive blockwise
data on the type, area ang
problems of degraded lands.

Action: R&D

1. Research focusing on the
local solution to reclaim ce-
graded lands.

2. Development of drought
and pest resistant crop vare-
ties.

3. Research nto highly pro-
ductive crop varieties.

Action: Policy intervention

1b. Horticulture

10. Necessary food po-
cessing facilities and markée
ing mechanisns supporting
horticultural produce from
degraded/arid lands do not
exist at required scale.

1. Development of larger
scalefood processing parks

11. Horticultural biodiversity
is jeopardised. Indigenous
resilient varieties such as
mango and jackfruit require
interventions to safeguard
their preservation.

A Preservation of indige-
nous varieties of crops
through creation of a market
for such products. The ne-
work of state agencies n-
cluding HOPCOMS could hel
market these as specialities
for a higher price (refer to
action[9).

1. Preparation of compe-
hensive inventory of agre
climatic zones based agro
biodiversity in regular inter-
vals. For this the ongoing
DOAPAOAOET 1T of
diversity Registers is est®-
lishing a solid fundament.

1. Creation of a policy
framework to create viable
markets for indigenous spe-
cies.
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Legend:

A Priority action and entry point (refer section11.3)

Challenges to be met

Action: Implementation

Action: Data management

Action: R&D

Action: Policy intervention

1c. Animal Husbandry

12. Reduchg GHGs ens-
sions from ruminants is un-
feasible at scale unless le-
stock holdings are discour-
aged. The resulting destabil
sation of livelihoods would
be greatly undesirable.

1. Promotion of renewable
energy at farm level, esp-
cially biogas, which also e-
duces methane emissiong
(refer to OAAOET T I-
O O Gn&thds matrix, point 3).

1. Research on improving da
tle productivity in order to
reduce GHG emissianby re-
ducing the necessity to mai-
tain the current large cattle
population.

13. Lack of mechanisms, in
tiative and incentivesfor sys-
tematically enhancing live-
stock resistance to vector
borne diseases and incres
ing heat/cold stresses as
may be expected from
changes in the climate

1. Systematic \accination of
livestock at larger scale

1. Prepare district a wise in-
ventory of livestock mortali-
ty and morbidity and a-
tributed causes

1. Studies on animal health
and the climate change link

2. Develop nutritional strate-
gies to improve coping with
heat and water stress

3. Studies onthe spread of
pests vis-a-vis climate trends
and projections.

A Government of India to
conceptualise and formulate
a livestock insurance policy
with premiums taking into
account vaccination records
and suitability of a breed for
a given region price (refer to
action ).

14. Lack of mechanisms, in
tiative and incentives for
preserving indigenous ci-
mate tolerant breeds of c&
tle (amrithmahal, hallikar,
khillar) and buffalo (pan-
dharpuri, surthi) .

A Indigenous breeds are k-
ing developedthrough selec-

tive breeding in livestock
farms located in Tumkur,
Chickmaalur and Haveri.

This needs to be extendec
(refer to actionf§)).

2. Improve coordination be-
tween Departments of A
mal Husbandry & Veterinary
Services, veterinary insk
tutes and farmers.

1. Maintaining data on the
number of indigenous breeds
and trends observed

1. Improve the knowledge on
coping abilities (resilience) of
indigenous breeds to climate
stresses on a comparative
basis.

147




KARNATAKSTATEACTIONPLAN ONQLIMATECHANGH 15TASSE9SENT

Legend:

A Priority action and entry point (refer section11.3)

Challenges to be met

2. Water resources

1. Overextraction of ground-
water resources, especially
in 35 over-exploited and 3
critical taluks.

Action: Implementation

A Enforcement of regulation
measures in place under the
newly enacted Groundwater
Act (refer to action [g).

2. Groundwater monitoring
for quality and quantity at
block level.

3. Expand the promotion of

groundwater recharges he-
yond present levels.

Action: Data management

1. Prepare and updatean in-
ventory of sectoral use of
groundwater.

Action: R&D

1. Groundwater resource
mapping using GIS tools.

2. Spatial and temporal a-
sessment of micrewatershed
based water availability using
models such as the Soil an
Water Assessment Too
(SWAT).

3. GlSbased study of gee
hydrology.

Action: Policy intervention

A Establishment of a state
level policy body to review
the possibility of prohibiting

the use of groumwater for

non-drinking and  non-

emergency uses. Should it
conclusion groundwater use
be approved for agricultural
uses than a water price
should be introduced as m-

centive for water saving (rfe-
fer to action ).

2. The vast potential for ct
lection of rainwater for pro-
ductive use, groundwater
recharge and temporary
storage in water bodies in
order to reduce theirrigation

dependency on groundwater
(at present it is 45%) re-
mains to be utilis ed.

1. Extend the BWSSB rule o
rainwater harvesting to oth-
er urban local bodies.

2. Promote multiple use va-
ter services in drought/flood
prone areas.

3. Demonstrate best pradt-
esat pilot scale.

1. Prediction of actual water
availability and trends in the
state using high resolution
climates impacts studies at
block level.

A Introduction of a ground-
water cess from which a
groundwater fund would be
created. The groundwater
fund would finance grourd-
water recharge schemes
proposed by private and
public project proponents
(refer to actionmr;

A Devise an incentive in
form of a capital investment
subsidy for rainwater har-
vesting structures (also refer
Ol OAAOQEITT @&
this matrix, point 3 and ac-

tion [H).
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Legend:

A Priority action and entry point (refer section11.3)

Challenges to be met

Action: Implementation

Action: Data management

Action: R&D

Action: Policy intervention

3. Urban water supply is
dramatically inefficient (48%
UFW in Bangalore) The
guantity grows in actuals
with the increasing supply.
This jeopardises water sea-
rity and increases the @-
pendence on groundwater

Actionsfor addressing this issue may be defined in forthcoming editions of the Karnataka SAPCC.

4. Reuse of treated water in
industries and urban local
bodies (ULBs) has been uam
ble to make significant in
roads.

A Integrated water re-
sources management d
commence in public buitl-
ings to set examples andni-
spire confidence (refer to
action ).

2. Create awareness in orde|
to enhance social acceptabi
ity of treated water.

1. Conduct socieeconomic
studies to understand the
social acceptability of treated
water.

2. Assess the potential vie
ume of treated water that can
be reused and application
areas.

1. Formulation of a state Vé-

ter Reuse Policy to makdur-

ther dual piping in new lay-

outs and preferential usage
of treated water for watering

parks in existing layouts.

5. Low priced irrigation wa-
ter is a substantial imped-
ment for investmentin water
infrastructure and sustaina-
ble resource utilisation and
management

A Water Resources Depdr
ment to lead a cost benefits
analysis in order to assess
the financial burden of irri-
gation water and to formu-
late a pricing policy rationd-
ising irrigation in view of
long-term sustainability and
the need for adequate if
nance (refer toaction ).
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Legend:

A Priority action and entry point (refer section11.3)

Challenges to be met

Action: Implementation

Action: Data management

Action: R&D

Action: Policy intervention

6. A minimum flow of rivers

in the dry season is not being
maintained, leading to exce-

sive concentrations of polu-

tants.

1. Longterm carbon capture
strategies would require a
currently not envisaged re-
turn to timber as building
material from mature and
sustainably managed forestg
and plantations.

1. Raising of forest plara-
tions in non-forest land unfit
for agriculture.

2. Raising of farm forestry
plantations by encouraging
farmers.

1. Monitoring of carbon
stocks through collaboration
of Karnataka Forest Depar
ment with Indian Institute of
Science (IISc) and other un
versities.

1. Estimate a safe minimum
water flow for maintenance
of ecosystems

3. Forestry , biodiversity and wildlife

1. Devise strategies to iderit
fy market-linked opportuni-
ties for development of -
bust carbon sinks as well as
increasing income for local
communities.

1. Develop a sustainable
timber harvest plan along
with reforestation schemes
and revenue plantations

2. Develop a policy to protect
existing forest stocks as ca
bon sinks through stronger
conservation and commurir
ty participation.

2. Biodiversity hotspots such
as the Western Ghats arent
sufficiently protected.

1. Rigid protection from bio-
tic and abiotic interferences.

1. Comprehensive docume-
tation of the status of flora
and fauna

2. Monitoring and documen-
tation of biotic a abiotic in-
terferences.

A Estimate the carrying @-
pacity of the Western Ghats
for settlements, agriculture,
roads and mines(refer to ac-

tion [I5).

2.  Establish  monitoring
mechanisms for biodiversity
including the wildlife popula-
tion to detect changes ang
needs for responses early.
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Legend:

A Priority action and entry point (refer section11.3)

Challenges to be met

Action: Implementation

Action: Data management

Action: R&D

Action: Policy intervention

3. Forest degradation due to
unplanned extraction of
firewood, fodder, NTFP
green manure etc

1. Undertake reforestation/
afforestation in degraded
areas.

2. Rigid protection of forest

through strengthening pe-
sonnel and infrastructure.

1. Systematic recording of
unplanned extraction of fuel
wood, fodder, nontimber
forest products (NTFP),
green manure etc.

1. Enhancethe capacily of
communities to manageand
store firewood and fodder
under ambient conditions.
Provide institutional credit
and create alternative mar-
ket-basedmarket options.

2. Devise schemes fo
providing alternative
sources of energy for forest
fringe households to prevent
firewood collections in for-
ests.

4. Invasion of alien species
(Tilapia sp, Eupatorium sp
etc.).

1. Implement edua-
tion/outreach activities that
are targeted to ensure public
support for rapid response
measures.

2. Establish a coordinated
public monitoring network
to detect and report invasive
alien species.

1. Develop and maintain 4
database containing info-
mation on the control and
management of invasive h
ien species that is easily &
cessible to public

A Scientific research on
eradication, containment and
control methods and ted-
nologies for priority invasive
alien species(refer to action

).

1. A surveillancepolicy cov-
ering inspection and inter-
ception is essential to verify
authorized introductions,
detect illegal introductions,
and detect unintentional in-
troductions through key
commodities, pathways, and
vectors, as is the capacity tc
implement the strategy.

5. Encroachment of forests
by human settlements, agr
culture, coffee plantations
and mines

A Remove encroachments
within a timeframe of 5 years
(refer to action fig).

A database to be establisheq
and maintained tracking en-
croachments, evictions and
reforestation measures.
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Legend:

A Priority action and entry point (refer section11.3)

Challenges to be met

Action: Implementation

Action: Data management

Action: R&D

Action: Policy intervention

6. Vast tracts of forest fall
victim to forest fires every
year. Both fire prevention
and emergency response &
pear inadequate to tackle the
challenge.

1. Incentive-based commuri-
ty participation in fire pre-
vention.

2. A strategy for fire forecas
ing, prevention and fighting
to be implemented.

1. Research on adopting
modern technology to locate
and forecast fires. Fire risk

zones prioritisation and mon-

itoring based on satdlte im-

ageries.

7. Gradual loss of green ao
er in urban areas

1. Coastal pollution due to
industries, aquaculture, port

activities and sand mining
hasthe potential to upset the
fragile coastal ecological bl

ance

1. Implement an urban bio-
diversity education pro-
gramme for schools andthe
public at large.

A Promoting of treatment
plants at point source and
CETPs forclusters of small
industries (refer to action

).

2. Strengthenthe implemen-
tation arrangement for the
Coastal Regulatiorzone

2. Strict follow-up on envi-
ronmental impact asses-
ments.

3. Promoting and restoring
mangrove/ wetlands veget-
tion alongthe coastal belt.

1. Biodiversity inventories of
specific areas within cities
should be domwmented.

1. Data on type and amoun
of hazardous chemicals -
leasedby sector.

2. Data on area under ma
grove ecosystem and tm-
poral change in the same.

4. Coastal Zone Management ‘

1. Research on the implemea
tation of advance treatment
technology to reduce polu-
tants entering the sea.

2. Conduct research into the
scope, options ad viability
for turning conventional into
organic aquaculture.

1. Urban forestry plan
should be developed along
with city master plans with
the additional objective of
strengthening emotional
bonds between trees and
citizens.
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Legend:

A Priority action and entry point (refer section11.3)

Challenges to be met

Action: Implementation

Action: Data management

Action: R&D

Action: Policy intervention

2. In portions of the coastline
the scale of marine fishing ig
ecologically  unsustainable,
leading to substantial se-
sonal fish population ded
mations. Dependent comm-
nities have in a number of
cases moved on to shell do
lection and sand mining for
the sake of livelihood while
labour cost along the coast is
high.

1. Conducting a socio
economic impact study due
to change in ecological cond
tions and impact on livel-
hood.

1. Reassessing the state
fishery policy and provison
for subsidies and incentives
to sustainable fishing.

2. Forming of a committee to
develop an action plan for
sustainable fishing in coastal
districts.

3. Formulate policies to ppo-
vide alternative livelihood
options especially duringthe
fish breeding seasons by ut
lising synergies with funding
under NREGA.

3. Very limited research pubp-
lications are available that
investigate the link between
climate change and beha
ioural responses of fish and
other marine biodiversity.

1. Development of amarine
resources information sys-
tem.

3.Promoting web based se
vices to provide information
on coastal climate and e-
sources

1. Research on regional leve
predictions of likely impact of
climate change on coasta
fisheries and ecosystens.

2. Review of options fores-
tablishment of a network for
collection of additional data:
Hydro-meteorological  and
hydrological data from the
coastal region, coastal and
estuarine water, salinity and
tidal water levels and the
changing discharges in both
directions in estuarine area.

153



KARNATAKSTATEACTIONPLAN ONQLIMATECHANGH 1°TASSESSENT

Legend:| A Priority action and entry point (refer section11.3)

Challenges to be met Action: Implementation Action: Data management Action: R&D Action: Policy intervention
4. No systematic mapping of 1. Reassessment and npa | 1. Research on flood forecads
+ AOl AOAEAOG O tq ping of coastal resources|ing, downscaled climate

line has been undertaken to
project the possible impact
of the anticipated sea level
rise and determine protec-
tion measures and
timeframes.

Concerned departmens and
research institutes to store
and publish data related to
sea level, sea erosion, flood
river flow and change in bo-
diversity etc.

2. Establishment of a sea le
el monitoring station under
the aegis of the National ni-
stitute of Oceanography.

3. Establishment/ strength-
ening of a groundwater
monitoring network  with
observation wells, sanctuary
wells for coastal aquifes.

change projections with im-
proved grid resolution.
2. Reseath on impact of sea

level rise on groundwater
salinity including hydro-
chemical and solute

transport modelling.

3. Research into marine -
geochemistry and influence
on GHG sources and sinks.

4. Establishment of an invae-
tory of wetlands, mapping of
vegetaion cover, silting, e-
croachment, conservation of
mangrove areas consera-
tion, afforestation, hydrolog-
cal and hydrometeorological
data, salinity, well obsena-
tion, sea level rise, sedimen
transport in the river etc.

5. Mapping of encroab-
ments, change © land use,
infrastructure development,
pollution, growth of invasive
species and oveffishing.
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Legend:

A Priority action and entry point (refer section11.3)

Challenges to be met

Action: Implementation

Action: Data management

Action: R&D

Action: Policy intervention

5. Bengere, a coastal se#t
ment near Mangalore locked
between the sea and river, is
completely unprotected. A
natural disaster such as g
tsunami or typhoon could
wipe out its population.

Actionsfor addressing this issue may be defined in forthcoming editions of the Karnataka SAPCC.

6. The mangrove ecosysten
and coral reefs are insuft
ciently protected.

1. Thepower deficit is likely
to remain unaddressed in the
short and mid term, leading
to load shedding and a co-
tinuation of large inved-
ments into secondary energy
infrastructure such DG sets
and UPSs which increase th
burden on the environment
through air pollution, noise
levels and disposal of leag
acid batteries.

1. Expand existing mangrove
cover across thecoast

1. Electricity demand for the
next 15 years should be foe-
casted along with anticipated
supply from state owned
plants, the contribution from
central schemes and private
producers to determine the
scale of the required capaie
ty. The emphais on gas
based power generation
should be retained to the &-

tend gas supply permits.

1. Aggregate data on loag
shedding and to develop g
procedure to allocate itjudi-
ciously across the sectoral

customers to reduce de-
pendence on secondary
sources

1. Establish a mangrove
study centre, which will take
up research on mangroves
and associated biodiversity
vis-a-vis climate change.

2. Monitor the relationship
between changes in ma-
grove species under changing
climate patterns.

A Formulate an ation plan
for replanting of mangrove
in lands where they have
disappeared. To be taken uf
in conjunction with protec-
tion of mangroves, patches
of biodiversity rich habitats
in the coastal, riverine and
deltaic belt (refer action )
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Legend:| A Priority action and entry point (refer section11.3)

Challenges to be met

Action: Implementation

Action: Data management

Action: R&D

Action: Policy intervention

2. In the meantime, load
shedding to follow a stric-
tured plan notified 1 week in
advance for all categories
but keeping epecially indus-

2. Free electricity to farmers
is a substartial impediment
for garnering the investment
necessary to addressing the
demand-supply gap and for
improving voltage stability
necessary for many energy
efficient applications.

Constitution of a committee
to review the options for dis-
incentivising energy co-
sumption by farmers by
shifting existing subsidies,
for instance to capital goods
i OAEAO Ol OIA
O O Gnkthds matrix, point 1)

3. High transmission and ds-
tribution losses of currently
22%.

OOEAOS T AAA
mind.
1. Reduce T&D Ilosse!

through improvement of sub
stations, modernsed aub-
mation and instrumentation.

2. Minimise the theft of ele-
tricity .

1. Computation of T&D losseg
by Aggregate Technical &
Commercial (AT&C) losses tq
capture the difference le-
tween billing and collection
of power under the Regruc-
tured Accelerated Power [@-
velopment and Reform Pro-
gramme (RAPDRP).

1. Establish a policy for m-
proving metering efficiency,
proper energy accounting
and auditing and improved
billing and collection efi-
ciency.
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Legend:

A Priority action and entry point (refer section11.3)

Challenges to be met

Action: Implementation

Action: Data management

Action: R&D

Action: Policy intervention

4. Energy effciency failed to
make substantial inroads.
Energy audit still has low
visibility, the necessary pio-
fessional capacities remain
to be created at scale, thg
Energy Conservation Buill-
ing Code (ECBC) is yet to b
notified at state level, the
concept of Green Rating fo
Integrated Habitat Asses-
ment (GRIHA) is also not in
force as it is a part of ECB(
Altogether, the Market
Transformation for Energy
Efficiency (MTEE) under the
NAPCC are not on the hér
zon in Karnataka yet

A Stabilise the grid supply
voltage in a systematic and
time bound manner so that
appliances achieve their @-
sign efficiently and lifetime.
This requires scheduled load
planning/shedding until the
demand-supply gap is closed
(refer to action (8)).

A KREDL to strategise co-

ering all establishments with
a connected dad of 500 kVA
and above with energy audit
in a time bound manner with
priority on industries. This

may entail capacity building
on part of KREDL(refer to

action ).

3. Perform, Achieve and
Trade (PAT) mechanism to
mandate specific energy co-
sumption targets for large
industries and trade of sa-

ings beyond the target

1. Collection of data for trend
analysis in electricity de-
mand before/after incorpo-
ration of energy efficient
measures.

1. Conduct market surveys tg
evaluate the penetration po-
tential of energy efficient a-
pliances in the domestic se-
tor.

2. Carry out studies to asses
the scope of energy saving a
farm level through voltage
stabilisation and more effi-
cient appliances (electric no-
tors, agricultural pump sets
etc.), possibly in conjunction
with the Nirantara Jyothi
Scheme.

3. Assess the impact of the
Belaku scheme in terms of
power savings, CFL lifetime
and consumer confidence
over a period of at least 2
years.

A The Energy Conservation
Building Code (ECBC) to b
notified at state level within
2011 (refer to action ).

A KREDL to develop stras-

gies for Market Transfo-

mation for Energy Efficiency

(MTEE) under the National

Mission for EnhancedEner-

% Efficiency (refer to action
)

3. Devise strategies and @
lices for demand side ma-
agement (DSM) interve-
tions beyond the Belaku
scheme
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Legend:

A Priority action and entry point (refer section11.3)

Challenges to be met

Action: Implementation

Action: Data management

Action: R&D

Action: Policy intervention

5. The estimated potential of
renewables has till date been
harnessed to 11.5%. Large
scale pilots projects are not
on the horizon vyet, apart
AEOT T +0#,60 /4
plants of 35 MW capacity.

A Rapid saling up of activ-
ties to implement the Re-
newable  Energy  Policy
through time-bound targets
wherever instruments of the
National Mission for Solar
Energy provide for the reg-
uisite resources (refer to ac-
tion E2).

2. Promote renewable ene-
gy at decentralised level

3. Proactive implementation
of the special incentive pack-
age policy to promote phoo-
voltaics manufacturing
plants.

4. Capacity building on use of
solar and biomass energy for,
domestic purposes at dece-
tralised level and successful
demonstration of these ted-
nologies.

1. Tracking the success ratg
and performance of imple-
mentation of renewable e-
ergy projects.

1. Research interventions to
tap biogenic gas generateq
from methanogenic organ-
isms in marshes, bogs, laih
fills and shallow sediments.

A Review the barriers that
have resulted into Karnataka
losing its leading role in
wind energy and the slow
pace of expanding solar e
ergy power generation and
determination of instru-
ments through which re-
newable deployment can be
progressively  accelerated
with specific attention to
private sector investments,
PPP and timebound targets
(refer to action F).

2. Promote the utilisation of
Renewable Energy Certif
cates (REC) to enablingmar-
ket mechanisms

3. Review gaps in the pre-
sent financing of renewables
and identify means forinfu-
sion of capital

6. Except from traditional
firewood use, the use of bie
fuels failed to make substa-
tial inroads at scale.

1. Foster the wider impk-
mentation of decentralised
biomass gasification & un-
derserved and unserved
Gram Panchayats as denm
strated by BERI.

A R&D to focuson piloting
viable options for subsequent
larger-scale deployment of
bio-fuels as substitutes for
fossil fuel for diesel and pé&
rol engines (vehicles and DG
sets); (referto action H).

1. Subject to successful pite
ing (refer to adjacent cell)
the Karnataka Biaefuel Policy
should be amended to n-
clude quantified targets and
specific incentives for reals-
ing them.
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Legend:

A Priority action and entry point (refer section11.3)

Challenges to be met

Action: Implementation

Action: Data management

Action: R&D

Action: Policy intervention

7. The use of improved cok-

ing stoves ¢hulag is too lim-

ited for its potential of reduc-

ing wood consumption while
reducing indoor air pollution

and safeguarding human
health, especially of women
who spend considerable time
indoors.

1. The magnitude of present
migration from rural areas to
urban results from inade-
guacies in health, education
housing and employment in
tier 2 and 3 cities

1. Expansion of deployment
of improved chulasby lever-
aging public-private partner-
ship for dissemination.

1. Improve the quality and
accessibility of health care,
education, housing and m-
ployment in tier 2 and 3 ci-
ies.

1. Conduct a larger field su

vey of indoor air pollution in

respect of traditional and im-

proved stoves under reallife

conditions across Karnataka|
and identify reasons impal-

ing further deployment of

improved stoves.

6. Urbanisation

A Action plan for the deve-

opment and deployment of
improved chulasto the most
vulnerable section of society
under the National Biomass
Cookstoves Initiatives
(NBCI); (refer to action EXj).

1. Creat employment op-
portunities for the rural
populations especially in
seasons of norcultivation
by furthering the incentives
provided by the Karnataka
Industrial Policy, which en-
courages industries in tier 2
and 3 cities.

2. Strom water drains are
unable to deal with wate
from moderately heavy ran-
falls while climate change
may lead to greater precip
tation in shorter intervals
than previously encountered

1. Encouraging rainwater
harvesting in cities similar to
BWSSB Rules

2. Create awareness abou
rainwater harvesting among
~~~~ OE Oi
Welfare Associations (RWAS)
with the help of NGOs

3. Cleaning of existing drai-

ages prior to monsoon.

1. Data on potential for ran-
water harvesting and artifi-
cial recharge possibility

1. Develop a better rainfall
run-off model in the urban
context to improve on the
empirical system still fad-
lowed for sizing of storm wa-
ter drains.

1. Revision of design guid-
lines for storm water drains
to reduce flooding risk from
presently 60% tozero.
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Legend:

A Priority action and entry point (refer section11.3)

Challenges to be met

Action: Implementation

Action: Data management

Action: R&D

Action: Policy intervention

4. Ensue sewage does not
enter storm water drains.

3. Much remains to be dong
to manage municipal solid
waste in line with good prec-
tices and legislative e-
quirements.

1. Emphasis on achieving ¢
fair degree of segregation of
waste at source so as to ma
imise reuse and recycling
options.

2. Promoting awareness

in a}sspcjation With Re’si‘r‘
AAT OO6 7A1 £ACQ
(RWAS).

A Assessment of imped
ments in proper management
of municipal waste at the le-
el of urban local bodies
(ULBSs); (refer to action ).

2. Using GIS/ renote sensing
techniques for tracking dis-
posal of waste.

3. Targeted exploration of
new and economically viable
recycling options.

1. Providing incentives for
organisations and adult rag
pickers collecting recyclable
waste by considering syp-
port prices to stimulate re-
cycling.

2. Devising means of into-
ducing buy-back mecta-
nisms at state level.

4. Large untapped energy
potential from solid waste
(135 MW) that could be an
interim solution until better
compostingis realised.

1. Provision for collection of
wet waste form restaurants
and apartments.

1. R&D on techniquesand
methods to generate energy
from waste.

1. Policies incentivising
waste coprocessing in pav-
er plants to address health
issues besides energy gean-
ation.

5. Considerable inadequacy
in sewage collection, tre&
ment and reuse of treated
water.

Actionsfor addressing this issue may be defined in forthcoming editions of the Karnataka SAPCC.

6. Absence of a planning pe

spective capable ofenvisag-

ing decades as necessary fg
rail-bound public transport

in cities and public transport

in emerging cities

1. Initiation of long-term
planning processes which
are followed through to their
implementation and logical
conclusion.
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Legend:| A Priority action and entry point (refer section11.3)

Action: Implementation Action: Data management Action: R&D Action: Policy intervention

7. Basic needsof the urban
poor in respect ofwater, san-
itation, electricity unmet for
many.

1. Ensure continuation of the
work of Karnataka Slum [@-
velopment Board in ensuring
access to safe water and sa

itation in slums.

8. Difficult to change beha-
ioural patterns result in road
humps that increase fuel
consumption, air pollution
and noise apart from being
undesirable for commuters

Actionsfor addressing this issue may be defined in forthcoming editions of the Karnataka SAPCC.

9. Gradual loss of green ao
er in urban areas

1. Absence of a health statu
inventory

1. Encouraging plantation of
suitable species

2. Implementation of the
Parks Act.

1. Enhancing disease madn
toring and surveillance, espe-
cially in respect of malaria

1. Maintain data on annual
tree plantations and remor-
als.

1. Maintenance of data rela
ed to mortality and morbidi-
ty at district/block level.

2. The relationship between
human health and climate
change (vector borne ds$-
ease, heat stress etc.) is nq
well established in published
literature .

1. Development of a databast
on the cases of vector borng
diseases and transmission.

1. Conduct region wise e-
search on diseases related t¢
water availability and quality.

2. Procure, develop and cus-
tomize high-resolution health
impact models in collabora-
tion with national and inter-
national agencies to exchangge
knowledge.
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Legend:

A Priority action and entry point (refer section11.3)

Action: Data management

Action: R&D

Action: Policy intervention

3. Studies on climate changge
linked parasite activities and
impact on human health.

3. Most vulnerable regions of
the state in the context of
health remain to be ident-
fied.

1. Conduct research on the
trend of vector borne disea-
es and identify vulnerable
regions under use of GIS

mapping.

4. Drinking water quality is
often compromised

1. The current level of
knowledge on the spatial d+
mension, time scale and
magnitude of climatic chamgy-
es is extremely limited. An
accurate and quantitative in
depth  understanding  of
probable climate change m-
pacts emerges as critica
need. In its absence the fra-
ing of longterm policy and
appropriate adaptive
measures remains severely

impeded.

1. Water utilities need to n-
stitutionalise rigorous quali-
ty assurance to ensure mete
ing of drinking water stand-
ards at consumer end

A Conduct extensive e-
search on the spatial dimen-
sion, time scale and magn
tude of climatic changes m-
pacts so as to be able to mak
more accurate predictions
about likely impacts of cl-
mate change in Karnataka
(refer to action ).

8. Other intervention areas ‘
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Legend:| A Priority action and entry point (refer section11.3)

Challenges to be met

Action: Implementation

Action: Data management

Action: R&D Action: Policy intervention

2. There is no mechanism foi
sharing information on adep-
tation pilots, practices and
experiences made acrossnk
dia. This being a very new
field, the absence ofystem-
atic communication might
lead to a situation where
each state reinvents wheelg
starting from zero while the
opportunities to build on
each others6 experience are
foregone.

A Government of India to
lead the systematic doa-
mentation and evaluation of
adaptation practices in the
country. Karnataka should
designate a state nodal age
cy to provide relevant infar-
mation on behalf of Karra-
taka andprovide experiences
made elsewhere (refer to
action E8).

3. This present Action Plan ig
based on current unde-
standing and published re-
search,  the  underlying
knowledge of which is sub-
ject to rapid evolvement.
Without a regular review and
updation, this Action Plan is
bound to loose its relevance

within a span of years.

A Establish a systematic e-
view process for new scia-
tific findings, new modelling
results and changes in policy
legislation and incentives,
leading to an updation Karra-
taka State Action Plan on
Climate Change every 20 5
years (refer toaction ).
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11.3. Priority actions and entry points

11.3.1.Restructuring agricultural powetraffis

Sector:  Agriculture Type: Policyintervention No.:

Issues being
addressed:

Agriculture consumes a significant portion ofenergy, causing a roughly po-

portionate emission of GHGs emissionsAs agriculture sector is one of the
major sources of income to large section of Indian population, the power ita
iff in agriculture sector has been on lower side to support the agricultural@

tivities. This has led to unproductive use of electricity resulting in more e+

mand at incentivise rates.

Thus, it is imperative to re-structur e the power tariffs in the agricultural sec-

tor to disincentivise avoidable electricity consumption. The same volume ¢
subsidies may be shifted to other priority areas such as investment in mor
efficient plant, machinery, and agriproduct distribution systems.

Implementation
arrangement:

A Due to subsidised electricity in agriculture sector, the energy sectoni
curs financial lossshouldered by GoK. Howevemwith the restructured
power tariffs, the revenue thus earned could be invested to promot
renewable energy at farm levels.

A Such restructuring of power tariffs may be initiated with a dialogue fe-
tween all the relevant stakeholders including big and marginal farmers
to identify the challenges and develop a framework with time line.

A This may be followed by establishmenbf a committee with the repre-
sentation from key implementers and stakeholders to drawup a policy
aiming at gradually increasing power tariffs in the agriculture sector
and promotion of renewable energy.

A The framework may include a full section on development of renewabl
energy, creating awareness and incentives to promote renewable ere
ay.

A The restructured power tariff may be on incremental basis i.e. lesse
rate for lesser consumption. This will also attract farmers to consum
the electricity only in case of need.

A If required, department of agriculture and energy may jointly establish
a Knowledge Cell to provide all necessary information (technical an
financial) on restructured power tariffs to farmers.

A Some of the revenues earned may be diverted to the promotion
crops which require less water and power.

A There should also be a mechanism to get the borewells/tubewells ge
istered with water resources department prior to electricity connection
for agricultural activities. Help from Water resources department may
be soudt in this case. This will also help monitoring the operation o
tubewells/borewells.

A An effective mechanism to monitor the progress on renewable energ
development and electricity consumption should be developed.

Key implementer:

Department of Energy

Stakeholders:

Department of Agriculture
Department of Water Resources
Panchayat Raj institutions
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Capacity building There could be a series of capacity building programmes for

needs: 1. State level programmes for district level officers from relevant d-
partments
2. District level programme for farmers and Panachayati raj institutions
3. District level programmes for taluk level officers from relevant @-
partments
4. Additionally, a session on power restructuring may be integrated intc
all regular training programmes being conducted by relevant depar
ments at various levels.
Timeframe: Short term (1z 2 years). The committee can be set up immediately.
Funding: No significant funding requirement envisaged
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11.3.2. Establishing a State LevEBblicy body for devising cropping shifts

Sector:  Agriculture Type: Policyintervention No.:
Issues being Qubsidies supporting farming lack mechanisms for shifting cropping patterng
addressed: in line with projected climatic shifts across agreclimatic zones. Shifting

cropping patterns may be a potential strategy to adapt to climate change ar
combat the impacts of same. As temperature and rainfall change with clima
change, the agrclimatic features of a particular zone migt become favoua-
ble for a new crop or may adversely affect the survival of existing crop. Und
such scenario, shifting cropping pattern would help in sustaining agricultura
activities.

Establishment of a state level policy body to develop suitable meahisms for
encouraging cropping shifts through redistribution of existing subsidies so
that climate hardy and resistant crops may be promoted to combat theda
verse impacts of climate change.

Implementation Department of Agriculture to establish the state level policy body with the
arrangement: representation from stakeholders. The body would aim to formulate plans to

A Maintainenance and interpretation of historical data on and gradua
changes in climate and cropping pattern. This will enhance thender-
standing on the drivers of change in cropping pattern (environmental
financial or other) and may be used as fundamental principles to ffo
mulate policies on change in cropping pattern.

A Crop and region wise edistribution ofexisting subsidies to promote
cropping patternsin line with climate most suitable for them;

Al OOEOA AO Ai 1 OAT 060 A ihbugh asdedéss
creation and building their capacity for changed cropping pattern
through workshops, training programmes, field visitsetc;

A Pilot scale execution may be demonstrated imlifferent agro climatic
zones to assess the feasibility and obstaclesSuch pilot scale study
would also help in identifying any unforeseen obstacle and find so
tion. Such field demonstration may be promoted asase study of sg-
cessful implementation of policy.

A Devise an adequate and effective financing mechanism to sustain su
shifts for a longer term.

A Review such policies periodically in order to assess the internatio
al/national advancements in the field of dmate change and related
predictions/projections. This is required to update and keep improving
any mechanisms related to shifting cropping pattern.

A Further, Change in cropping patterns should be able to meet the nir
ent demands of local communities othrwise any long distance trais-
portation of agri-products to meet local demands may further adveres
ly affect the climate change.

A The policy should also give due consideration to the agtbiodiversity
of the state, its conservation and propagation.

Key implementer: Department of Agriculture

Stakeholders: Agriculture Universities
Indian Council of Agriculture Research (ICAR)
Department of Water Resources
Food Corporation of India (FCl Regional
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&AOI AOOG6 1T OCAT EUAOQEITO
NGOs
Regionalrural banks

Cooperativebanks

Capacity building
needs:

El EAT AR EAOI AOOGS AAPAAEOEAO O O1TA
crops and advantages on the alternative crops being promote8uch capacity
building programme may be conducted at district level withthe sessions on
climate change, its impact and need to shift the cropping pattern. The cajpa
ty building programme may also include intrastate/interstate field visits to
well-equip the farmers on the implementation of shift cropping pattern.

Timeframe: Mid to long term (2 z 10 years). Thepolicy body should submit a plan within
a period of two years
Funding: INR 65,000 crore of the total of INR 108,000 core under the NAPCC Miss

for Sustainable Agriculture are earmarked for technology, products and pc-
tices. This includes advisories for different climatic zones as identified unde
OEA EAU ET OAOOAT OET1T O! AAAGO O1 EI
scope of this action can be best identified, carries a budget allocation of IN
3,000 crore ofthe INR 65,000 crore earmarked for the entire component.
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11.3.3. Promotion of Dy land farming

Sector:  Agriculture Type: Implementation No.:
Issues being There is a widespread absence of scientific driand farming practicesimped-
addressed: ing the further expansion of this method. Successful models are needed

inspire expansion. Fodder banks are vital for livestock keeping in such areas

Creation of model farms and villages, establishment of fodder banks und
use of instrumentsprovided by National Mission on Sustainable Agriculture.

The dry land farming could become a successful technique to address tise
sue of water scarcity, fodder uravailability especially in northern Karnataka
region and would also offer a reliable sourcef income to rural communities,
largely dependent on agriculture for their income. Thus, promotion of dry
land farming in Karnataka has been identified as one of the entry points nee
ing immediate action. .

Implementation Department of Agriaulture and Horticulture may jointly initiate action:

arrangement A Identifying dry land regions, transit regions and regions where dry
spells have increased in duration and frequency where agriculte is
increasingly vulnerable.

A Selecting farms and/or villages as devebment modek for dry land
farming. During the pilot phase of about 2 yars, these will receive co-
tinuous advisory and material support;

A Engaging agriculture research institutions to continuously developni-
proved methods and crops for dry land farming.

A Promoting and demonstrating above mentioned pilot studies as s
cessful case studies to make these attractive to farmers.

A A suitable financial assistance scheme may be devised to offer cert
but limited subsidies, and also to develop a mechanism of aggproduct
distribution.

A Promotion of the establishment of fodder banks in consultation with
farmer groups. This includes the identification of suitable ownership
models;

A Assess trainirg needs of various stakeholders through discussions an
workshops.

A Explore possible convergence with orgoing programmes such a-
BhooChetana(soil revitalization) and the National Horticulture Mis-
sion. National Horticulture Mission provides technical as well as fina-
cial assistance to promote specific horticulture crops.

A Additionally, technical support may be also sought from National M
sion on Sustainable Agriculture.

Key implementer:  Department of Agriculture
Department of Horticulture

Stakeholders: Agriculture universities/Horticultural universities
Indian Councilof Agriculture Research (ICAR)
Researchand academic institutes
Local NGOs
Panchayat Rajnstitutions

Capacity building A capacity building programmein line with training needs identified above
needs: should include both government personnel andfarmercommunities. Such
capacity building programme may also include intrastate/interstate field vs-
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its. The experts from different regions may be invited to share their exper
ences.
Training programmes may also be conducted for KVKs and district levef-g
ficers.

Timeframe:

Short term (Should be initiated immediately)

Funding:

INR 6,500 crore of the total of INR 108,000rores under the NAPCC Missior
for Sustainable Agriculture is earmarked for research and development. Th
includes dry land agriculture and the establishment of model farmgxplicitly
(together INR 1,000 crores).
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11.3.4.Rendering theft of sprinkler pipes unviable

Sector:  Agriculture Type: Policyintervention No.:

Issues being
addressed:

Significant untapped potentialfor enhandng irrigation efficiency especially in
northern Karnataka. The expansion of micrdrrigation is also hampered by
security concerns of theft of distribution pipes.

Eradication of the market for stolen pipes througlre-distribution of existing
OOAOEAEAO 11 [T EAOI EOOEGAOETT OI ofA
pipes below the black market cost.

Implementation
arrangement:

Re-distribute existing subsidies on micreirrigation so that the supply of |

DPEPAOh xEEAE AOA 1T £0AT OOAEAAOAA

subsidised procurement price. This would render theft unattractive.
A Requires coordination with governments of neighbouring states

A Stricter regulations to make such theft caseseldom. Such regulations
may be discussed and finalised in consultation with other relevanted
partments.

Key implementer:

Department of Agriculture
Department of Horticulture

Stakeholders:

Department of Water Resources
Watershed Department
Local NGOs

Capacity building
needs:

Propagate micrcE OOECAQOET T OEOI OCE A OAAWEMd
Gram Panchayat leve on benefits of micrairrigation, available financial as-
sistance and governments supporting programmes. Local NGOs may p
important role in such awareness creation programmes

Timeframe:

Short term (17 2 years)

Funding:

INR 20,630 andINR 49,600 crores have been allotted under NAPCC Nation;
Water Mission for Policy and Institutional Framework and Efficient Use o
Water for Various Purpose respectively.

INR 65,000 crores of the totals of INR 108,000 mores under the NAPCC N
sion for Sustainable Agriclture are earmarked for technology, products and
practices. This includes the promotion of efficient water use (INR 37,50
crore) including sprinkler systems explicitly.
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11.3.5.Creaton of a marke for indigenous agricultural crops

Sector:  Agriculture Type: Implementation No.:

Issues being
addressed:

Agro-biodiversity is jeopardised. Indigenous resilient varieties of crops like
maize, rice,sorghumrequire interventions to safeguard their conservation.
These indigenous varieties need attention not only to conserve gene pool b
also to combat climate change impacts.

Conservation of indigenous varieties of crops through creation of a marke
for such products. The network of state agencies including HOB®IS could
help to market these as specialities for a higher pricdn addition research
institutes may be engaged in conservation of such varieties.

Implementation
arrangement:

To begin with, the Department of Agriculture would be required to;

A Prepare an inventory of indigenous varieties of agricultural crops
which were abundant but are currently underthreat. The inventory
should also be based on kind of crops like oil, cereal or pulses.

A Appoint anodal agency (agriculture universities or research instites)
to developappropriatemarket-linked conservationconcepts. The e-
quired technical assistance, if required, may be provided by ICAR,
foreign research institutes through signing a MoU.

A Devise an intelligent, consumer centric marketing initiative forprod-
ucts from such varieties of crops

A Effective mechanisms (electronic as well print) to promote the use o
products from such varieties of crops with the help of panchayats, an
co-operative banks.

A Draw up an incentive plan to promote such productehich could in-
clude a minimum support price to build farmer confidence. The budge
for such incentive may be pooled from existing mechanisms.

A A possibility for public - private partnership may be looked in close
consultation with planning department of thestate.

A Assistance from central government may be sought after submitting
detailed proposal for review.

Key implementer:

Department of Agriculture

Stakeholders:

Agriculture universities

Researchinstitutes

Indian Council of Agricultural Researcl{ICAR)
Caooperative banks and societies

Capacity building
needs:

Training programmes or farmers on benefits ofconservingindigenous varie-
ties. Department of Agriculture may conduct such training programme g
block and Gram Panchayat level througtKrishiVigyan Kendra/ Agriculture
Extension

Timeframe:

Mid term (2 z 5 years)

Funding:

INR 14,500 crores of the total of INR 108,000 cores under the NAPCC Mk
sion for Sustainable Agriculture is earmarked for infrastructure. This includes
the improvement of markets (INR 3,000 crors) and marketing (INR2,000
crores) explicitly.
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11.3.6.Creation ofa marke for indigenous horticultural crops

Sector: Horticulture Type: Implementation No.: n

Issues being
addressed:

Horticultural biodiversity is jeopardised. Indigenous resilient varieties of
crops such as mango and jackfruit require interventions to safeguard thei
conservation.

These indigenous varieties need attention not only to conserve gene pool b
also tocombat climate change impacts.

Conservation of indigenous varieties of crops through creation of a marke
for such products. The network of state agencies including HOPCOMS cq
help to market these as specialities for a higher pricdn addition, research
institutes may be engaged in conservation of such varieties.

Implementation
arrangement:

At outset, Department of Horticulturewould be required to:

A Prepare an inventory of indigenous varieties of horticultural crops
which were abundant but which were under threat now. The inventory
should also be based on kind of crop like medicinal plant, fruit, veget
bles etc.

A Appoint a nodal agency horticulture universities or research insi-
tutes) to develop appropriate marketlinked conservation concepts.
The required technical assistance, if required, may be provided byCt
AR, or foreign research institutes through signing a MoU.

A Effective mechanisms (electronic as well print) to promote the use o
products from such varieties with the help of pachayats, and ce
operative banks.

A Devise an intelligent, consumer centric marketing initiative ér prod-
ucts from such varieties;

A Draw up an incentive plan to promote such productswhich could in-
cludeaminimum support price O | AOCEIT A AAOI Achady
et for such incentive may be pooled from existing mechanisms.

A Possibilities for Public private partnership may be explored in close
consultation with planning department.

A Regions in close proximities to urban centres generally grow such ho
ticultural crops in view of ready market in town, cities. Actions to ¢&
serve and propagate indigenous horticultural crops may be initiated ir
such regions.

Key implementer:

Department of Horticulture

Stakeholders:

Horticulture/ Agriculture universities
Research institutes

Indian Council of Agricultural Researcl{ICAR)
Co-operative banks and societies

Capacity building
needs:

Training programmes or farmers on benefits ofconsewing indigenous varie-
ties. Department of Horticulture may conduct such training programme at
block and Gram Panchayat level through KrishiVigyan Kendra/ Agriculture
Extension
Such training programmes may be conducted periodically at taluk/district]
level for farmers and may be integrated as sessions in exisfj training
schedules of inline departments.

Timeframe:

Mid term (2 z 5 years)
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Funding:

INR 14,500 crores of the total of INR 108,000 cores under the NAPCC Mk
sion for Sustainable Agriculture is earmarked for infrastructure. This includes
the improvement of markets (INR 3,000 crore) and marketing (INR 2,000

crores) explicitly.
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11.3.7.Formulation of a livestock insurance policy

Sector: - Animal Husbandry Type: Policyintervention No.:

Issues being
addressed:

Lack of mechanisms, initiatives and incentives for systematically enhancing
resistance of livestock to vector borne diseases and increasing heat/co
stresses as may be expected from changes in the climate.

Central Government to conceptualise and formulate divestock insurance pd-
icy with premiums taking into account vaccination records and suitability of &
breed for a given regionOpportunities to conserve indigenous breeds which
are adapted to extreme climate or have potential to adapt, may also b&-¢
plored in such insurance policy.

Implementation
arrangement:

A Prepare detailed livesock inventory including region-wise breeds, &-
isting resistance, level of vaccination and threat due to climate chang
This would help in identifying the target (priority) br eeds Also histoii-
cal data on adaptation of indigenous breeds may be collected, analys
to draw conclusion on their resistance erratic against climatic events.

A Formulate a plan to execute largescale vaccination. This will alsori-
clude awareness of livesick owners. This may be achieved throughre
ganizing vaccination camps at taluk level with prior promotion and
awareness creation.

A Submission of a proposal for an insurance @entral Government for fi-
nancial as well as technical assistance.

A Centre of excéience in this field may be established in existing Veter
nary Research Institutes.

A There should also be a mechanismto periodically review the progres
and identify any emerging gaps.

A A nodal cell within animal husbandry department may be constitutec
having members from department research institutes, panchayat etc.

Key implementer:

Department of Animal Husbandryand Veterinary Services

Stakeholders:

State Veterinary Research Institutes
Indian Veterinary Research Institute (IVRI)
Panchayat Raj institutions

Local NGOs

Capacity building
needs:

Training for administrators on assessment of resistance and threats emergin
from climate change.
Training for livestock owners on
A Risks associated with climate changes
A Benefits of vaccination
A Promotion of livestock insurance

Timeframe:

Mid term (2 z 5 years)

Funding:

INR 6,500 crores of the total of INR 108,000 cores under the NAPCC Missior
for Sustainable Agriculture is earmarked for research and development. Th
includes risk management (INR 1,000 crorg explicitly. The development of
a new generation of insurance products including livestock insurance isxe
plicitl U T AT OET T AA ET OEA EAU EIT OAOOAI
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11.3.8. Exparsion ofbreeding of indigenous cattle breeds

Sector: - Animal Husbandry Type: Implementation No.:n

Issues being
addressed:

Lack ofsufficient mechanisms, initiative and incentives forconserving indig-

enous climate tolerant breeds of cattle gmrithmahal, hallikar, khillar) and

buffalo (pandharpuri, surthi). These breed hold promise to survive succas
fully against erratic climatic events. Thus breding of these breeds should bg
one of the top priorities of the state in order to combat climate change.

Indigenous breeds are being developed by selective breeding in livesto
farms located in Tumkur, Chikkamagalur and Haveri. This needs to be-€
tended.

Implementation
arrangement:

A Department of Animal Husbandry may approve new livestock farms i
other districts to promote the conservation of indigenous breeds. Thig
may be based on the geographical division of the state. Further depkn
ing upon the need, new breeds may also be included conservation
plan.

A As and when required,research collaboration with international insti-
tutes may be solicited This will bring international expertise at local
level.

A To devise a mechanism to monitothe success of the programme an
need to include/exclude any cattle breed.

Key implementer:

Department of Animal Husbandry

Stakeholders:

Karnataka Animal Husbandry and Veterinary Science universities
Veterinary research institutes

Indian Veterinary Research Institute (IVRI)

Panchayat Raj institutions

Local NGOs

Capacity building
needs:

Capacity building of veterinary doctors and scientists as mentioned above.

Timeframe:

Mid to long term (37 7 years)

Funding:

Funding sources to be identified.

Although the NAPCC Mission for Sustainable Agriculture provides a divéers
fied budget of INR 108,000 wores for the period 2011-2017, the scope of this
action is not covered. Nevertheless, theonservation of indigenous livestock
species is an explicit goai £ A OEA EAU ET OAOOAIT
OAAAOh 1 EOAOOI AE AT A ZEEOE AOI OOOA
screening and cataloguing of indigenous plant and animal gene pools.
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11.3.9.Enforcement of Karnataka Groundwater Act

Sector: Water Resources Type: Policy intervention No.: n

Issues being
addressed:

Over-extraction of groundwater resources, especially in 35 overexploite(
and 3 critical taluksGroundwater has been indisriminately used in the
state with the extraction levels exceeding 100 per cent in many region
Ground water continues to be one of the major sources of water supply
many rural and urban areas.In the agriculture sector, surface irrigation
sources andtraditionally used tanks have lost the cadence of irrigation @-
tentiality due tovarious reasonsand there has been a shift on thdevelop-
ment of groundwater based irrigation that has also led a way for intensiv
multi season agriculture. Thus, the groundvater withdrawal is far in ex-
cess of recharge leading to declining water levels and increasing pumpir
costs.

Enforcement of the newly enacted Karnataka Groundwater Act 2011 ig-v
tal for protection of groundwater resources as it considers necessary t
bring a general legislation to control the indiscriminate exploitation of
ground water especially in the notified areas of the state.

Implementation a r-
rangement:

A Initiation of statutory functioning of the Groundwater Authority to be
constituted under the Groundwater Act.

A A monitoring mechanism should be devised to evaluate the effectv
ness of the implementation and identify emerging challenges which ma
need inclusion/exclusion of certain clauses and rules.

A Any revenue earned through fine/penalty shouldbe directed towards
the groundwater recharge.

Key implementer:

Department of Water Resources

Stakeholders:

Department of Mines &Geology

Department of Agriculture/Horticulture Department
Water supply boards

ULBs

Panchayat Raj institutions

Capacity building
needs:

Training of relevant officials may be conducted on the Act and its imgd
mentation i.e. clause, rules, actions, penalty, prohibited activities etc.

A nodal officer/cell at state level may be appointed for st year to resolve
and address issues emerged at field level in implementation.

Timeframe:

Short term (17 2 years)

Funding:

INR 7,805 crore has been allotted for groundwater management under th
NAPCC National Water Mission.
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11.3.10. Creation ofPolicy bodyfor restricting groundwater use

Sector: Water Resources Type: Policy intervention No.:
Issues being Groundwater resources are subjected to oveextraction, especially in 35

addressed:

overexploited and 3 critical taluks. Unplanned and excessive extraction g
groundwater may lead to theno-watersituation in near future. To avoid such
situation, there should be adequate mechanism to restrict groundwater us
and also promote groundwater recharging.

As a Groundwater Authority will be established under the Groundwater Acl
2011, guidelines and policies need to be framed for granting permissions f¢
groundwater used. No suitable body has been constituted to assume the
functions. Establishment of a stée level policy body is required to review the
possibility of prohibiting the use of groundwater for non-drinking and non-
emergency uses.

Implementation
arrangement:

Government of Karnataka to set up a policy body to review the existingesc
nario and prepare a plan to impose restrictions on groundwater. The plan
will include

A Restriction on groundwater use in overexploited and critical taluks for
all uses except drinking purposs;

A Fixing the diameter of pipes to draw gromdwater for drinking water
uses in line with CGWB rules.

A Provision for mandatory groundwater recharge by water supply boards
and other agencieqtownships of PSUs, industrieskextracting ground-
water for large scale drinking purposes;

A Arriving at a groundwater tariff for the non-drinking purposes for agri-
culture and linked to agricultural power tariffs as discussed in point no
1.

A All industries withdrawing ground water for industrial operations
should mandatorily recharge the groundwater. There should be sth-
anism to ensure their partnership in watershed management.

A Promotion of artificial groundwater recharge through provision of a
rebate on water tariffs to groundwater recharging entities (farmers, m-
dustries etc.)

The policy body would provide suitable guidelines and policy input to Ge-
ernment of Karnataka and specifically the yet to be established Groundwat
Authority.

Key implementer:

Department of Water Resources

Stakeholders:

Central Ground Water Board (CGWB)

Department of Mines & Geology

Department of Agriculture

Department of Rural Development &Panchayat Raj
ULBs

Water supply and sewerageboards

Panchayat Raj institutions

Capacity building

Training and awareness programmes for large consumers (industries, far
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needs:

ers) on theimportance of groundwater, introduction to water use efficiency
AT A AT T OAOOAOCET T h CcIT OAOT I Al O8 DdcludryE
rebate and incentives. Local NGOs may be important partners.

Numbers and contents of these training programmes may daalised in close
consultation with relevant departments and stakeholders.

Timeframe:

Short term (17 3 years)

Funding:

INR 7,805 crores has been allotted for groundwater management under the
NAPCC National Water Mission.
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11.3.11. Introduction of a groundwater cess

Sector: Water Resources Type: Policyintervention No.:

Issues being
addressed:

Introduction of a groundwater cess from which a groundwater fund would be
created. Levying cess on groundwater extraction will not onlyaddress the
problem of overuse and scarcity of ground water but also supports the cae
tion of the groundwater fund that would finance groundwater recharge
schemes within the state proposed by private and public project proponents.

Currently, there is no poper database of the groundwater users that is e
essary tomeasure, control or monitor groundwater usage

If carefully plannedthe proposed cess will helpegulate unscrupulousextrac-
tonT £ COT 01 AxAOAO OET AA OEA OOAOAB
ready extracted to exhaustion in many regions.

Implementation
arrangement:

A A cess may be finalised based on the stage of groundwater develc
ment in particular region. It should vary for different volume brackets
(incremental in nature);

A A rebate may alsobe provided to the entities practising groundwater
rechargerainwater harvesting

A Cess remittedmay be utilised for the promotion and implementation of
groundwater recharge.

A Apart from cess, government may also make groundwater recharg
mandatory to largeconsumers of groundwater.

Key implementer:

Department of Water Resources

Stakeholders:

Central Ground Water Board (CGWB)

Department of Mines & Geology

Department of Agriculture

Department of Rural Development &Panchayat Raj
ULBs

Water supply boards

Panchayat Raj institutions

Capacity building
needs:

Since water has been treated as a private resource the cess on groundwa
will need to be accompanied with large scale media campaigns and necess
capacity building activities. A nodal agency may begpointed to developade-
quate capacity building strategies in this regard.

Timeframe:

Short term (17 2 years)

Funding:

No significant funding requirement envisaged
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11.3.12. Introduction of capital subsidy for RWH structures

Sector: Water Resources Type: Policyintervention No.:
Issues being The vast potential for collection of rainwater for productive use, groundwater

addressed:

recharge and temporary storage in water bodies in order to reduce the irrgy

tion dependency on groundwater (at present it is 45%)remains to be uti-

lised.As rainwater is in pure form, collected rainwater may be utilised for
many productive uses with a light treatment. The state of Karnataka with $u
ficient rainfall in most of the region except northern part has distinct a-

vantage and opportunity to harvest rains to reduce pressure on ever depile
ing ground water resources.The Karnataka government in February 2009
announced that buildings, constructed in Bangalore city will have toompul-

sorily adopt rain water harvesting facility. Residential sites, which exceed a
area of 2400 sqft (40 x 60 ft), need to create rain harvesting facility accordin
to the new law. However, the rainwater harvesting is yet to gain momentum
in terms of adual implementation and use.

Devise an incentive inthe form of a capital investmentsubsidy for rainwater
harvesting (RWH) structures.

Implementation
arrangement:

Formulation of a state level body with representation from all stakeholders
to:
A Reviewthe existing pressure on groundwaterregion wise;

A Design agro climatic zone wise incentive plans including subsidies d
material (pipes, roof materials, filters etc);

A Funding could be met through the groundwater cess (refer action
above).

A The subsidiesshould be designed on differential basis i.e different fo
different uses like agriculture, industries, domestic etc.

A All the municipalities in the state may be advised to develop their owt
strategies to promote rainwater harvesting. The technical assistae
mat be provided by state.

A A Rainwater harvesting cell may be dedicated to address frequent
raised queries. Similarly municipalities may also have such cells.

A Adequate monitoring and evaluation of this initiative should be done
periodically.

Key implementer:

Bangalore Water Supply and Sewerage Board

Stakeholders:

Department of Town Planning

Public Works Department

ULBs

Water supply and sewerage boards Panchayat Raj institutions

Capacity building
needs:

At outset, simple guidelines to constructainwater harvesting infrastructure
and its operation and maintenance may be prepared.

Mass media campaigns on the water scarcity and the need for rainwaterrhzg
vesting needs to be carried out.

Electronic and print media may be used to promote the rainwateharvesting,
its advantages and available subsidies.

To promote rainwater harvesting in the in urban municipal areas, it is als(
necessary to have dialogues with industries and corporate organisations.
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Timeframe: Short term (17 3 years)

Funding: INR 7,805 crore has been allotted for groundwater management under th
NAPCC National Water Missian

182




KARNATAK/STATEACTIONPLAN ONQLIMATECHANGH 15TASSESSENT

11.3.13. Integrated water resources management in public buildings

Sector: \Water Resources Type: Implementation No.:
Issues being There is growing need to manage water judiciouslyto address the ever m-
addressed: creasing demand supply gap on account einprecedented demand for water

with limited availability.

Reuse of treated water in industries and urban local bodiehad failed to
make significantachievements in near past.

Wastewater generated in various industrial operations carry loads of toxig
pollutants which is discharged into river, arable lands etcThis water if treat-

ed effectively may be reused thusreducing the wastage of this precious e-

source and avoidhg environmental deterioration.

The adoption of a long term strategy forintegrated water resources ma-
agement in public buildingswill setan example to emulate by private bud-

ing owners.
Implementation A Department of Urban Development to make reise of treated
arrangem ent: wastewater mandatory in public buildings

A Arebate on water tariffs in case of recydhg and reuse of treated waste
water may be introduced as incentive;

A Water tariffs may be restructured taking into account not only the i-
flow of water but also wastewatergenerated

Key implementer: Department of Urban Development

Stakeholders: Department of Town Planning
Public Works Department
ULBs
Water supply and sewerage boards

Capacity building A Nodal Ayency may be appointed to develoguidelines on Integrated Water

needs: Resource Management. Capacity building programmes need to be conduc
for industries and public sector institutions to recognise the growing prd-
lems and proactively seek best margement solutions in the sector

Timeframe: Short to mid-term (2 z 5 years)

Funding: INR 47,059 crores has been allotted under City Development National g
sion on Sustainable Habitat towards sewage treatment, reuse, recycle
wastewater and rain waer harvesting and INR 25 crorefor capacity building
for RWH and reuse recycle waste water. Substantial financial commitmen
are also available under NAPCC National Water Mission.
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11.3.14. Revision ofpricing policy for irrigation water

Sector: Water Resources Type: Policyintervention No.:
Issues being Low priced irrigation water is a substantial impediment for investmentin

addressed:

water infrastructure and sustainable resource utilisation and management.

Water charges recovered fronfarmers form only a fraction of water produc-
tivity and the actual O&M cots.

Thus,Water Resources Department to lead a cost benefits analysis in order
assess the financial burden of irrigation water and to formulate a pricing go
icy rationalising irrigation in view of efficiency, cost effectiveness antbng-
term sustainability and the need for adequate finance.

Implementation
arrangement:

Government mayconstitute a committee to assess

A Financial implications of current irrigati on water schemes for farmers
and tax payers;

A Carry out cost benefit analysis to arrive at suitable water tariff struc-
ture to provide for the operation and maintenance of watershes and
distribution infrastructure ;

A Develop consensus amongtakeholders on waer tariffs .

Key implementer:

Department of Water Resources

Stakeholders:

Department of Agriculture

Academicand research institutes

Panchayat Raj institutions

&AOI AoOGs AT i1 O EOEAO
Department of Revenue

Capacity building
needs:

With the help of local. ' / Oh AxAOAT AOO DOI COAIni
strate the need of water tariffs may be conducted dilock and Gram Pancla-
yat levels.

Participatory capacity building programmes for farmers need to be effectar
ly planned.

Timeframe:

Mid term (3 z 5 years)

Funding:

No significant funding requirement envisaged
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11.3.15. Estimation ofthe ecologicalcarrying capacity of the Western Ghats

Sector: Forestry and Biodiversity Type: R&D No.:
Issues being Carrying capacity is defined ashe maximum numberofactivities - like domes-

addressed:

tic, agriculture, transport,industries- that can be done continuously over g
period of timewithout affectingthe existing quality of life (existingtraditional

practices, access to resources, etc.hiodiversity, ecological systems like
coastal systems, forests etd.he carrying capacity study of Western Ghats wil
help to understandthe limits on the availability ofresources and their usage.

The Western Ghatsis a global biodiversity hotspot, but scientific researd
showsOEAO AET AEOAOOEOU EO 110 xAll 1
forest tracts. Some of the major problems in the Western Ghats areabitat
loss and fragmentation, forest degradation, unplanned tourism and changin
land use, humarelephant conflict, timber and wildlife poaching/ trade and

inclusion of invasive alien species and forest fires

Implementation
arrangement:

A Nodal Agency (group of expert institutes) may be appointed to
A Study the existing development pressurgon the Western Ghats

A Devise a methodology to assess the overaiarrying capacityin respect
of anthropogenic pressures including but not limited tosettlements,
agriculture, roads and other construction, industries and mines

A Develop high resolution maps for monitoringthe status of the Western
Ghats

A Formulate recommenchtions on restrictions or prohibition of further
development activities;

A The study could provide a blue print that may be worth replicating or
adapting for other biodiversity hot spots.

The study will result in the development of an integrated ecological cay
ing capacity framework for Western Ghats. This will cover valuation g
ecosystem services and goods that will help the decision makers in tern
of sustainable use and planning of developmental agities through prop-
er zoning with minimal impact on critical biological systems. The work
should be an open ended one with inbuilt provision for integration of new
data and findings in the future.

Key implementer:

KarnatakaForest Department

Stakeholders:

Karnataka Biodiversity Board
Western Ghats Task Force
Department of Mining and Geology
Research institutes

Capacity building
needs:

Orientation, training and exposure visit programmesshould be conducted for
capacity building of farmers, implementing officers, agencies, and local self

-government members(Panchayat).

Timeframe:

Short to midterm (2 z 5 years)

Funding:

Funding sources to be identified; Consider purview of the NAPCC Mission 1
Green India and budgetary provisions hereunder
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11.3.16. Control and eradication of invasivalien species

Sector: Forestry and Biodiversity Type: R&D No.:
Issues being Biological invasion by alien species is recognised as one of the major thre:
addressed: tonative species and ecosystems. Introductionf new species into a habitat

causes serious consequences to the existinffora and fauna.lUCN has idenit
fied introduction of invasive as one of the possible reas@for the population
decline of native organismgCurrently, there is insufficient information about
invasive alien plants; their distribution, rate of spread and adaptability to
new environments.

The introduction of the African catfish Clariasgariepinug, a carnivorous fish
has caused serious damage to the indigenous fauna in the lakes and rivers
Karnataka.Weeds likeEupatorium, Lantana and Parthenium have invaded
large areas Eucalyptusplantations in the Ranibennur Blackbuck sanctuary
have affectedthe population of therare Great Indian Bustardt An opening up
of the forest canopy in the humidareashasresulted in the invasionof the ex-
otic weedEupatorium. An increase inEupatoriumis one of the causes for the
spread of Kyasanur Forest disease amormeople since it supports tick popu-
lation which act as vectors for this disease.

Implementation
arrangement:

Scientific methods for eradication, containment and control methods an
technologies for invasive species.Karnataka Forest Department may initia
partnership wit h institutes of repute so asto:

A Inventorise alien species and ssess the extent of invasion region wise
A Assess the impact of such invasion cecosystems;

A Develop scientific methodsand/or evaluate existing methods to control
invasive species

A Demonstrate successfulcontrol or containment techniques and impe-
mentation at large scale

A Close and priodical monitoring of control programmes.

Key implementer:

Karnataka Forest Department

Stakeholders:

Karnataka Biodiversity Board
Researchand academic institutes
Department of Agriculture

Capacity building
needs:

Training of government officials and stafimust be conducted

1 To make them aware of contemporary issues (pest risk analysis an
identification of pests of quarantine importance)

1 Toeffectively manage and handle alien species in an area; and
I Toensure the effective implementation othe above

Timeframe:

Midterm (2 z 5 years)

Funding:

T OAOTT AT O T2 YT AEA EAO 1 AOT AEAAnN-
tensification of Foress VAT ACAT AT 66h O1 AAO xEEAE
called Control and Eradication of Invasive Alien Species, from which fundir
can be obtained from the MoEF, Gol.

1 http://ces.iisc.ernet.in/envis/sdev/CES_ETR/etr16.pdf
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11.3.17. Eviction offorest encroachments

Sector: Forestry and Biodiversity Type: Implementation No.:
Issues being About 60.2% of the populationof Karnatakais engaged inagricultural and
addressed: allied activities. The per capitaland of thestate is 2.13 ha, whereas in the

Western Ghats,theaverage holding is 0.22 ha. Since the proportion ofmang
al and small land holdings is very high in thetate, pressure on forest land ig
immenseEncroachment of forestland in the state is forhuman settlements,
agriculture, coffee plantations and minesEncroachment of forestland and
diversion of forestlandfor non-forestry purposes have together caused fray-
mentation offorest ecosystem, loss of habitat, disturbance to wildanimals
loss of endemic species, efcAbout 84,799 hectares of forest area isaid to
be under encroachment, causing fragmentation andreductionn the forest
area?

Implementation A Inventorisation of encroachmentby location, extent and type(agricul-

arrangement: ture, mining, settlemens) needs to be done. The objective of the inne
torisation exercise is to find out the encroachment pattern by the ind
viduals or group of individuals in the forests of Karnataka, and to ghat
er information about the causes of encroachment. It is very importan
to understand the socieeconomic pattern of tte encroachers as well as
the encroachment pattern (duration of illegal occupation, rate of
croachment, etc.).

A Map and estimate recent statugnd typesof forest encroachment using
Remote Sensing data.

A Removal of encroachmert through enforcement of exising legislation
under provision of the necessary protection of personnel involved;

A List of encroachersmay be widely circulated and advertised to gerne
ate further awareness on the stringent actions

A For eviction of encroachers, the Forest Department, JFMbramittees
and Self Help Groups should work together.

Key implementer: Karnataka Forest Department

Stakeholders: Revenue Department Village Forest Committees, Self Help Groups

Capacity building Equip the Forest Department and its frontlinepersonnel with proper under-
needs: standing of the relevant legislations addressing socieconomic challenges in
performing their duties to evict the encroachments.

Timeframe: Short to mid term (1z 5 years)

Funding: Funds available under Karnataka Forest Devegbment Fund and 13 Finance
Commission may be utilized.

1 http://www.parisara.kar.nic.in/PDF/Forest.pdf
2hitp://www.karnatakaforest.gov.in/English/a boutus/note.pdf
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11.3.18. Promotion ofeffluent treatment plants

Sector: Coastal Zone Type: Implementation No.:
Issues being The population pressure is expected to increase further due to banization

addressed:

and industrial development all along the Karnataka coast. The pollution levg
in inland surface water increasing during post monsoon and pre monsoo
periods. The concentration of direct or indirect disposal of effluents and m

nicipal drains to estuaries, rivers or near shore waters causing water pal-

tion. Further, the haphazard dumping of fish waters near fish landing centre
processing of fish catch and the large number of ice factories also causing-v
ter pollution. Improper solid waste disposal and inadequate treatment of
sewage contributing to the water pollution in urban areas. Similarly beacl
and river sand mining also contributing to the problem which leads to decling
in fragile coastal ecological balance.

Considering above major problemwith respect to water pollution in coastal
region it very essential to promote treatment plants at point source/ CETP
for small industries.

Implementation
arrangement:

Karnataka State Pollution Control Board (KSPCB):to

A Update the inventory of industries located inthe coastal zoneand the
status of water discharge and treatment facilities;

A Undertake aneeds assessmentind a and feasibility analysis oEETR in
the coastal zone

A Define a suitable ownership model (privateplayer, association, KSPC
or PPP) and @velop technical and financial plan to setug CETP in the
region;

A Enforce existing rules and regulation in stricter mannerand monitor
compliance closely;

A Deviseoptions for limiting the sanction of new industries i vulnerable
coastal hotspot

Key implementer:

Karnataka State Pollution Control Board

Stakeholders:

Karnataka State Coastal Zone Management Authority
Department of Water Resources
Research institutes

Capacity building
needs:

It is very essential tobuild capacity and create awareness among industria
ist, regulators, developers, consultants, NGOs, students and academicsne
derstand wastewater treatment process, technologiesaffordable treatment
optionsand threat from discharging untreated effluent

Timeframe:

Short term (17 2 years)

Funding:

Fee collected from the project proposals/industries, etc, may be utilized.
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11.3.19. Conservation and development of Mangroves

Sector: Coastal Zone Type: Policy intervention No.:
Issues being The coastal zone irKarnataka contains habitats and ecosystems, such as; ¢

addressed:

tuaries, mangroves and coral reefs is entailed with a galaxy of resource
which have definite role in the maintenance of the ecological balance ar
economic vitality of the coastalregion. The diversity and distribution of man-

groves along the Karnataka coast indicates the sensitivity to various eny
ronmental changes. Further increasing anthropogenic pressures, in the for
of conversion of habitats or pollution, are mainly responsil@ for the decline
in species level diversity of mangroves and core reef along the coast.

To overcome above problem it is very essential to formulate an action plg
for replanting of mangrove in the area where they have disappeared. Alg
taken up inconjunction with protection of mangroves, patches of biodiversity,
rich habitats in the coastal, riverine and deltaic belt.

Implementation
arrangement:

Karnataka State Coastal Zone Management Authority to:

A Develop a viable concept for replanting in termf extent, timeframe,
implementation, monitoring etc. in consultation with a competent e-
search institute;

Awl OOOCEI ¢ 1T AAIT Aiii 61 EOEAOS ;PAOD
A Promotion of awareness on the importance of mangrove ecosystam
A Removal of encroachents posing a threat to mangrove ecosystes)

A Replantation plan to rejuvenate the mangrove ecosystem

Key implementer:

KarnatakaForestDepartment

Stakeholders:

Karnataka State Coastal Zone Management Authority
KarnatakaBiodiversity Board

Department of Agriculture

Panchayat Raj institutions

Local NGOs

Capacity building
needs:

It is essential to impart knowledge onmangrove protection to different
groups of coastal population. The awareness /usenteraction should be
conducted in different regions during different times of the year. Further, skill
training programme on mangrove nursery and using of Information ang
communication tools improves thedesired level of awareness

Timeframe:

Short to mid term (27 5 years)

Funding:

Mission on NAPCC NationdWlission for Green India allocates INR 500 cror
to regenerate 0.1 million ha of mangrove ecosystem
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11.3.20. Stabilzation ofthe grid supply voltage

Sector: Energy

Type: Implementation No.:

Issues being
addressed:

Energy efficiency failed to make substantial inroads.

Energy audit still has low visibility; the necessary professional capac

ties remain to be created at scale.

1 The Energy Conservation Building Code (ECBC) is yet to be notified
state level, theconcept of Green Rating for Integrated Habitat $A
sessment (GRIHA) is also not in force as it is a part of ECBC.

1 The Market Transformation for Energy Efficiency (MTEE) under th¢
NAPCC is not on the horizon in Karnataka yet.

{ Stabilisation of the grid supplyvoltage in a systematic and time bound

manner is required so that appliances achieve their design efficientl

and lifetime. This requires scheduled load planning/shedding unti
the demandsupply gap is closed.

=a =4

Implementation
arrangement:

Enhanceenergy dficiency with technological interventions and adoption of
best practices

A Development ofan automated load shedding system

A Reduction in the overloading of existing lines and substation ecp
ment.

A Grid connection of power pooling arrangements by developip Public
private partnerships.

A Adapting how the transmission system is operated, using both new an
OOAAEOQEIT T Al OAdhdehmdnddnd Dpplghdughd ftok Ae
market by National Grid

A Focuson energy efficiency investments in industry by theenergy data
reporting and benchrmarking practices.

A The smart grid initiative for demand side management anéhtegration
of renewable resources.

Key implementer:

Electricity supply companies (ESCOMSs)

Stakeholders:

Department of Energy
KarnatakaElectricity Regulatory Commission (KERC)
Rajiv Gandhi GrameeNidyutikaran Yojana

Capacity building
needs:

1 Planning and ceordination of the state power grid with the central
electricity authority, southern regional electricity board, power ge-
erating companies and with the distribution and retail supply licen-
sees.

{1 Trainings, networking and exchange of experiences for professiona
across the states and nations to learn from their success stories.

il

Timeframe:

Short to mid term (17 3 years)

Funding:

INR 485 crores plus additional anticipated private contributions of INR
14,000 aoresto the NAPCC NationaMission for Enhanced Energy Efficiency
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11.3.21. Making Energy Adits mandatory

Sector: Energy

Type: Implementation No.:

Issues being
addressed:

Energy efficiency failed to make substantial inroads.

Energy audit still has low visibility, the necessary professional capac
ties remain to be created at scale, the Energy Conservation Buildir
Code (ECBC) is yet to be notified at state level, the contep Green
Rating for Integrated Habitat Assessment (GRIHA) is also not in for
as it is a part of ECBC. Altogether, the Market Transformation fonE
ergy Efficiency (MTEE) under the NAPCC is not on the horizon inrkKa
nataka yet.

1 KREDL to strategize coverig all establishments with a connectec
load of 500 kVA and above in a time bound manner with energy aud
with priority on industries.

This entailsthe capacity building of the KREDL.

=a =

Implementation
arrangement:

To be defined by KREDL based on experiencesmde so far and str&
egies envisaged.

1 To encourageenergy audit in industrial, institutional, commercialand
government buildings, the state government has toinitiate schemes
to bear the energy audit cost as financial assistance.

Key implementer:

Karnataka Renewable Energy Development Limited (KREDL)

Stakeholders:

Department of Energy
Bureau of Energy Efficiency (BEE)
Electricity supply companies (ESCOMSs)

Capacity building
needs:

1 Improve and increase the local capacities and skills on energydit-
ing and to increase contribution towards energy efficiency.

9 $AOAT T PIATO 1T &£ O EOxAOABO O A/
achieved by audits

Timeframe:

Short to mid term (1z 3 years)

Funding:

Funding sources to be identified; Considepurview of Mission for Enhanced
Energy Efficiency and budgetary provisions hereunder
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Notification of the Energy Conservation Building Code (ECBC)

11.3.22.

Sector: Energy

Type: Policyintervention No.:

Issues being
addressed:

=a =

Energy efficiency failed to make substantial inroads.

Energy audit still has low visibility; the necessary professional cap&c
ties remain to be created at scale.

The Energy Conservation Building Code (ECBC) is yet to be notified
state level, the concep of Green Rating for Integrated Habitat #-
sessment (GRIHA) is also not in force as it is a part of ECBC.

The Market Transformation for Energy Efficiency (MTEE) under thg
NAPCC is not on the horizon in Karnataka yet.
The Energy Conservation Building CodéECBC) to be notified at state
level within 2011.

Implementation
arrangement:

A Notification of the Energy Conservation Building Code (ECBC

A Strategizing viable promotions strategies consideringlelivery mecha-
nism for energy efficiency programmes, aframework for coordination
between various government entitiesand awareness creation.

A Development of energy conservation handbooks for commercial b
ings and residential apartments

A Constitution of a state level technical committee to recommen
amendments inthe building bye-laws.

Key implementer: Karnataka Renewable Energy Development Limited (KREDL)

Stakeholders: Department of Energy
Department of Town Planning

Capacity building
needs:

1 Capacity building of the institutions that support energy efficiencyat

state level, like the State Designated Agencies (SDAs), Urban Deve
opment Department (UDD), Public Works Department (PWD), Urban
Local Bodies (ULBSs).

Workshop for promoting ECBC for creating awarenesachitects, en-
gineers, builders and other stake haders.

Timeframe: Short to mid term (1z 3 years)

Funding: No significant funding requirement envisaged for the notification
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11.323. LYLX SYSy(d b!t// Q& al NJSG ¢NIyaFtz2N)¥l

Sector: Energy Type: Policyintervention No.:
Issues being A Energy efficiency failed to make substantial inroads. Energy audit sti
addressed: has low visibility, the necessary professional capacities remain to b

created at scale, th&nergy Conservation Building Code (ECBC) is yet
be notified at state level, the concept of Green Rating for Integrate
Habitat Assessment (GRIHA) is also not in force as it is a part of ECB(

A Altogether, the Market Transformation for Energy Efficiency(MTEE)
under the NAPCCare not on the horizon in Karnataka yet.

A KREDL to develop strategies for Market Transformation for EnergyfE
ficiency (MTEE) under the National Mission for Enhanced Energy Efi
ciency

A Create institutional capacity for creating a marketplatform for sale of
carbon credits;

A Offer fiscal incentives for adoption of energyefficient equipment and
appliances under the National Mission for Enhanced Energy Efficiency

A Introducing CDM into energyefficiency.
A

Implementation A Preparation of a ranking of carbon emission abatement costs for diffe
arrangement: ent mitigation options specific to Karnataka (as was done for India) i
order to inform decision processes to overcome cost bias and to initiat

market transformation towards their preferential adoption;
[0 Power [ Industry [l Transport [l Habitats [0] Agri & forestry

Anatsment Efftylene cracking, retroft.
ocoat -
ot Public ransport - buses.

Stesd - BOF to scrap EAF shift, new bulld
Fice management - nuirient management
Fice management — shallow fioodng ——

Siel - BOF to gas-DRI shift, new bulkd
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Abatament potenttal
Clinker substiution by slag Milion fonnes CO.e

B &8 5B oNBGSS

g 8

Figure 44: Emission abatement costs for India in 2030 1

A Conduct an indepth assessment of leveraging carbon finance inau
ing CDM for single/bundled projects, programmatic approaches, \xo
untary emission reductions for energy efficiency projects. ldentify
barriers and most viable options followed by the development of ¢
Karnataka guide to carbon finance. The most viable options shou
be piloted and demonstrated to encourage wider participation iad
utilisation of the useful instruments (also refer actionfZl below).

A Mandating specific energy consumption reductions in the large ene
gy- using industries, including a system for companies to trade ene
gy-savings certificates.

IMcKinsey & Company, In¢2009). Environmental and Energy Sustainability: An Approach for India
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Sector: Energy Type: Policyintervention No.:

A Reducingmarket barriers to support the adoption of costeffective,
energy-efficient and clean energy products in a sustainable manner.

A Energy conservation in buildings and municipalities through perfo-
mance contracting by ESCOs;

Key implementer: KarnatakaRenewable Energy Development Limited (KREDL)
Private parties

Stakeholders: Department of Energy
Department of Commerce and Industries
Bureau of Energy Efficiency (BEE)

Capacity building 9 Creating awareness on the use of incentives, including reduced tax
needs: on energy-efficient appliances.

1 Financing for publizprivate partnerships for demandside manag-
ment programmes that reduce energy consumption in the municipal,
buildings and agricultural sectors.

1 Consumer education, loans/rebates and promotional activities (e.cad
beling) help expand market share of energy efficient appliances.

Timeframe: Short to mid term (1z 3 years)

Funding: Funding sources to be identified; Consider purview oMission for En-
hanced Energy Efficiency and budgetary provisions hereunder
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Scaleup renewablesxontribution

Sector: Energy

Type: Implementation No.:

Issues being
addressed:

1 Among the states in India, Karnataka has one of the highest potentiz
for renewable energy. The renewable energy potential in the state
estimated at about 19 GW, primarily from wind, small hydro, co
generation and biemass sectors.Currently renewable sources are
contributing to around 22% of the installed capacityimplying a large
potential remaining to be tapped Large-scale solar power pilotpro-
jects are not on the horizon, except# 0 # ,tle® demonstration
plants of 3-5 MW capacityeach

1 Projectfinancing for renewable energy thorough the creation of greer
energy fund.

Establishment of renewable energy economic zones.
Rapid scaling up of activities to implement the Renewable Energy Pq
icy through time-bound targets wherever instruments of the Nabnal
Solar Mission provide for the requisite resources.

= =

Implementation
arrangement:

A Conduct an indepth assessment of barriers impeding the deploymen
of different renewable energy technologies;

A Strategize how these barriers can effectively be overcomfor every
technology. Define policy interventions where necessary to addres
barriers;

A Pursue negotiations with private developers and financing institutions
to invest, particularly in large <ale projectsto drive down the cost with
specific focus on lage solar power plants

A Removal of implementation barriers of renewable andbiomass based
generation with regulatory incentives for its promotion;

A Create platform for domestic solar industry followed by effective
mechanism for certification and rating ofmanufacturers of solar appl
cations;

A Conduct an indepth assessment of leveraging carbon finance includin
CDM for single/bundled projects, programmatic approaches, voluntary
emission reductions for renewables projects. Identify barriers and mos
viable options followed by the development of a Karnataka guide t
carbon finance. The most viable options should be piloted and demo
strated to encourage wider partiégpation and utilisation of the useful
instruments (also refer action above).

Key implementer:

Department of Energy and Karnataka Renewable Energy Developmentni-i
ited (KREDL)

Stakeholders:

Wind energy developers and Investors and other line departments like fores
and revenue etc, for diversion of land and KPTCL and other utilities like BE
COM,CHESCOM, MESCOM, HESCOM and GE&@®Mso Panchayat rajn-
stitutions and ULBs.

Capacity building
needs:

1 Most feasible energy generation source to meet loAgrm energy
needs

1 To setup an environment for solar technology penetration to serve
populations without access to commercial energy.

1 Expanding the renewable market by scaling up of renewable energ
solutions

1 To demonstrate the economic, social, and environmental viability ¢
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low carbon development pathways.

1 Commission work to actively identify weakresses in current grid n-
frastructure and consider the attributes of renewable energy in future
infrastructure developments

Timeframe: Mid term (5 z 7 years)
Funding: INR 12,00015,000 crores under the NAPCC National Mission for Enhanc
EnergyEfficiency.
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Removebarriers in wind energydevelopment

Sector: Energy

Type: Policyintervention No.:

Issues being
addressed:

1 Karnataka is one of the windrich state in India and has a potential of
around 13 GW. Currently, only a capacity of around 2 GW has been
stalled harnessing only about 15% of the estimated potential. This i
not an encouraging development considering a significantly hig
wind potential in the state and developments experienced in othe
wind-rich states.

1 Review the barriers that have resulted in Karnataka losing its leadin
role in wind energy developmentand its current slow pace of devé
opment. Evolve appropriate policy changes and tarifirame work to
encourage the investment in wind energy development in the state.

Implementation
arrangement:

A Create a platform to attract industries, PPP and project developers |
invest in research, domestic manufacturing and development of win
energy generation;

A State government to involve regulators, power utilities and local dit
zens to formulate effective policy and framework

A Support up-gradation of technologies and manufacturing capacitie
through soft loans to achieve higher efficiencies and costductions.

Key implementer:

Department of Energy andKarnataka Renewable Energy Development fo-
ited (KREDL)

Stakeholders:

Wind energy developers and Investors and other line departments like foreg
and revenue etc, for diversion of land and KPTCL armdher utilities like BES-
COM, CHESCOM, MESCOM, HESCOM and GESCOM.

Capacity building
needs:

71 Build comprehensive energy strategies and policies, with generation
targets for particular technology; longterm success could then bere
sured by combining these with implementation review andcenforce-
ment plans.

9 DAOGAI T bl AT-GQOITEE GHITEAO6 1T O OACGI A
vate developers who, in turn, could align with regulators through the
formation of renewable energy associations

Timeframe:

1to 3 years

Funding:

No funding required as wind power projects are implemented through pr
vate wind energy developers and individual power producers.
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11.3.26.

Pilot largescale biefuel substitution in the transport sector

Sector: Energy

Type: R&D No.:

Issues being
addressed:

A R&D to focus on piloting viable options for asustainable larger-scale
development of bicfuel as a substitutefor fossil fuels like diesel and
petrol for use in vehicles and DG sets

Implementation
arrangement:

A Setting up of a high level research council to guide the overall techisl
gy development strategy

A Identify most prospective options that offer benefits to farmers.

A Pursue demonstration projects until technology dissemination can rely
on market forces.

Key implementer:

Karnataka State Biefuel Board

Stakeholders:

Department of Transport and its corporations

Indian Renewable Energy Development Agency (IREDA)
KarnatakaRenewable Energy Developmentimited (KREDL)
Department of Commerce and Industries

Capacity building
needs:

f

To transform bio-diesel from a niche player in the transport sector into
one that can dominate the mainstream marketvhich, will require that
governments and manufacturing industry work closely together to lay
the right foundations.

A set of enabling conditions (finance and innovationhave to be in place.
State governmentPanchayat raj institutions,the financial sector and
multilateral development banks have towork hand in hand.

Timeframe:

Short to mid term (1z 3 years)

Funding:

Funds available under MGNREGA and other ongoing schemes of thefBal
Board may be utilized.
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Enhanced supplpf improved chulas

Sector: Energy

Type: Policy implementation No.:

Issues being
addressed:

A The use of improved cooking stoves (chulas) is too limitedonsidering
its vast potential of not only reducing wood consumptionbut also re-
ducing indoor air pollution and safeguarding human health, especially
of women who spend considerable time

A Action plan for the development andsupply of improved chulasto the
most vulnerable sectiors of society under National Biomass Coo
stoves Initiatives (NBCI).

Implementation
arrangement:

A Setting up of stateof-the art testing, certification and monitoring facil-
ties and strengthening R&D programmes in key institutions to enhanc
technical capacity

A Leveraging Riblic Private Partnership to explore the range of tehnolo-
gies available for deployment, biomass processing and delivery model

Key implementer: District, Taluk and Village levePanchayat raj institutions

Stakeholders: Department of Rural Development and Panchayat Rapd other line depat-
ments

Capacity building

A To enhance the availability of clean and efficient energy for the energ

needs: deficient and poorer sections of thesociety in the state;
A To achieve quality of energy services from coadfig stoves comparable
to that from other clean energy sources such as LPG.
Timeframe: Mid term (3 2 5 years)
Funding: Funds available under various ongoing state sector, central sector andnee

trally sponsored schemes may be used.
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11.3.28. Assessment of MSW management impediments

Sector: Urbanisation Type: R&D No.:

Issues being
addressed:

Much remains to be donén the management ofmunicipal solid wasteby in-
corporating good practices and making it in consonance with thkegislative
requirements.

Assessment of impediments in proper management of municipal waste at th
level of urban local bodies (ULBs)s not only an urgent need but also a cha
lenging task

Implementation
arrangement:

A Conduct a ULBwide assessment of impedimentsin proper manage-
ment of municipal waste

A A state level committee to review and monitor the progress made b
the ULBs on municipal waste may be set up. A premier and a reput
institute in this field may be ceopted as a member for such committee.

A Include anassessment plan prepared by the ULBs mvlid waste man-
agementin the KSAPCC

A Identification of options for addressing constraints;

A Demonstration with hand-holding supports to the selectedfew ULBs in
implementation and operation of solid waste managementwith em-
phasis on both management and technical aspedtsegregation, colle-
tion, waste recovery, pre disposal treatment and disposal)

Key implementer:

Department of Urban Development
Directorate of Municipal Administration

Stakeholders:

Researchinstitutes
ULBs
Karnataka State Pollution Control Board

Capacity building
needs:

A Conducting awarenessraining programmes to the citizenson the im-
portance of segregatiorand management of solid waste

A Capacity building of personnel on efficient andnhtegrated management
of solid waste

A Use of information, education and communication to achieve a desire
level of awareness

Timeframe:

Short to mid term (1z 5 years)

Funding:

Under NAPCC National Mission on Sustainable Habitat the following fun
have been earmarked:

A INR 90 crores for capacity building;
A INR 6,073 crores for Urban Solid Waste Management
A INR 40 crores on Solid Waste Managementomplimentary action).
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11.3.29.Regional research on climate change

Sector:  Other interventions Type: R&D No.:
Issues being The current level of knowledge on the spatial dimension, time scale and g

addressed:

nitude of climatic changes is extremely limited. An accurate and quantitativ
in-depth understanding ofprobable climate change impacts emerges as ciit
cal need. In its absencehe framing of longterm policies and evolving appro-

priate adaptive as well as mitigativemeasures remains severely impeded.

Conduct extensive research on the spatial dimension, time scalacamagn-

tude of climatic changeimpacts to make more accurate predictions of likely
impacts of climate changeand possible options of adaptation and mitigation
in the state ofKarnataka.

Implementation
arrangement:

A Develop a centre of excellence for climate change and establish a-r
gional climate monitoring network to conduct all the relevant research
interventions. Theresults of such studies may help imnhancedunder-
standing of climate change processes specific to Karnatakeate;

A Improving the spatial resolution of present climate models in order to
capture the changes in various sectorsAgriculture and allied sectors,
Water Resources, Forestry, Biodiversity and Wildlife, Coastal Zonea)-E
ergy, Urbanisation, Human Healtletc);

A Partnership with research and academicinstitutes, within and outside
the state to bridge the knowledge gaps.

Key implementer:

Department of Ecology & Environment

Stakeholders:

Academicand Research institutes

Karnataka State Natural Disaster Monitoring Centre
Indian Meteorological Department(IMD)
Department of Agriculture

Department of Water Resources

Karnataka Biodiversity Board

Karnataka Forest Department

Department of Urban Development

Department of Health & Family Welfare

Capacity building
needs:

Capacity building of department personnel by caducting training workshops
and visiting centres of excellence in climate change across the state and/
abroad.

Timeframe:

Short term (17 3 years)

Funding:

Funding can be obtained from the National Mission on Strategic Knowledg
for climate change.

201



KARNATAKSTATEACTIONPLAN ONQLIMATECHANGH 15TASSE9SENT

11.3.30.Documentation of adaptation practices

secto: Other interventions Type Datamanagement No.:
Issues being There is no mechanism for sharing information on adaptation pilots, praati

addressed:

es and experiences made across India. This being a vemyw field, the &-
sence ofsystematiccommunication might lead to a situation where each stats
reinvents wheels starting from zero while opportunities to build on each di-
ersdexperience are foregone.

Governmentof India to lead the systematic documentatiorand evaluation of
adaptation practices in the country. Karataka should designate a state Nodg
Agency to provide relevant information on behalf of Karnataka ando com-
pile the experiences made elsewher the country.

Implementation
arrangement:

Nodal Agency to be appointed

Key implementer:

Department of Ecology & Environment

Stakeholders:

Academicand Research institutes

Department of Panchyat Raj and Rural Development
KarnatakaForest Department

Department of Agriculture

Department of Horticulture

Department of Water Resources

Karnataka Biodiversity Board

Local NGOs

Capacity building
needs:

Dissemination of information at state and district levels through publications
and trainings.

Timeframe:

Short to mid term (1z 5 years)

Funding:

Funding canbe obtained from the National Mission on Strategic Knowledg
for climate change.
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11.3.31.SAPC@pdation process

Sector:  Other interventions Type: R&D No.:
Issues being This present Action Plan is based on current understanding and publishee-

addressed:

search. e underlying knowledge of whichis subject to rapid evolvement,
without a regular review and updation, this Action Plan is bound to loose it
relevance within a span otouple ofyears.

Establish a systematic review process focompilation of new scientific find-
ings, new modelling results and changes in policy, legislation and incentive
leading to anup to date ofKarnataka State Action Plan on Climate Changace
in every 2 to 5 years.

Implementation
arrangement:

A Nodal Agency to be appointed

A Nodal Agency to systematically keep itselibreast of the latest devé-
opments in the field of Climate change including policies, technologie
adaptation, mitigation, international negotiation etc;

A Nodal Agency to developa comprehensive annual report forcirculation
to all relevant stakeholders to drawtheir immediate attention on any
urgent issues;

A Once in ery 2 to 5 years, the Nodal Agency tosubmit an up to date of
report along with its recommendations to revise theaction plan, circu-
late it to all gakeholders, to conduct aconsultation workshop to present
its recommendations on revision of action plan.

Key implementer:

Department of Ecology & Environment

Stakeholders:

Academic and Research institutes

Department of Panchyat Raj and Rurdevelopment
Karnataka Forest Department

Department of Agriculture

Department of Horticulture

Department of Water Resources

Karnataka Biodiversity Board

Local NGOs

Capacity building
needs:

The officers of the line departments especially involved in planno and m-
plementation of the programmes need to be given training regarding tham-
pacts of climate change including the options for adaptation and mitigation.

Timeframe:

Long term (57 20 years)

Funding:

Funding can be obtained from the National Mission on Strategic Knowledge f
climate change.
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11.4. Indicative hudget for implementation of KSAPCC

The Expert Committee of the Ministry of Environment and Forests (MoEF), Gol hag-r
viewed the action plan onSeptember 18, 2012 and suggested to the state Government to
furnish an estimate of the incremental budget requirement for implementation of the
KSAPCC. In pursuance of this, the Coordination Committee for Climate Change under the
chairmanship of the Develpment Commissioner, GoK in its meeting held on October 9,
2012 resolved that the line departments concerned should prepare and furnish the oe
essary budget estimates pertaining to their departments against each actionable point in
the format designed by tle EMPRI. Accordingly, EMPRI had designed a format for
providing the budget estimation for period of five (5) years and circulated the format to
the departments/agencies concerned through DO letter dated November 16, 2012-r
questing them to furnish the budgt estimation for actionable points.

The budget estimates received from theighteen (18) line departments have been cm-
piled against actionable points for a period of 5 years. These actionable points have-fu
ther been reclassified into four (4) categores based on the nature and kind of theca
tionable point. The four categories are; (i) Implementable action points, (ii) Data nma
agement action points, (iii) Research & Development action points and (iv) Policy Imte
vention action points. Further, the acton plan also identified 31 priority actionable
points covering various sectors. The details of the abstract of the budget requirement for
a period of 5 years are given below for all the actionable points and also for priorityca
tionable points:

Category No. of ac- Budget in No. of priority Budget in
tionable Lakh Ru- actionable Lakh Ru-
points pees* points pees*
1. Implementable action 71 410243 11 53983
points
2. Data management action 35 79797 1 -
points
3. Research & Development 59 104772 6 5104
action points
4. Policy intervention action 41 102377 13 30025
points
5. Actions are yet to be @- 4 - -
fined
Total actionable points 210 697189 31 89112

* amount indicated does not include the budget requirement for all the actionable pobe#sause
some departments have not furnished their budget requirement for all the actionable points pe
taining to them, instead provided budget for some of the actionable points.

Methodology followed for compilation of budget estimates and an abstract ofubiget estimation
are given in Annex 4The details ofactionable point-wise budget estimates for actionable points
and also for 31 priority actionable points have been enclosed as Annex 4.
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1. Bangalore Water Supply and Sewerage Board Date: March 7, 2011

Represented by: Mr. Ramaswamy, Chief Engineer (Projects)
Mr. Narahari, Executive Engineer, Waste Water Management

Points noted: A By 2012 plans to add 500 MLBurface water supply Cauvery (JICA fuh
ed)

A By 2014 utilise current STP capacity of 721 MLD and 73 MLD tertiary
treatments (current utilisation only 10%).

Replacement of all old connection

By 2021 7 CMCs and 1 TMC to be UGD covered 233 km

By 2036 110 vilages to be covered

Also intend to add 339 MLD of STP capacity on top of the existing

Estimates Bangalore water supply to be 900 MLD and 200 MLD from bor
wells.

Plans to augment another 500 MLD from Cauvery

From 2010 all new BDA/private layouts includinghospitals to have a 40ft
road with dual piping

A Have tendered addressing unaccounted for water for 1 lakh households
(roughly 33% of BWSSB area)

A 73 MLD tertiary treatment (10% utilization today, because demand much
less and also less sewage). Use for tdilend gardening including industry.
60 MLD will be utilized by end of 2014. No plans for adding more tertiary
capacity as of now. But plan is there to convert treated water will be
blended with the fresh water.

A Operation of private STPs monitored by KSPCB

A Of the INR 5,972 crore required for the 2014 plan only 1,686 are availablg
as of now

A Funding for dual piping to be recovered from BDA

Catchments protection area is urgently required

A Funding is required for 100% network, sewage treatment etc (UGD syste
WB loan, replacement and rehabilitation of Cauvery water out of 243 km)

> > >y > P>

> >
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2. Department of Mines and Geology Date: March 7, 2011

Represented by: Mr. D.R. Veeranna, Additional Director (Mineral)

Points noted: A Groundwater policy formulated and tabled inassembly; expecting legisl-
tion in this session.

A Better management for groundwater including for permission at district
level for new bore wells. Penalty would be that other agencies (load, ele
tricity, water) would not provide services

A Not clear if policy would have any impact on 1 lakh existing bore wells bu
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some 50% of existing may not be operative.

A Department monitors groundwater quality through network lab in all dis-
trict (state own laboratories). Pizometric fluctuation data of every month
from networked (grid pattern) bore wells, open wells are analysed.

A Lakes are monitored if problems are reported about surface water quality

A The entire work comes under Hydrology Projects created with World
Bank assistance (Hydrological Information System).

3. Department of Agriculture Date: March 7, 2011

Represented by: Prof. M.B. Rajagowda, Professor of Agremeteorology

Points noted:

A Establishment of national network for climate change on agriculture,
through ICAR

A Bhoo Chetna scheme is for nutrientnanagement promoting efficient fert-
lizer use depending on soil needs. After testing the sites, with assessmen
of the deficiency level fertilizers recommended.

A Chairman of all district are identifying vulnerable area where organic
farming can be generatednd utilize. Department is planning for large
scale expansion programme on organic farming.

A Upland paddy developed hybrid of its kind are promoted in the areas of
Tumkur, Mandya, Hassan etc

A Agriculture Policy Karnataka, 2006 framed
A After modelling study only action plan for agriculture can be provided.

4. Department of Horticulture Date: March 7, 2011

Represented by: Dr D.L. Maheswar, Additional Director

Points noted:

Mr. G.N. Venkatarama Rao, Senior Assistant Director for Planning

A In 2003-04 drought caused INR 1,771 crore damage on coconut and pia
tation crops

A Crop canopy and biemass enhancement through Crop Area Expansion
plans; perennials and annuals

Rejuvenation and rehabilitation of plantations

Location specific seeds production andhultiplication

Introduction & import of elite genotypes & cultivars

Large scale tissue culture based plant propagation

Ecofriendly composting for Mushrooms production

Conservation & Promotion of Biediversity horticultural plantations
Promotion of intercrops and cropping systems

D > D>y D> D
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5. Department of Animal Husbandry Date: March 8, 2011

Represented by: Dr. Kulkarni, Joint Director (Extension and Training)

Points noted:

A

A
A

> > >y > >

542 villages in Krishna basin; 600 animal lost officially (only sheep and
chicken washed away but not accounted).

Cloud bursts (North Karnataka twice in last 40 years)

Blue tongue diseases (live animal can be imported, bulls from USA sAu
tralia).

New diseases are expected due to change of environmental condition for
which study is required and compare with other country.

Fodder availability will go down with the change of temperature in serr
arid region, arid region. Expected big increase of sheep population. leer
ment of sheep population was 5 % in last 25 years, buffalo bovin@pula-
tion increased only 1%. Pigs and poultry are more tolerant, to climate
change. Caprines (goats) can be intensified population stagnant. At Karn
taka some areas going to be arid region where sheep (Animal Scienee S
ries, vol 2,) can survive.

Malnad regon likely to face soil health problems.

42% area is vulnerable (semi arid sections).

47 taluks are drought prone.

Since 200809 one-month fodder can be protected during flood process.

Need base shelter for animals & fodder already provided and ongoinga-
pacity of shelter needs to be enhanced (presently 280%), lack of initia-
tives delaying the process.

Study should start immediately; lack of understanding the requirement
and importance of subject, lack of funding for study.

Species of productivity change study is priority.

Change of species with low plane of nutrients, local new breed and 307

lakhs has been spend on preserving conserving and developing cattle
breed since 200708

6. Department of Fisheries Date: March 8, 2011

Represented by:

Points noted:

Mr. Gangadhara V. Maddikery, Joint Director of Fisheries (Marine)

A
A
A
A
A

Vision 2020 (draft) is available

Actions are identified but funding is not available.

1400 technical and nontechnical workers in department.

120 among 176 offices are irtaluks are fisheries graduate

Impacts study on Indian fisheries especially Karnataka is mostly required
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7. Department of Energy Date: March 8, 2011

Represented by: Dr. Raju, General Manager, KREDL
Mr. B.R. Nagaraja,Chief Engineer (Gas, Solar, amilind),

Points noted:

A Natural gas supply for use of domestic and power sectors in North Kaan

A 3 MW solar power plants at Kolar is operational from November, 2009

taka supposed to be commissioned in 2012 with the help of GAIL natural
gas pipeline.

1400 capacity of gas power plant suppose to come by GAIL (under neigot]
ation) support. After wards natural gas will enter fuel sector. Cost of ge
eration is high.

1072 MW capacity thermal power plant at Raichur and 1000 MW at Be
lary

with support of KPCL and MNRE

8. Karnataka Renewable Energy Development Limited (KREDL) Date: March 8, 2011

Represented by: Dr. Raju, General Manager

Points noted:

A Associated activities like fixing energy conservation building code with

A Two major activity PAT (designated consumer targeted, BESE enlisted

A Awareness generation among major industry foPAT

A Creation o another wing headed by superintended engineers. Empahe

A Targets set for 25% conservation for all sectors as per Renewable Energ

A GRIHA is not implemented yet.

involvement of PWD, municipality, Town planningetc. basis on Gol guig
lines under the ECBC schemes will be adapted at state level. A draft of
which has already been prepared.

Energy audit (110 kVA consumer consumption) for all consumers will be
done but not in any stipulated time frame. Already 30 GObuilding audit-
ed. This year all Bangalore government building will be audited.

around 32 out of 700 consumers in Karnataka; mostly industry)

Establishment of benchmark for certain percentage of conservation at
state level then implementation

Energy Conservation Act 2001 is not popular so still is no enforcement.
Effective steps taken for that: 1) first create awareness to make the aetf
miliar. Familiarity of the acts started irrespective of designated consumer;
by NGOs, Other organisation in Zilla Panchayat and District level etc. and
2) implementation of MTEEE within as time frame. KREDL has the onus
but not implantation part.

ment of energy auditor and hiring of accredited energy auditor for MTEEE
work. In Mysore city (pilot project) two and half lakh connection is already

From 2007 solar water heater is mandatory for dlgovernment buildings
and institutions. Department should find source to provide solar unit with
KREDL support via media.

Policy
100% achievement use of CFL in Government building.

Gol supports subsidy (small hydro, wind power etc) and GoK will support
energy efficiency subsidy.
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A State Level Renewable Energy Policy is expected to receive cabinget a

A

sation will spend the entire money, Up to 4 incandescent lamps subsidise

tator), Option 2: KREDL will invest money.

ANNEXES

proval.

Belaku scheme gets budget from Yojana amloject cost will be recovered
by carbon benefit. Option 1: One way investor modeender basis, orgai

per household and organisation will claim the credit (KREDL will be fagil

9. Karnataka State Pollution Control Board Date: March 8, 2011

Represented by: Mr. M.D.N. Simha,Chief Environment Officer

Points noted:

A
A

A
A

A
A

For transport sector of Bangalore GHG inventory already exists 2009

Recycling and reuse of water in all cases those who come under consent
process enforcing in norsewage area as well as sewage area also. Camy
ance level is not known and work will be assigned for some agency.

For greening of open space 75 lakh trees plaed since 2009. The target is
1.5 crore saplings will confined to the industrial areas.

GHG emission quantification can commence.
Data of energy consumption is not available with KSPCB.
Methodology contradictions exist for GHG emission profiling.

10. Department of Transport Date: March 8, 2011

Represented by: Mr. Basavaraj, Deputy Secretary
Mr. Hemantha Kumar, Joint Commissioner

Points noted:

A
A

Expected plan that CNG vehicle may start in Bangalore from April 2015

Plan for phase out twaestroke enginedvehicles: Enhancement of present
subsidy for replacement has been proposed Finance Department.

Transport Department has started initiative and restrain issuing fitness
certificate /emission certificates. Retrofit of any parts is not possible for
15 yearsold vehicles. After 1 year every 6 months emission testing is
compulsory.

INR 2,000 is require to convert from LPG mode to (propene:butane =
60:40 for vehicle) to CNG

From 2005 onwards replacements of two strokes vehicles with four
stroke ones was carryingout in the Bangalore Metropolitan Region and
from 2009 onwards replacement was taking place for entire Karnataka.
Require a mobility plan with some flexibility.

Motor vehicle inspector has done the testing study but more peoplef
quire for work out. Exclusive pollution inspector to check the status reg-
larly will be appointed.

SPM is not under central motor vehicles act. Manufacturer should have a
performance centre in every state in everywhere.

Department is interested having a integrated plan for vehiel standard,
operation of vehicle and proper infrastructure for vehicle movement in all
transport sectors.
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11. Directorate of Municipal Administration Date: March 8, 2011

Represented by: Mr. Nagesh Kumar G.N.,Environmental Engineer

Points noted:

Mr. H.P. Nayak,Executive Engineer

A Development and modernisation of slaughterhouses; MoU IDD through
KIPDC company. In 43 CMCs land is not available; Inspection report o Ul
approval from govt to release the fees to ULB. Roughly 2014 anticipated {
be operational.

A Presently it is on the 2d (strengthen ULB) stage of MoU.slwas inception
and survey.

A Waste segregation: from 200506 information, community programme
has been developedor source segregation. 8 months successful compet
tion of source segregation work. In coastal areas source segregation has
started from 2005-06. Mysore is likely to be first one where segregation
has the infrastructure of maintain segregating source diousehold level
and ULB level (city corporation website in Mysore).

A DMA (engineer section of DMA) has initiated energy audit (empanelment
of energy auditor) for ULBs in entire state started in 2009. Expectec¥
duction of energy consumption 2030%.

A Allotment of land for landfill has started in 200405. Six to seven areas wil
be problematic due to some legal constraints.

A Completion of land allotment to ULB is expected by 2011
A Large waste generator stagavise: 1st phase 14 ULBs, 2 phase 15 ULBs

12. Bangalore Metropolitan Region Development Authority Date: March 9, 2011

Represented by: Mr. Mahendra, Addl. Director of Town Planning

Points noted:

A Master plan (available in website also) for urban development that includg
massive tree plantation.

A Beforegetting approval of the developmental plan tree plantation mana-
tory and also existence of the plantation will be assessed

A Solar water heater and lighting installation is mandatory with security @-
posit to BMRDA/BDA of 2% money of total project cost. Sucgsful imple-
mentation will return the deposited money.

A 74t amendment of constitution Metropolitan Planning Committee will be
established.

A BMRDA has prepared a structural plan which includes a policy cut ou+
ther a framework which has to be followed by gery planning authority. In
case of Bangalore BDA prepares this master plan and other planning age
cy for non-BDA areas. Final approval of projects is done by urban plannin
Rural areas not declared as local planning scale so Rural Development
cannot work without consent of BMRDA.
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13. Department of Rural Development and Panchayat Raj Date: March 9, 2011

Represented by: Mr. Prabhakar Chimney, Chief Engineer

Points noted: A
A

A

A

Vision 2020 document of department available

Roof top water harvesting structure(in 4 districts), specially where drink-
ing water is not safe from contaminants such as fluorine, chloride.

Drought proofing: RWH, sprinkler irrigation (GW based on pump sets and
bore wells). Divert the canal water to small Ml tanks to use in drinking &+
ter domestically.

Flood control initiatives: Nalla creation, M| tanks

Flood relief area with shelter (river side) has been created to keep people
away from flood prone areas. Scheme is partly funded by NREGA. Mater
labour and administrative cost has bee done by fund from GoK. Expected
completion of the work by 2011.

1 lakhs /house to be shifted from the flood affected areas. Around 80 floo
affected villages identified as of now.

Alternative land for forest department to compensate the forest area.

14. Directorate of Urban Land Transport Date: March 9, 2011

Represented by: Mr. Shailender Singh, Special Officer

Points noted: A

A
A

> > > >

> >

Urban Land Transport Act as a facilitator, task manager, policy adviser n
as an implementing agency.

Not all roads can be widened.

National Urban Transport Plan 2006 released. Probation for infrastrmcr
ture for pedestrian walking already exists. Irhouse studies have beer
done for improving pedestrian facilities.

Feasibility studies: 5 studies for a cyclé&iendly Jayanagar (BBMP imm-
ment as pilot scale). Cycle oriented study in state (Bhagyalaxsmi schen
free cycle for school going girls) lends impetus to improve cycling ind-
structure.

Madiwala lake: Joggers track established, dedicated cycle lane pospd.
Pedestrian zone including a parking plan proposed at Gandhi Bazar a
one more location in Bangalore

Sidewalk should be clear and should have some 2 m for pedestrian safe
on a certain grade of road.
For old roads widening should incorporate sidewalk, dedicated publi
transport road.
Urban street design guidelines standards are under preparation. Thre
major components 1. Road hierarchy, 2. Junction design, 3. Pedestrian
frastructure and cycling fadlities (in some part) are proposed.
Non-motorized task force looking for two aspects cyclist and pedestrians.
Service level benchmark for air pollution (document is available).
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15. Rajiv Gandhi Rural Housing Cooperation (RGRHC) Date: March 10, 2011

Represented by: Mr. Hanumanthaiah, Under Secretary to Government
Mr. N.S. Mahadeva Prasad,General Manager (Prog. Implementation)
Mr. Vasudev, General Manager (Technical)

Points noted: A

A

A
A

RWH as model project: selected 20 houses in each of the 176 taluks for
demonstration. Construction of RWH in schools mandatory.

20 lakhs RGRHC facilitate the programme. 25% urban area under RGRH
and 75% rural areas under RHRHC. Urban areas implementatidone by
GoK through agencies

Fly ash: Around all thermal powers stations in Karnataka-3 acres of land
were provided to make flyash blocks: 4 government power plants and 1

private paper mills. In Raichur RTPC,-8 tons of fly-ash generated. RGRH(
is largest user of fly ash produced by power plants. Alternative cement ar
sand blocks use fly ash. Fine fly ash used by RGRHC but rest is dispose(

Decentralize water treatment plant in association with BORDA (provide
technology and budget) and CDD. DEWATS itemented in 4 layouts say
4000 houses out of 20 lakhs (2 in Bangalore, 2 outside). DEWATS do not
require power/machinery and cost less than conventional STPs.
Kaushalya skills development training programme.

2-3% mud blocks in urban areas.

16. Department of Health Date: March 10, 2011

Represented by: Dr. Bandiegeri, Joint Director
Dr. Ravishankar, Consultant

Points noted: A

Nine districts established liquid waste management (LWM). Noticeer

ceived from KSPCB to comply with norms. Expectedmpletion of work
by end of 2011 at primary health centres (PHC), Taluks, community healt
centres (CHC), Hospitals also.

Out of 2258 PHC, 1114 deep burial well established for solid waste part g
bio-medical waste (BMW), and 1205 for LWM completed. FoHZ can-
mon treatment plant (CTP) is preferred, if accessible otherwise deep hLiur
al is recommended. Anticipated time to achieve the target of 100% for all
district hospitals, PHC and Taluks. Deep burial is for PHC if CTP is not a
cessed.

Common treatmentfacility will be established for all major hospitals le-
fore the end of 2010 financial year. 60 out of 146 taluks established SWM
whereas 55 LWM will be completed by (anticipated) March 2011.

27 of 182 CHC has been completed for MSW and LWM establishmemi (a
ticipated rest of the CHC will be completed by March 2011)

106 members TOT completed, proposed to train 5028 medical trainer by
-AOAE ¢mpg AO OAI DEO8 40AET ET C EC(
working for training.
Regular Monitoring of the mainterance is also going by Health and Family
Welfare Department (H&FW) as well as by KSPCB.
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17. Department of Housing Date: March 10, 2011

Represented by: Mr. T. Bisse Gowda,Chief Engineer
Mr. Hanumanthaiah, Under Secretary to Government

Points noted: A Layout have 10% area reserved for parks, plantation

A 200 to 300 layouts in Karnataka, 1960 started 1415 layouts are in dist
level/taluks level (urban focus). 80% of all 176 taluks have already layout
done. Every scheme of development is reserve for 115% of total site for
economically low people at ownership level.

A Roughly 3 lakh homes have already constructed more than 2 lakh houses

A RWH is constructed in a layout normally in a park and pond depending of
terrain. Rainwater use for percolation collectingoy percolation ponds.
Sewage treatment plant (STP) water is mainly used for gardening. For
smaller layouts septic tanks is constructed whereas in bigger layout STP
constructed.

18. Karnataka Slum Development Board Date: March 10, 2011

Represented by: Mr. K. Guruuraja Rao, Joint Director
Mr. Hanumanthaiah, Under Secretary to Government

Points noted: A From 1973 slum clearance board identifying and notifying slums. Since
2010 change from slum clearance to slum development. 2722 slums are
identified as ofdate, out of which 2251 are notified.

A Since 200708 under Jawaharlal Nehru National Urban Renewal Mission
(JNNURM) at pilot scale basis in Bangalore 310 slums are notified aretd
clared but works undertaken in 58 slums and in Mysore 103 notified out
of which 71 slums implemented BSU. JNNURM 4000 scheme will be clos
by March 2012.

A Basic amenities like infrastructure of water, sanitation, electricity is po-
vided to slum people. Also include decentralised wastewater treatment
(DEWAT), RWH. Solar street lightave been proposed under (Rajiv Awas
Yojana) through GoK as next five year programme.

19. Public Works Department Date: March 10, 2011

Represented by: Mr. K.B. Kulkarni, Deputy Secretary
Dr. H.R. Shantarajan, Superintendent Engineer (Design)

Points noted: A 2007 circular directing replacement of electric geyser and incandescent
lamps with solar water heaters and CFL respectively if funds availabler{e
ly Govt owned building) under the Energy Conservation Act, 2001. BEE
started in 2005 and selected 20 bilding for replacement of incandescent
bulb by CFL and installation of solar water heater.

A Maintenance of work is carried out only by PWD for Preniversity colleg-
es (PUC), composite buildings and government departments up to taluk
level excluding zilla panchayat.

A In a phase wise manner replacement will take place but for new building i
is mandatory to use CFL and solar water heater.
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20. Department of Revenue Date: March 10, 2011

Represented by: Mr. Desai, Deputy Secretary

Dr. V. S. Prakash,Director Karnataka State Natural Disaster Monitoring Ge
tre

Mr. V. S. Gaekowad Consultant

Points noted: A Disaster management plan of 2009 came on March 2010. DisasteriMa
agement Plan is updated by annually.

A The plan of 2010 will be available in mid of 2011.

A Planearmarks INR 4 crore/a to Karnataka for capacity building for 5 yrs
(2010-2015). Department is preparing a work plan for capacity building
programme strengthening the institutes.

INR 160 crore allocated to SDRF (75% Gol and 25% state).

National Disaster Reponsive Fund (NDRF} State will expend first later
central will provide the support.

Repay, Restoration is available for immediate damage infrastructure
Control room to operate immediate disaster / emergency measure
Empowered committee will follow

Karnataka State Disaster Management Authority, District Disaster Ma

agement Authority having control room, District Disaster Management
Plan, risk assessment for the district, multi hazard mapping, resource-i
ventory for the district level which was establishedn 2006.

A Risk reduction is part of developmental activity as and where require iric
dent command system (type of disaster responsible by dept, rather role o
each dept.), DDMP provide a network through different department.

A Gol provided vulnerable mapflood and drought map separately by GoK
since the issue is regional.

A Chemical disaster include in commerce industry, labour department, ever,
unit disaster management plan at industry.

A For each natural disaster a separate standard operating procedure (SOP
is developed: Flood, drought, earthquake, forest fire, land slide, cyclone.
Development commenced in 2008, finalisation anticipated for 2011.

A SOP will be revised considering climate change and it will emphasize on
the design. Entire structural design for heavy rainfall in the prone zone
along with the PWD including drains (normally 50% capacity is there for
all infrastructure) with best -fit situ ation can be proposed. Government
support is required to achieve the capacity.

A Redefining of vulnerability map and redefining the risk associated in a
state is a big job to integrate the climate change.

A State plan is more or large generic in nature but disct plans are more
specific in nature.

A Action plan will contain risk reduction plan and risk transfer (e.g., prope
ty management) plan using instrument to control extreme event.

>

> > > D>
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21. Department of Tourism Date: March 10, 2011

Represented by: Mr. K.S. Shivalangappa,Deputy Director

Points noted:

A

A

Recently developed 4650 buildings with RWH as per the Government ©
der from 20009.

Solar water heaters are available almost all old as well as new tourism
sites.

Location specific use of local material. e.g. red colour laterite stone for
constructions in coastal areas.

Following tourism guidelines Tourism Department gives the approval of
new set up. In approval process they emphasize on and recommend RW
and solarwater heater but not legislated. Private entrepreneurs only get
the consent if they have RWH, water recycling facility, KSPCB clearance
the tourism infrastructure.

Some eco properties have restricted facilities e.g. no television.

KSTDC (165 propertie¥ and Jungle Lodges (12 properties) evenly adopt
eco friendly measures.

22. Department of Primary and Secondary Education Date: March 11, 2011

Represented by: Dr. Rajannna, Deputy Secretary
Mr. Srinivas Murthy, E-governance

Points noted:

A

Disastermanagement: Following national construction code for safety;
going to take up all possible safety measure as per national building code
of India in Karnataka; across aided and unaided schools. Mandate use of
fire extinguisher (5 kg to be installed) some dwool is already started, in-
flammable material not to be disposed, some emergency task force (with
local health officers) for contagious diseases like chickungunya, dengue,
malaria etc.

Capacity building among student community, dedicated chapter for eiv
ronmental pollution in general.

Shifting of flood effected schools; under flood relief (INR 131 crore from
Education Dept. contribution also from Gol and donors); 297 villages lia
ing school shifted to higher area; ongoing process/phased wise (300%
completed). Anticipated completion of all constructions by 2012.

Roughly 26,644 primary schools, 30896 higher, 3535 PU; 80 lakh studen
at schools and 10 lakh at PUs.

Promoting segregation of waste and cleaning (mainly done by Panchayat
Raj). Kitchen garderdeveloped, compost garden waste for prepare mid
day meal scheme; this dept implementing agency sometimes through NG
65.14 lakhs student (aided and unaided schools) under this scheme (201
12), class 110 students are counted. Free mid day meal startedrge
2008.
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23. Karnataka Forest Department Date: March 11, 2011

Represented by: A Mr. Dipak Sharmah, IFS, Additional Principal Chief Conservator of Fo

Points noted:

A Mr. Jagmohan Sharma, IFS Conservator of Forest (Project Formulation

A Mrs. Sashwati Mishra, IFS, Deputy Conservator of Forest

A

A

ests

and Planning)

Within the framework with the National Policy, KFD develops a strategy
conforming with national policy incorporating climate change.

Programme proposed for plantation of 80 thousand extra saplings but thig
is unlikely covered by the budget declared for 2011. Without the mission
document ~80 thousands/annum (2010-11) planting is going on in Karra-
taka including on barren land.

Several woks before this mission formulated which are going on in diffe
ent scale like, firm forestry, restoring land, etc. This mission will extend
the provision of money under a new heading of Green Mission.

Seedlings are given from now Forest Department along witmoney (will
start 2011) for nurturing those plants.

Funding (Finance and CAMPA) source available from other source. Gree
mission funding will be spend/depending on the provision of research&
tivities component. Else Finance commission and CAMPA will beed.

Project formulation group (PFG) has been formulated, trainings, requer
ment for climate change including research projects (I11ISc and forest deo
ogist), monitoring of plots at different altitude change will be observed.
Then will identify at what extent works need to be done.

Only the figure of mitigation document may change with the alignment of
Green India Mission.

Adaptation: Department has some information about vulnerability, carbon
pool, carbon sequestration potential of forest and outcome isvailable in a
model base result.

24. Department of Industries and Commerce Date: March 11, 2011

Represented by: Mr. Gurunath S. Kulkarni, Director (Technical Cel)

Points noted:

A
A

A
A

Pursuing development of industries in the less industrialised areas.

Promoting zero discharge, RWH and recycling in approved industry pf
jects of INR 50 crore and above (State Highevel committee approved).
Developmental activities associated with industry are expected to help
maintain the greenery and ecology in the area.

Cleaner Production Centre to be proposed.

Department hesitant to commit on establishment of an industry registry,
as proposed by State of Environment Report Bangalore 2008. The depar
ment is keen to maintain its image as facilitator, not regulator.
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25. Department of Town and Country Planning Date: March 11, 2011

Represented by: Mr. H.B. Mukunda, Director

Points noted:

A
A

A

Karnataka Town and Country Planning Act (KTCP) exist since 196%-A
cording to that planning authority constituted in Bangalore

Outline development plan (also structure plan): City improvement boards
constituted for development work; ULBs to ensure maintenance.

Enforcement of provisions of the master plan often fails at the implenme
tation level at ULBs. ULBs have to acquire landisr civic amenities (parks
and playgrounds) within 5 years. After that the Master Plan expires and if
land was not acquired, the present owner can use it for any purpose.

Zonal regulation to be incorporated into Master Plan as well Structure
Plan. Zoningregulation (also has strong hold on BBMP) is the starting
point for prescribing deployment of solar water heaters. KTCP Act amdn
ed any important regulation can be implemented under zonal regulation
without revising master plan in anytime.

ULB should takecare of the monitoring the implementation part and
KREDL has to decide the technical specification of how much RWH and
structures and energy conservation is permissible.

26. Department of Water Resources Date: March 31, 2011

Represented by: Mr. D. Satya Murthy, Principal Secretary

Points noted:

A

A

GEOEIT ¢n¢gn®O AT AOIi AT O EO O1 AAO b
crore project)

Department is interested to adopt water conservation strategies,re
hancement of efficiency of water usage imarious sector and optimum ut-
lization capacity of the state.

Water allocation to every sector and pricing for water usage is stillns
clear.

State government is the only funding agency to provide the fund for its
work.

Dept. is interested to adopt appropriate technology that are economically
viable and socially acceptable and politically consensual.

227



ANNEXS

27. Coordination Committee constituted for preparation of the
Karnataka State Action Plan on Climate Change

Date: Sepember 21, 2011

Members:

Invitees:

A

> > >
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Additional Chief Secretary & Development Commissioner
Government of Karnataka

Additional Chief Secretary , Department of Energy
Principal Secretary , Forest, Ecology and Environment Department

Secretary (Ecology and Environment) ,
Department of Forest Ecology and Environment

Principal Secretary , Housing Development Department

Principal Secretary , Department of Tourism

Principal Secretary , Department of Revenue

Principal Secretary , Department of Animal Husbandry & Fisheries
Princ ipal Secretary , Department of Transport

Principal Secretary , Public Works Department (PWD)

Principal Secretary , Department of Water Resources

Principal Secretary
Department of Rural Development and Panchayat Raj

Principal Secretary, Department of Urban Development
Principal Secretary , Department of Health & Family Welfare
Member Secretary , Karnataka State Pollution Control Board
Representative , Development Alternatives, New Delhi

Representative ,
Ministry of Environment and Ecology Forest (MoEF)Government of India

Director , Department of Town and Country Planning

Professor, Department of Civil Engineering,
University Visvesvaraya College of Engineering, Bangalore University

Director General ,
Environmental Management and Policy Research Instite

Principal Secretary
Department of Planning, Programme Monitoring and Statistics

Principal Secretary , Department ofHorticulture

Managing Director , Karnataka Renewable Energy Development Ltd.
Principal Secretary , Department of Commerce &ndustries (Mines)
Principal Secretary , Department of Higher Education

Principal Secretary , Department of Agriculture Department
Secretary (Forest) , Department of Forest Ecology and Environment
Secretary, Department of Primary and Secondary Education

Member Secretary , Karnataka Biodiversity Board

Additional Principal Chief Conservator of Forests and Project Coord i-
nator , Biodiesel Energy for Rural India (BERI) Project

Director , Indian Meteorology Department, Bangalore

Chief Executive Officer, LakeDevelopment Authority

Director , Karnataka State Natural Disaster Monitoring Centre, Bangalore
Director , Centre for Sustainable Development, Bangalore
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A Director , Institute of Social & Economic Change, Bangalore

A Senior Advisor & Director
The Energy Research Institute (TERI), Southern Regional Centre

A Professor,
Centre for Ecological Sciences, Indian Institute of Science, Bangalore

Points noted: A Refer toProceedings of the 8 meeting of the Coordination Committee on
Climate Change held mSeptember 212011 at3.30PmMin Room Na 313,
6 EAEAT A 31 OAEAh " AT CAI 1T OA OACAOAL
o1 AT 11 #1Ei AOA #EATCA j310##Qo68

28. Indian Meteorological Department, Bangalore Date: November 03, 2011

Represented by: Mr. B. Puttana, Director

Points noted: A IMD does not agree with BCEK (2011) conclusion that rainfall in Karra-
taka is decreasing The period considered by BC€EK is too short. Based on
long-term data series anmial rainfall has been found to havéncreased.

A IMDOOT A xEI 1 OET OOl U POAI EOE A OA(
last published in 1984
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PROCEEDINGS OF THE GOVERNMENT OF KARNATAKA

Sub: Constitution ofCo-ordination @mmitteefor
ensuring effective steps to combat climate
change reg.

Preamble:

060Climate changed6 is a major gl obal
production and consumption in nation and societies that has prospered have drawn
on technology fuelled by energy source that emit Green house gases, resulting in
global warming and climate change at accelerated and unpredictable degrees than
what the natural revolutionary changes may have resulted. It had implication for
food productionwater supplyhealth and energy.

Building the capacity for societies to adapt to climate change is a key
challenge for all communities and government. As a part of responding to the
challenge that is reducing emission of these green house gases tothaewal
not result in dangerous climate charigggovernments, multilateral institution,
scientists, civil society, NG§) business and others have to take measures and
global regional, national, state and grass root levels.

An effective road map for delopment is to adopt a sustainable pathway
by shifting to environmentally sustainable technologies that is promotion of ene
gy efficiency, renewable energy, increase in green ¢pvetection and conseay
tion of forest areas, soil and water conservatfnotection of watershedsnd
catchment areasgecharge of ground watgsromdion of Organic cultivation, crop
selection and scientific irrigation bieles theefficient use of surface and ground
water, rain water harvesting/aste water treatent, recycling and reuse ad-
tion of green technology energy efficiency technologiegentific management of
solid waste, recycling waste to energyandatory kending of petroleum fuel with
Bio-fuels, introduction of CNG incommercialvehicles improvemestof mass
transport system, road network, grade separator, policy on phasing out ef old v
hicles are the issues be carried forward in sustainable development.

Owing to the importance arttie gravity of the issue, Government of-1
dia has come owith 6 Na tli oMmcat i on Pl an on CIl irmat e

i ss

Chang

mally launched byheHon 6 bl e Pr i me Mion3066i2@e08. at New Del |

The action plan is the result of extensivesadissions and meticulous
groundwork among ®vernment agencies, scientific institutions and

.2
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independent expts over the past year. In the National ActiotarP the
following eight key National Missions have been proposed and these are:

National Solar Mission

National Mission for Enhanced Energy Efficiency

National Missionon Sustainable Habitat

National Water Mission

National Mission for 8staining the Himalayan

Ecosystem

Nati onal Mi ssion for a AGreen I ndiac
National Mission for Sustainable Agriculture

8. National Mission on Strategic Knowledge for Climate

Change

aghrwndNE

N o

The mission need to be further elaborated refined and for this inputs, ideas
and suggestions from a wide variety of sources are to be considered.

The Government of India have aldoawn the action plans arisirigbm
the National Action Plan on Qliate Change assigninget objectives to all ce
cerned Mnistries/ agencies or groups which are involved therein.

Now to take this process forward in a foesvay, it is essential than a
Co-ordination committe is to be constituted at Stateviel invohing the Principal
SecretarigsSecretaries of the spective departments for compigtithe Action
Plan.The issues are to be disssedhread bear and recommendatitimsreon are
to be vetted through necessary policy decsibnirculars/ Government dec-
tions/ orders for achieving the stipulated objectives.

In view of this, it is felt necessary to constitute ad@dinaticn Commit-
tee under the chairmanship of tAeldl. Chief Secretary to Government and-D
velopment Commissioner. Hence the order

GOVERNMENT ORDER NO. FEE 181 ENV 2007,
BANGALORE DATED 20-06-2009

After careful consideration the Government are pleased to constitute a Co
ordination Committee to oversee and coordinate the issues sgelh dhe
preambl e r énate tCehda n gr@lér theC Chair person ship of

.3

232



Additional Chief Secretary to Government
Commissioner. The Coeordination Committee
following members

1

10.

11

12.

13

14.

15.
16.

17.

18.

The Additional Chief Secretary to Government

and Development Commissioner

The Principal Secretary to Government, Forest,

Ecology & Environment Dept.

The Principal Secretary to Gennment, Urba
Development Dept.

The Pmcipal Secretary t&overnment,
Energy Dept.

The Principal Secretary to Government
Health& Family Welfare Dept.

The Pmcipal Secretary to Government,
Transport Dept.

The Principal Secretary to Government
Public Works Dept.

The Principal Secretary to Government
Water Resources Dept.

The Principal Secretary to Government
Housing Department

The Secretary to Government,
Tourism Dept.

The Principal Secretary t8Bovernment
Revenue Department

The Principal Secretary to Government
Animal Hudandry and iSheries Dept
The Secretary to Government (Ecology and
Environment), ForesEnvironment and
Ecology Dept.

The Secretary to Government (Forest),
Forest, Ecalgy andEnvironment Dept.
Director, Town Planning Dept

The Member Secretari(arnataka State
Pollution Control Board

Representative from the Developm@édiernatives

B-32, TaraCrescentQutab hstitutional Area
New Delhi 110016.

RepresentativeMinistry of Environment and Forests

Government of India
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Member
Member
Member
Member
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Member
Member
Member

Member

Member

Member
Member

Member
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19. Shri. B.S. Nagendra Prakash, Professor, Departme - Member
of Civil EngineeringJVCE, Bangalore University
Jnanabharathi Campus, Bargal56

20. The Director General, - Member Se-
Environmental Management and Policy retary
Research Istitute, Bangalore

The Committee shall meet at least once in three Insoahd decide the
road map omarmdd mandce M@onitor the actions
departments and ensure enforcement of strategy/guidelines stipulated by the
Committee.

By order and in the name of the
Government of Karnataka

Sdt
(N.R. JAGANMATHA)
Under Secretary to Government
Forest, Environment and Ecology Dept.
To,
The Compiler Karnataka Gazedt Bangalore for publication in the next
issue of the Gazette and to supply 200 copies to this Department.

Copy to:

1) The Additional Secretary, Governmentloflia, Ministry of Environmenand
Forest, ParyaaranBhavan, GG.0. Complex Lodhi Road
New Delhii 110003.

2) The Statistical Advisor, Ministry of Environment and Fosest
Government of IndiaRaryavaramBhavan, GG.0. Complex Lodhi Road New
Delhi-110003.

3) The P.So Prindpal Secretary to Governmeiiprest, Ecologynd
Environment Deprtment.

4) All Principal Secretaries to Government.

5) All Secretaries to Government.

6) All Members of the Committee.

7) S.G. File/ Spare copies.
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Proceedings of the meeting held under the Chairmanship e Principal Sec-
retary to Government & Development Commissioner on 25.11.2009 at 11.30
AM regarding OPreparation of State Action P

The Chairman welcomed the members. Principal Secretary Department of
Forest, Ecology & Environmentade the opening remark with an introduction to
the subject and stated that based on the letter written by the Union Ministny-for E
vironment, addressed to the Honourable Chief Minister of Karnataka, there was an
immediate need to take stock of the presstatus of climate change and its
ensuing trend in Karnataka and to prepare State Level Action Plan on climate
change.

Special Secretary, Department of Ecology & Environment, Governafent
Karnataka made an elaborgtawer point presentation on the Natbction Plan
rel eased by t he Honodbl e Pri me Mi ni ster
highlighted eight key missions of the Action Plan and present scenario and future
implication on the country as a whole. After detailed deliberations and
discussion, it wasesolved that Environmental Management & Policy Research |
stitute, Bangalore should take up the task of consolidating all relevant
information from different Departments of the State, best practices being
followed, mission & vision of respective depagm and mitigatory measures
being adopted in combating climate change inclusive of contribution to kkduce
emission and then to prepare the status report on the climate change and action plan
for the State of Karnataka. It was also decided that the pPainSecretary, Agridu
ture, Horticulture & Education Department shadllso be included as
members othe Coeordination CommitteeOnce the draft action plan on climate
change is prepared by the EMPRI, then it shall be placed before the Co
ordination Comriitee for discussion and approval. Director General, EMPRI
may entrust this work to a consultant of repute and oversee that state plan on
climate change is prepared expediously. The Director General of EMPRI agreed
for the same.

The meeting ended withote of thanks to the chair
Sdt
(Subir Hari Singh)
Principal Secretary to Governmel
and Development Commissione
Sdt

(B.MANOHAR)
Under Secretary to Government,
Forest, Ecology and Environment Department

235



ANNEXS

236



Lb5L/ ! ¢L%0O¢L
Lat[9a09 dUNWE hC Y{

ANNEXES

q ! mnm:mMLh5 h @ hpy
b ¢

Government of Karnataka (GoK) entrusted EMPRI to prepare the Karnataka State
Action Plan on Climate Change (KSAPCC). The report was prepared and submitted to
GoK onApril 12, 2012. The KSAPCC was appved by Government of Karnataka (GoK)

on March 31, 2012 and subsequently submitted to the Ministry of Environment and Fo

ests (MoEF), Government of India (Gol). The Expert Committee of MoEF had reviewed

the action plan and suggested to the state Governmetu furnish an estimate of the n-

cremental budget requirement for implementation the KSAPCC along with the details for

the entry point activities indicated in the action plan.

In pursuance of this, the Coordination Committee for Climate Change under the
chairmanship of the Development Commissioner, GoK in its meeting held on October 9,

2012 resolved that the line departments concerned should prepare and furnish the oe

essary budget estimates pertaining to their departments against each actionable point in
the format designed by the EMPRI. The details of departments that have furnished
budget details visa-vis the departments that have not furnished the budget details are
as below:

>

List of departments that have furnished the budget in old format

© 0 N o g s~ wDdPR

e T e O o o o
© N o o bk~ w Db PP O

Department of Ecology and Environment

Karnataka Biodiversity Board

Karnataka Electricity Regulatory Commission

Karnataka State Bio Fuel Development Board

Urban Development Department, GoK

Karnataka State Natural Disaster Monitoring CentréKSNDMC)
Agriculture Department, GoK

Department of Energy, GoK (Have received it from all the ESCOMS)
Karnataka Renewable Energy Department (KREDL)
Department of Mines and Geology, GoK

Town Planning Department, GoK

Directorate of Health andFamily Welfare, Bangalore

Horticulture Department, GoK (Submitted in revised format also)
Fisheries Department, GoK (Submitted in revised format also)
Karnataka Forest Department, GoK

Animal Husbandry & Veterinary Services

Directorate of Municipal Administration, GoK

Karnataka Slum Development Board

o9)

List of departments that have not responded at all

NP

Water Resources Department, GoK
Department of Rural Development and Panchayat Raj, GoK
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C. List of departments that do not require incremental budget
1. Karnataka State Pollution Control Board
2. Watershed Development Department, GoK
3. Commerce & Industries Department (Mines), GoK

The budget component received from the line departments are compiled and-i
corporated into the report as Annex 4. Further, the 210 actionable components aregse
regated into category wise namely, implementable action points, data managemert-a
tion points, research & development action points and policy intervention points. A
brief summary of catgory wise budget estimation is depicted in the table below:

Category No of action points Budget in Rs.
1. Implementable action points 71 410243 Lakhs
2. Data management action points 35 79797 Lakhs
3. Research & Development action points 59 104772 Lakhs
4. Policy intervention action points 41 102377 Lakhs
5. Actions are yet to be defined 4

Total actionable points 210 697189 Lakhs

Out of 210 actionable points 3 are tagged as priority action points or entry
points. Among these 11 are implementable, 1 data management, 6 research and deve
opment and 13 are policy intervention priority action points. Total budget requirement
for 15 priority action points is Rs. 8112 Lakhs whereasl16 of them fall under either pd-
icy scheme or concerned departments has not indicated any budget for the particular
activity.

The detail of the budget estimatesagainsteach activity in the designed format
is presented in Annex 4.1.
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ESTIMATIO®FINDICATIVBUDGET FOR A PERQD5 YEARBASED ON THE
INFORMATION PROVIDBD VARIOUS DEPARTMEN

Action

of GHGs emissions from energy alone.

State coordinator

la. Agriculture

Challenge 1. Agriculture consumes a significant portion of energy, causing a roughly proportionate emissio

Collaborator 5-year budget

Ensure voltage stability as prerequisite Karnataka Ele- Electricity supply Rs. 54995 Lakhs
for enhancing energy efficiency of pumps | tricity Regulatory | companies (Es-

and other machinery,possibly in conjunc- | Commission COMs)

tion with the Nirantara Jyothi Scheme. (KERC)

Preparation of irrigation charts to en- Dept. of Water *x

hance irrigation efficiency and reduce Resources

power consumption.

Promotion of renewable energy in farms,
especially biogas, which reduces methang
emissions and solar photovoltaic for IP
sets.

Karnataka Renev-
able Energy -
velopment Limited
(KREDL)

KREDL carfacilitate the private entrepre-
neurs who come forward to implement
the scheme with the coordination of RDPHR
and Revenue Department.

Data on the seasonal peak power e
sumption pattern.

Electricity supply
companies (E5-
COMs)

Rs. 1126 Lakhs.

Data on the number of pwer consuming
machineries at farms.

Electricity supply
companies (E5-
COMs)

Rs. 672 Lakhs.

Identifying intervention areas for im-
providing energy efficiency at farm levels,
especially in view of irrigation charts and
the need to aid stabilising voltage through
demand side management, possibly in
conjunction with the Nirantara Jyothi
Scheme.

Karnataka Renev-
able Energy -
velopment Limited
(KREDL)

Rs. 375 Lakhs.

Cost benefits analysis in order tassess
the extra financial burden to the goven-
ment.

Karnataka Ele-
tri city Regulatory
Commission
(KERC)

Rs. 26400 Lakhs.

Priority Action l: Restructuring the
power tariffs in the agricultural sector to
disincentivise avoidable electricity ca-
sumption. The same volume of subsidies
may be shifted to things such as inves
ment in more efficient plant and machn-
AOU j OAZEAO OA1I AOGAA
CU6 ET OE Eesplahafiod & E @ N
SAPCC, pagksh).

Dept. of Energy

Incentives and subsidies for promotion of
renewable energy at farm level.

Karnataka Renev-
able Energy -
velopment Limited
(KREDL)

Rs. 25000 Lakhs.
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Action

State coordinator

Collaborator

5-year budget

Challenge 2. Subsidies supporting farming lack mechanisms for shifting cropping patterns in line with r
jected climatic shifts across agreclimatic zones.

10.

Preparation of an inventory of cropping
patterns and changes in the same with
respect toagro-climatic zones of the
state.

Dept. of Agricu-
ture

Rs. 130 Lakhs.

11.

Studies on adaptation and mitigation
measures in agriculture sector of the
state.

Agriculture uni-
versities

Rs. 2000 Lakhs.

12.

Priority Action B&: Establishment ofa
state level policy body to develop suitable
mechanisms for encouraging cropping
shifts through re-distribution of existing
subsidies (refer eyplanation at SAPCC,
pagesl67).

Dept. of Agricu-
ture

13.

Re-assess the state agriculture policy and
provision for subsidies and incentives to
grow climate hardy crops.

Dept. of Agricu-
ture

Rs. 2500 Lakhs.

Challenge 3. The current level of knowledge on the spatial dimension, time scale and magnitude of climai
changes is too limited to make predictions for cropping pattern with the necessary certainty.

14.

Web based services to provide all weat
er related information through a single
window, preferable trough Karnataka
State Natural Disaster Monitoring Centre.

Karnataka State
Natural Disaster
Monitoring Centre

Rs. 17625 Lakhs.

15.

Research studies on the regional level
prediction on the likely impact of climate
change on cropping pattern.

Dept. of Agricu-
ture

Academic and e-
search institutes

Rs. 3270 Lakhs.

16.

Development of weather derivative mal-
els.

Academic and e-
search institutes

Rs. 104 Lakhs.

17.

Re-evaluating all agriculture related pol-
cies and programmes in order to integrate
climate change issues.

Dept. of Agricu-
ture

Rs. 250 Lakhs.

Challenge 4. Widespread absence of scientific dand farming practices.

18.

Priority Action : Creation of model
farms and villages, establishment of fo-
der banks under use of instruments po-
vided by National Mission on Sustainable
Agriculture (refer explanation at SAPCC,
pages169).

Dept. of Agricu-
ture

Dept. of Horticu-
ture

*k

19.

Developing suitable drought and pest
resistant crop varieties under use ofn-
struments provided by National Mission
on Sustainable Agriculture.

Agriculture uni-
versities

*k

Challenge 5. Significant untapped minimisation potential

(pesticides, fertilizers).

in the application of synthetic agra&hemicals

20.

Promotion of Integrated Pest Manag-
ment (IPM) andIntegrated Nutrient Man-
agement (INM) to reduce chemical ao-
sumption.

Dept. of Agricu-
ture

Rs. 4000 Lakhs.
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Action

State coordinator

Collaborator

5-year budget

21.

Government of Karnataka is already -
moting organic farming (Bhoo Chetana),
IPM and INM through specific schemes.
The coverage ofhese needs to bex
tended.

Dept. of Agricu-
ture

Rs. 1000 Lakhs.

22.

Block wise data on the agrechemical us-
age at farm level.

Dept. of Agricu-
ture

Rs. 1700 Lakhs.

23.

Pest and disease surveillance.

Dept. of Agricu-
ture

Rs. 19 Lakhs.

24.

Research on the nutrient requirement of
soils, agraclimatic zones wise.

Agriculture uni-
versities

Rs. 1780 Lakhs.

25.

Research on the spread of pests andicl
mate change linkages.

Agriculture uni-
versities

Rs. 1350 Lakhs.

26.

Soil resource mapping using GIS ane¥
mote sensing.

Agriculture uni-
versities

Rs. 7323 Lakhs.

27.

Provision for incentives/subsidies on the
organic farming, integrated pest manag-
ment (IPM) and integrated nutrient man-
agement (INM).

Dept. ofAgricul-
ture

Rs. 6000 Lakhs.

Challenge 6. Significant untapped potential for enhancing irrigation efficiency especially in northern Kara-
taka. The expansion of micro irrigation is also hampered by security concerns of theft of distribution pipes.

28.

Promote pressurised micro irrigation
techniques at larger scales.

Dept. of Agricu-
ture

Dept. of Horticu-
ture

Dept. of Water R-
sources

Rs. 15000 Lakhs.

29.

Create awareness through the demonst-
tion of efficient irrigation technologies.

Dept. of Agricu-
ture

Rs. 10000 Lakhs.

30.

Identify available land for possible micro
irrigation practices district wise.

Dept. of Agricu-
ture

Rs. 180 Lakhs.

31.

Priority Action : Eradication of the ma-
ket for stolen pipesthrough re-
distribution of existing subsidies on micro
EOOECAOQETT O AO OI
of distribution pipes below the black ma-
ket prices (refer exdanation at SAPCC,
pagesl71).

Dept. of Agrcul-
ture

Dept. of Horticu-
ture

Challenge 7. Agro-biodiversity is jeopardised. Indigenous resilient varieties of crops like maize, rice, 50
ghum require interventions to safeguard their preservation.

32.

Priority Action [8: Preservation of indige-
nous varieties of crops through creation
of a market for such products. The e
work of state agencies including HO-
COMS could help market these as spekia
ities for a higher price (refer explanation
at SARCC, paged72).

Dept. of Agricu-
ture

Rs. 1000 Lakhs.
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33. Preparation of a comprehensivenvento- | Dept. of Agricu- Agriculture uni- Rs. 1985 Lakhs.
ry of agro-biodiversity of the state in reg- | ture versities
ular intervals. For this the ongoing prep-
OAOGEIT1T 1T &£ 0AI PI AGO
is establishing a solid fundament.
34. Creation of a policy framework to create | Dept. of Agricu- Rs. 200 Lakhs.
viable markets forindigenous species. ture
35. Development of agrebiodiversity parks. | Dept. of Agricu- Rs. 2500 Lakhs.
ture

Challenge 8. Livelihoods of farmers who are already vulnerable may be exposed further.

36. Cropinsurance schemes, particularly Dept. of Agricu- Rs. 12000 Lakhs.
Weather Based Crop Insurance needs to | ture
be expanded through adequate packaging
to cover a greater share of farmers.

37. Research on specific livelihood risks and | Dept. of Agricu- Agriculture uni- Rs. 21000 Lakhs.
possible solutions considering the local ture versities
contexts.
Sub-total for Agriculture Rs. 222471

1b. Horticulture

Challenge 9. Significant unutilised portions of degraded land/arid land are unsuitable for agriculture but
suitable for horticulture, especially in northern Karnataka.

38. Promotion of development of pa- Dept. of Horticu- Rs. 18935 Lakhs.
tureland. ture

39. Promotion of drought resilient trees for Dept. of Horticu- Rs. 11167 Lakhs.
arid areas. ture

40. Create awareness through massive tree | Dept. of Horticu- Rs. 7768 Lakhs.
plantation campaigns in arid/semi arid ture
regions.

41. Comprehensive blockwise data on the Dept. of Horticu- Rs. 7768 Lakhs
type, area and problems of degraded ture
lands.

42. Research focusing on the local solution to| Dept. of Agricu- Agriculture uni- Rs. 1250Lakhs
reclaim degraded lands. ture versities

43. Development of drought and pest e- Dept. of Agricu- Agriculture uni- Rs. 663 Lakhs
sistant crop varieties. ture versities

44. Research into highly productive crop @- | Dept. of Agricu- Agriculture uni- Rs. 1450Lakhs
reties. ture versities
Challenge 10. Necessary food processing facilities and marketing mechanisms supporting horticultural pr
duce from degraded/arid lands do not exist at required scale.

45. Development of larger scale food - Dept. of Horticu- Rs. 10559 Lakhs
cessing parks. ture

Challenge 11. Horticultural biodiversity is jeopardised. Indigenous resilient varieties such as mango an
jackfruit require interventions to safeguard their preservation.
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46.

Priority Action @: Preservation of indige-
nous varieties of crops through creation
of a market for such products. The e
work of state agencies including HB-
COMS could help market these as spekia
ities for a higher price (refer explanation
at SAPCC, pagds3).

Dept. of Horticu-
ture

Rs. 7768 Lakhs

47.

Preparation of comprehensive inventory
of agroclimatic zones based agro
biodiversity in regular intervals. For this
OEA T1CIiEIC DPOAPA®,
diversity Registers is establishing a solid
fundament.

Agriculture uni-
versities

*%

48.

Creation of a policy framework to create

viable markets for indigenous species.

Dept. of Horticu-
ture

Rs. 5584 Lakhs

Sub-total for Horticulture

1c. Animal Husbandr

Challenge 12. Reducing GHGs emissions from ruminants is unfeasible at scale unless livestock holdings
discouraged. The resulting destabilisation of livelihoods would be greatly undesirable.

Rs.72912 Lakhs

49.

Promotion of renewable energy at farm
level, especially biogas, which also redu
es methane emissions (refer to section
0! COEAOI OOOA6 ET OF

Karnataka Renev-
able Energy -
velopment Limited
(KREDL)

KREDL can facilitate the private entrepe-
neurs who come forward to implement
the scheme with the coordination of RDPR
and Revenue Department.

50.

Research on improving cattle productivity
in order to reduce GHG emissions byer
ducing the necessity to maintain the cut
rent large cattle population.

Dept.of Animal
Husbandry & V-
erinary Services

*%

Challenge 13. Lack of mechanisms, initiative and incentives for systematically enhancing livestocle+
sistance to vector borne diseases and increasing heat/cold stresses as may be expected from changes ir

climate.

51.

Systematic vaccination of livestock at
larger scale.

Dept. of Animal
Husbandry & V-
erinary Services

*%

52.

Prepare district a wise inventory of live-
stock mortality and morbidity and at-
tributed causes.

Dept. of Animal
Husbandry & Ve-
erinary Services

Veterinary re- Rs.200 Lakhs

search institutes

53.

Studies on animal health and the climate
change link.

Dept. of Animal
Husbandry & Vé-
erinary Services

*%

Veterinary re-
search institutes

54.

Developnutritional strategies to improve
coping with heat and water stress.

Dept. of Animal
Husbandry & Vé-
erinary Services

Veterinary re- *

search institutes

55.

Studies on the spread of pests wia-vis
climate trends and projections.

Dept. of Animal
Husbandry & Ve-
erinary Services

*%

Veterinary re-
search institutes
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56.

Priority Action [: Government of India to
conceptualise and formulate a livestock
insurance policy with premiums taking
into account vaccination records and st
ability of a breed for a given region price
(refer explanation at SAPCC, pagés5).

Dept. of Animal
Husbandry

*

Challenge 14. Lack of mechanisms, initiative and incentives for preserving indigenous climate tolerar
breeds of cattle (amrithmahal, hallikar, khillar) and buffalo (pandharpuri, surthi).

57.

Priority Action [ Indigenous breeds are
being developed throughselective breed-
ing in livestock farms located in Tumkur,
Chickmagalur and Haveri. This needs to
be extended(refer explanation at SAPCC,
pagesl76).

Dept. of Animal
Husbandry

*%

58.

Improve coordination between Dept.s of
Animal Husbandry & Veterinary Services,
veterinary institutes and farmers.

Dept. of Animal
Husbandry & V-
erinary Services

*%

59.

Maintaining data on the number of indg-
enousbreeds and trends observed.

Dept. of Animal
Husbandry & Ve-
erinary Services

Rs.150 Lakhs

60.

Improve the knowledge on coping abit
ties (resilience) of indigenous breeds to

climate stresses on a comparative basis.

Dept. of Animal
Husbandry & Ve-
erinary Services

Veterinary re-
search institutes

Sub-total for Animal Husbandry

Rs. 350 Lakhs

Total for Agriculture and Allied Sector

Rs. 295383 Lakh

2. Water resources

Challenge 1. Over-extraction of ground-water resources, especially in 35 oveexploited and 3 critical

Resources

taluks.

61. Priority Action @: Enforcement of reg- | Dept. of Water A
lation measures in place under the Resources
newly enacted Groundwater Act (refe
explanation at SAPCC, pagé37).

62.  Groundwater monitoring for quality Dept. ofMines & *
and quantity at block level. Geology

63. Expand thepromotion of groundwater | Dept. of Water A
recharges beyond present levels. Resources

64. Prepare and update an inventory of Dept. of Water A
sectoral use of groundwater. Resources

65.  Groundwater resource mapping using | Dept.of Water A
GIS tools. Resources

66.  Spatial and temporal assessment of Watershed Dept. xx
micro-watershed based water ava-
bility using models such as the Soil and
Water Assessment Tool (SWAT).

67. GlSbased study of geehydrology. Dept. ofWater A
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68.  Priority Action : Establishment of a | Dept. of Water *
state level policy body to review the Resources
possibility of prohibiting the use of
groundwater for non-drinking and non-
emergency uses. Should in conclusion
groundwater use be approved for age
cultural uses than a water price should
be introduced as incentive for water
saving (refer explanation at SAPCC,
pagesl78).
Challenge 2. The vast potential for collection of rainwater for productive use, groundwater recharge anc
temporary storage in water bodies in order to reduce the irrigation dependency on groundwater (at jgr
sent it is 45%) remains to be utilised.
69. Extend the BWSSB rukeon rainwater Dept. of Urban Urban local bodies Rs. 2130 Lakhs
harvesting to other urban local bodies. | Development
70. Promote multiple use water services in| Dept. of Wate- rxk
drought/flood prone areas. shed Development
Dept. of Agricul-
ture
71. Demonstrate best practices at pilot Dept. of Wate- Hokk
scale. shed Development
Dept. of Agricu-
ture
72.  Prediction of actual water availability Dept. of Water A
and trends in the state using high res- | Resources
lution climates impacts studiesat block
level.
73.  Priority Action EH: Introduction of a Dept. of Water *
groundwater cess from which a Resources
groundwater fund would be created.
The groundwater fund would finance
groundwater recharge schemes pu-
posed by private and publicproject
proponents (refer explanation at
SAPCC, pagds30).
74.  Priority Action [B: Devise an incentive | Dept. of Water *
in form of a capitalinvestment subsidy | Resources
for rainwater harvesting structures
(refer three related actions at section
O50AAT EOAOQOET T 6 %I
planation at SAPCC, pagds1).
Challenge 3. Urban water supply is dramatically inefficient (48% UFW in Bangalore). The quantity grow:
in actuals with the increasing supply. This jeopardises water security and increases the dependence
groundwater.
75. C Actions for addressing this issue may| Opinion of the

be proposed

house is solicited

Challenge 4. Reuse of treated water in industries and urban local bodies (ULBs) has been unable to me

significant in roads.
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76.  Priority Action [E: Integrated water Dept. of Urban Rs. 5545 Lakhs
resources management to commence | Development
in public buildings to set examples and
inspire confidence (refer explanation
at SAPCC, pagds3).
77. Create awareness in order to enhance | Water supply and Rs. 90 Lakhs
social acceptability of treated water. sewerage boards
78.  Conduct socieeconomic studies to m- | Water supply and Rs.100 Lakhs
derstand the socialacceptability of sewerage boards
treated water.
79.  Assess the potential volume of treated | water supply and Rs. ® Lakhs
water that can be reused and applia- | sewerage boards
tion areas.
80. Formulation of astate Water Reuse Dept. of Water *
Policy to make further dual piping in Resources
new layouts and preferential usage of
treated water for watering parks in
existing layouts.
Challenge 5. Low priced irrigation water is a substantial impediment for investment in water infrastruc-
ture and sustainable resource utilisation and management.
81.  Priority Action : Water Resources | Dept. of Water *
Dept. to lead a cost benefits analysis in| Resources
order to assess the financial burden of
irrigation water and to formulate a
pricing policy rationalising irrigation in
view of long-term sustainability and
the need for adequate finance (refer
explanation at SAPCC, pagds84).
Challenge 6. A minimum flow of rivers in the dry season is not being maintained, leading to excessi
concentrations of pollutants.
82.  Estimate asafe minimum water flow Dept. of Water Academic and e- A

Total for Water Resources

Rs. 8325 Lakhs

3. Forestry, biodiversity and wildlife

Challenge 1. Long-term carbon capture strategies would require a currently not envisaged return to in-
ber as building material from mature and sustainably managed forests and plantations.

collaboration of Karnataka Forest
Dept. with Indian Institute of Science

(lIsc) and other universities.

Dept.

Science (lISc)

83.  Raising of forest plantations in non Karnataka Forest | Dept. of Agricu- Rs. 6105 Lakhs
forest land unfit for agriculture. Dept. ture
Dept. of Horticu-
ture
84. Raising of farm forestry plantations by | Dept. of Agricu- Karnataka Forest Rs. 7605 Lakhs
encouraging farmers. ture Dept.
85.  Monitoring of carbon stocks through Karnataka Forest | Indian Institute of Rs. 122 Lakhs
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86. Devise strategies to identify market Karnataka Forest Rs. 305 Lakhs
linked opportunities for development Dept.
of robust carbon sinks as well asn-
creasing income for local communities.

87. Develop a sustainable timber harvest | Karnataka Forest Rs. 4884 Lakhs
plan along with reforestation schemes | Dept.
and revenue plantations.

88.  Develop a policy to protect existing Karnataka Forest Rs. 611 Lakhs
forest stocks as carbon sinks through | pept.
stronger conservation and community
participation.
Challenge 2. Biodiversity hotspots such as the Western Ghats are insufficiently protected.

89. Rigid protection from biotic and abiotic | Karnataka Forest Rs. 9768 Lakhs
interferences. Dept.

90. Comprehensive documentation of the | Karnataka Bic Rs. 75 Lakhs
status of flora and fauna. diversity Board

91.  Monitoring and documentation of bb- | Karnataka Bic Rs. 4000 Lakhs
tic a abiotic interferences. diversity Board

92.  Priority Action : Estimate the carly- | Karnataka Forest | Karnataka Biod- Rs. 92 Lakhs
ing capacity of the Western Ghats for | Dept. versity Board
settlements, agriculture, roads and
mines (refer explanation at SAPCC,
pagesl185).

93.  Establish monitoring mechanisms for | Karnataka Bic Academic and e- Summed up in 91
biodiversity including the wildlife diversity Board search institutes
population to detect changes and
needsfor responses early.
Challenge 3. Forest degradation due to unplanned extraction of firewood, fodder, NTFP, green manu
etc.

94.  Undertake reforestation/ afforestation | Karnataka Forest Rs. 30526 Lakhs
in degraded areas. Dept.

95. Rigid protection of forest through Karnataka Forest Rs. 1832 Lakhs
strengthening personnel and infa- Dept.
structure.

96. Systematic recording ofunplanned Karnataka Forest Rs. 153 Lakhs
extraction of fuel wood, fodder, non Dept.
timber forest products (NTFP), green
manure etc.

97.  Enhance the capacity of communities | Karnataka Forest Rs.92 Lakhs
to manage and store firewood and fd- | Dept.
der under ambient conditions. Provide
institutional credit and create alterna-
tive market-based market options.

98.  Devise schemes for providing altera- | Karnataka Renev- Rs. 14884 Lakhs

tive sources of energy for forest fringe
households to prevent firewood colle-
tions in forests.

able Energy -
velopment Limited
(KREDL)

247




ANNEXS

Action

State coordinator

Collaborator

5-year budget

Challenge 4. Invasion of alien species Tilapia sp, Eupatoriumsp etc.).

99.  Implement education/outreach activi- | Karnataka Bio Summed up in 91
ties that are targeted to ensure public | diversity Board
support for rapid response measures.
100. Establish a coordinated public monite- | Karnataka Bio Summed up in 91
ing network to detect and report inva- | diversity Board
sive alien species.
101. Develop and maintain a database ¢o | Karnataka Bic
taining information on the control and | diversity Board
management of invasive alien species
that is easily accessible to public.
102. Priority Action : Scientific research | Karnataka Forest Rs. 1832 Lakhs
on eradication, containment and co- Dept.
trol methods and technologies for pi-
ority invasive alien specieqrefer ex-
planation at SAPCC, pagds6).
103. A surveillance policy covering inspe- Karnataka Bic Summed up in 91
tion and interception is essential to diversity Board
verify authorized introductions, detect
illegal introductions, and detect unn-
tentional introductions through key
commodities, pathways, and vectors, as
is the capacity to implement the strag-
ay.
Challenge 5. Encroachment of forests by human settlements, agriculture, coffee plantations and mines.
104. Priority Action [j: Remove &- Karnataka Forest Rs. 24420 Lakhs
croachments within a timeframe of 5 Dept.
years (refer explanation at SAPCC,
pages187).
105. A database to be established and ma | Karnataka Forest Rs. 92Lakhs
tained tracking encroachments, eg- Dept.
tions and reforestation measures.
Challenge 6. Vast tracts of forest fall victim to forest fires every year. Both fire prevention and emergenc
response appear inadequate to tackle the challenge.
106. Incentive-based community participa- | KarnatakaForest Rs. 611 Lakhs
tion in fire prevention. Dept.
107. A strategy for fire forecasting, preve- | Karnataka Forest Rs. 153 Lakhs
tion and fighting to be implemented. Dept.
108. Research on adopting modern techrle | Karnataka Forest Rs. 153 Lakhs
ogy to locate and forecast fires. Fire Dept.
risk zonesprioritisation and monito r-
ing based on satellite imageries.
Challenge 7. Gradual loss of green cover in urban areas.
109. Implement an urban biodiversity edu- | Karnataka Bic Rs. 153 Lakhs
cation programme for schools and the | diversity Board
public at large.
110. Biodiversity inventories of specific ale- | Karnataka Bic Rs. 208 Lakhs

as within cities should be documented.

diversity Board
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111. Urban forestry plan should be deve Dept. of Town & Rs. 8547 Lakhs
oped along withcity master plans with | Country Planning
the additional objective of strengthen-
ing emotional bonds between trees and
citizens.
Total for Forestry, Biodiversity and Wildlife RS.117,22 3 Lakhs
4. Coastal Zone Management
Challenge 1. Coastal pollution due to industries, aquaculture, port activities and sand mining has thep
tential to upset the fragile coastal ecological balance.
112. Priority Action : Promoting of Karnataka State bl
treatment plants at point source and Pollution Control
CETPs for alsters of smallindustries Board
(refer explanation at SAPCC, pages
188).
113. Strengthen the implementation a- Dept. of Ecology & | Deputy Comms- Rs. 940Lakhs
rangement for the Coastal Regulation | Environment sioners of
Zone. Dakshina Kannada,
Udupi and Uttara
Kannada districts
114. Strict follow-up on environmental im- | Karnataka State Rs. 98 Lakhs
pact assessments. CoastalZone Man-
agement Authority
115. Promoting and restoring mangrove/ | Karnataka Forest | Karnataka Bio b
wetlands vegetation along the coastal | pept. diversity Board
belt.
116. Data on type and amount of hazardous| Karnataka State bl
chemicals released by sector. Pollution Control
Board
117. Data on area under mangrove ecosy | Karnataka Forest | Academic and e- *
tem and temporal change in the same. | Dept. search institutes
118. Research on the implementation of Karnataka State *xk
advance treatment technology to e- Pollution Control
duce pollutants entering the sea. Board
119. Conduct research into the scope,® Dept. of Fisheries | Academic and e- Rs. 70 Lakhs
tions and viability for turning conven- search institutes
tional into organic aquaculture.
Challenge 2. In portions of the coastline the scale of marine fishing is ecologically unsustainable, leadi
to substantial seasonal fish population decimations. Dependent communities have in a number of ca
moved on to shell collection and sand mining for the sakef livelihood while labour cost along the coast ig
high.
120. Conducting a socieeconomic impact Dept. of Fisheries | Academic and e- Rs. 90 Lakhs
study due to change in ecological ¢ search institutes
ditions and impact on livelihood.
121. Reassessing the state fishery policy Dept. of Fisheries Rs. 20 Lakhs
and provision for subsidies and ince-
tives to sustainable fishing.
122. Forming of a committee to develop an | Dept. ofFisheries Rs. 10 Lakhs
action plan for sustainable fishing in
coastal districts.
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123.

Formulate policies to provide alterra-
tive livelihood options especially du-
ing the fish breeding seasons by uti-
ing synergies with funding under
NREGA.

Dept. of Fisheries

*

Challenge 3. Very limited research publications are available that investigate the link between climat

change and behavioural responses of fish and other marine

biodiversity.

124. Development of a marine resources Dept. of Fisheries | Academic and e- Rs. 120 Lakhs
information system. search institutes
125. Promoting web based services to @- | Dept. of Fisheries | Academic and e- Rs. 90 Lakhs
vide information on coastal climate search institutes
and resources.
126. Research on regional level predictions | Dept. of Fisheres | Academic and e- Rs. 60 Lakhs
of likely impact of climate change on search institutes
coastal fisheries and ecosystems.
127. Review of options for establishment of | Dept. of Water A
a network for collection of additional Resources
data: Hydro-meteorological and hydio-
logical data from the coastal region,
coastal and estuarine water, salinity
and tidal water levels and the changing
discharges in both directbns in estua-
rine areas.
Challenge4.. T OUOOAI AGEA |1 APPETI C 1T &£ +AO01 AOCAEAGO oc¢m
possible impact of the anticipated sea level rise and determine protection measures and timeframes.
128. Reassessment and mapping of estal | Dept. of Ecology & | Academicand re- Rs. 150 Lakhs
resources. Concerned departmemstand | Environment search institutes
research institutes to store and publish
data related to sea level, sea erosion,
flood, river flow and change in biod
versity etc.
129. Establishment of a sea level monitoring Dept. of Ecology & | National Institute Rs. 200 Lakhs
station under the aegis of the National | Environment of Oceanography
Institute of Oceanography.
130. Establishment/ strengthening of a Dept. of Mines & Central Ground Rs. 2390 Lakhs
groundwater monitoring network with | Geology Water Board
observation wells, sanctuary wells for (CGWB)
coastal aquifers.
131. Research on flood forecasting, Dept. of Water Academic and e- A
downscaledclimate change projections| Resources search institutes
with improved grid resolution.
132. Research on impact of sea level rise or| Dept.of Water Academic and e- A
groundwater salinity including hydro- | Resources search institutes
chemical and solute transport modé
ling.
133. Research into marine biogeochemistry | Dept. of Ecology & | Academic and e- Rs. 111 Lakhs

and influence on GHG sources and
sinks.

Environment

search institutes
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134.

Establishment of aninventory of wet-
lands, mapping of vegetation cover,
silting, encroachment, conservation of
mangrove areas conservation, affe
estation, hydrological and hydre
meteorological data, salinity, well -
servation, sea level rise, sediment
transport in the river etc.

Dept. of Ecology &
Environment

Academic and e-
search institutes

*%

lands where they have disappeared. To
be taken up in conjunctionwith prote c-
tion of mangroves, patches of biodive
sity rich habitats in the coastal, riverine
and deltaic belt(refer explanation at
SAPCC, pagds9).

135. Mapping of encroachments, change of | Dept. of Ecology & | Academicand re- Rs. 337 Lakhs
land use, infrastructure development, | Environment search institutes
pollution, growth of invasive species
and over-fishing.
Challenge 5.Bengeres coastal settlements locked between the sea and river, are completely unprotecte
A natural disaster such as a tsunami or typhoon could wipe out its population.
136. C Actions for addrssing this issue may| Opinion of the
be proposed house is solicited
Challenge 6. The mangrove ecosystem and coral reefs are insufficiently protected.
137. Expand existing mangrove cover Karnataka Forest *x
across the coast. Dept.
138. Establish a mangrove study centre, Karnataka Forest | Academic and e- *
which will take up research on ma- Dept. search institutes
groves and associated biodiversity vis
a-vis climate change.
139. Monitor the relationship between Karnataka Forest | Academic and e- **
changes in mangrovespecies under Dept. search institutes
changing climate patterns.
140. Priority Action : Formulate an a- KarnatakaForest *
tion plan for replanting of mangrove in | Dept.

lead acid batteries.

Total for Coastal Zone

5. Energy

Challenge 1. The power deficit is likely to remain unaddressed in the short and mid term, leading to loa
shedding and a continuation of large investments into secondary energy infrastructure such DG sets 3
UPSs which increase the burden on the environment through air pollution, naslevels and disposal of

Rs. 5516 Lakhs

141.

Electricity demand for the next 15
years should be forecasted along with
anticipated supply from state owned
plants, the contribution from central
schemes and private producers to e
termine the scale of the required a-
pacity. The emphasis on gas based
power generation should be retained
to the extend gas supply permits.

Dept. of Energy

Karnataka Power
Corporation Lim-
ited (KPCL)

*k
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142.

Load shedding to follow a structured
plan notified 1 week in advance for all
categories,with special preferences to
industries sector.

Karnataka Ele-
tri city Regulatory
Commission
(KERC)

Electricity supply
companies (E-
COMs)

Rs. 47542 Lakhs

143. Aggregate data on load shedding and | Karnataka Eles- Electricity supply Rs. 539D Lakhs
to develop a procedure to allocate it tri city Regulatory | companies (Es-
judiciously across the sectoral custm- | Commission COMs)
ers to reduce dependence on secadh (KERC)
ary sources.
Challenge 2. Free electricity to farmers is a substantial impediment for garnering the investment nese
sary to addressing the demanesupply gap and for improving voltage stability necessary for many energ
efficient applications.
144. Constitution of a committee to review | Dept. of Energy Dept. ofAgricul- *
the options for dis-incentivising energy ture
consumption by farmers by shifting
existing subsidies, for instance to cap
tal goods (refer related action at se-
OET T O! COEAOI OOO0AQ
Challenge 3. High transmission and distribution losses of currently 22%.
145. Reduce T&D losses through impros- Dept. of Energy Karnataka Power Rs. 11500 Lakhs
ment of sub stations, modernised a- Transmission Ca-
tomation and instrumentation. poration Limited
(KPTCI)
Electricity supply
companies (E5-
COMSs)
146. Minimise the theft of electricity. Electricity supply Rs. 14000 Lakhs
companies (E5-
COMs)
147. Computation of T&D losses by Aggr Dept. of Energy Karnataka Power Rs. 3400 Lakhs
gate Technical & Commercial (AT&C) Transmission Ca-
losses to capture the difference &- poration Limited
tween billing and collection of power (KPTCL
under the Restructured Accelerated Electricity supply
Power Development and Reform R- comparies (ES-
gramme (RAPDRP). COMs)
148. Establish a policy for improving mete- | Dept. of Energy Electricity supply Rs. 1200 Lakhs

ing efficiency, proper energy accoun
ing and auditing and improved billing

and collection efficiency.

companies (E5-
COMs)

Challenge 4. Energy effciency failed to make substantial inroads. Energy audit still has low visibility, the
necessary professional capacities remain to be created at scale, the Energy Conservation Building C
(ECBC) is yet to be naotified at state levethe concept of Green Rating for Integrated Habitat Assessme
(GRIHA) is also not in force as it is a part of ECBC. Altogether, the Market Transformation for Energi E
ciency (MTEE) under the NAPCC are not on the horizon in Karnataka yet.
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149.

Priority Action E): Stabilise the grid
supply voltage in a systematic and time
bound manner so that appliances
achieve their design efficiently and
lifetime. This requires scheduled load
planning/shedding until the demand-
supply gap is closed (refer explandon
at SAPCC, pagd®0).

Karnataka Ele-
tri city Regulatory
Commission
(KERC)

Electricity supply
companies (E-
COMs)

Rs. 15200 Lakhs

150. Priority Action Bll: KREDL to strategisel Karnataka Renev- Rs. 50 Lakhs
covering all establishments with a co- | able Energy [®-
nected load of 500 kVA and above with| velopment Limited
energy audit in a time bound manner | (KREDL)
with priority on industries. This may
entail capacity building on part of
KREDL (refe explanation at SAPCC,
pages191).
151. Perform, Achieve and Trade (PAT) Electricity supply *
mechanism to mandate specific energy| companies (ES-
consumption targets for large indis- COMs)
tries and trade of savings beyond the
target
152. Collection of data for trend analysis in | Karnataka Renev- | Academic and e- Rs. 25 Lakhs
electricity demand before/after incor- | able Energy - search institutes
poration of energy efficient measures. | velopment Limited
(KREDL)
153. Conduct market surveys to evaluate Karnataka Renev- | Academic and e- Rs. 25 Lakhs
the penetration potential of energy able EnergyDe- search institutes
efficient appliances in the domestic velopment Limited
sector. (KREDL)
154. Carry out studies to assess the scope ¢ Karnataka Ren&v- | Academic and e- Rs. 375 Lakhs
energy saving at farm level through able Energy - search institutes
voltage stabilisation and more efficient | velopment Limited
appliances (electric motors, agricultu- | (KREDL)
al pump ses etc.), possibly in conjun-
tion with the Nirantara Jyothi Scheme.
155. Assess the impact of th®elakuscheme | Karnataka Renev- | Academic and e- Rs. 25000 Lakhs
in terms of power savings, CFL lifetime| able Energy - search institutes
and consumer confidence over a pér | velopment Limited
od of at least 2 years. (KREDL)
156. Priority Action : The Energy Co- Karnataka Renev- *
servation Building Code (ECBC) to be | able Energy [&-
notified at state level (refer explara- velopment Limited
tion at SAPCC, pagd®?). (KREDL)
157. Priority Action : KREDL to develop | Karnataka Renev- Rs. 25 Lakhs

strategies for Market Transformation
for Energy Efficiency (MTEE) under
the National Mission for Enhanced B-
ergy Efficiency(refer explanation at
SAPCC, pag€®93).

able Energy -
velopment Limited
(KREDL)

Private parties
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158.

Devise strategies and polices for &t
mand side management (DSM) inte
ventions beyond theBelakuscheme.

Karnataka Renev-
able Energy -
velopment Limited
(KREDL)

Academic and e-
search institutes

*

Challenge 5.The estimated potential of renewables has till date been harnessed to 11.5%. Laigmale
pilots projects are not on the horizonyetAD A OO AOI |

Priority Action : Rapid saling up of

Karnataka Renev-

*%

159. activities to implement the Renewable | able Energy [2-
Energy Policy through timebound tar- | velopment Limited
gets wherever instruments of the N- (KREDL)
tional Mission for Solar Energy provide
for the requisite resources(refer ex-
planation of explanation at SAPCC,
pagesl195).

160. Promote renewable energy at dece Karnataka Renev- *x
tralised level. able Energy -

velopment Limited
(KREDL)

161. Proactive implementation of the sg- Dept. of Industries bl
cial incentive package policy to po- & Commerce
mote photovoltaicsmanufacturing
plants.

162. Capacity building on use of solar and | Karnataka Renev- | Academic and e- | KREDL can facilitate
biomass energy for domestic purposes | able Energy - search institutes the private entre-
at decentralised level and successful | velopment Limited preneurs who come
demonstration of these technologies. | (KREDL) forward to imple-

ment the scheme
with the coordina-
tion of RDPR and
Revenue Depat-
ment.

163. Tracking the success rate and perfe Karnataka Ren&v- | Academic and e- *
manceof implementation of renewable | able Energy [2- search institutes
energy projects. velopment Limited

(KREDL)

164. Research interventions to tap biogenic | Karnataka Renev- | Academic and e- | With the prior ap-
gas generated from methanogenicre | able Energy - search institutes | proval of MNRE the
ganisms in marshes, bogsandfills and | velopment Limited programme can be
shallow sediments. (KREDL) implemented.

165. Priority Action : Review the barriers | Karnataka Renav- Rs. 30000 Lakhs

that haveresulted into Karnataka lcs-
ing its leading role in wind energy and
the slow pace of expanding solar ene
gy power generation and determira-
tion of instruments through which re-
newable deployment can be progrs-
sively accelerated with specific atte-
tion to priv ate sector investments, PPP
and time-bound targets (refer explara-
tion of explanation at SAPCC, pages
197).

able Energy -
velopment Limited
(KREDL)
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166.

Promote the utilisation of Renewable
Energy Certificates (REC) to enabling
market mechanisms.

Karnataka Renev-
able Energy -
velopment Limited
(KREDL)

Private parties

*%

167. Review gaps in the present financing of| Karnataka Renev- | Academic and e- *
renewables and identify means forn- able Energy - search institutes
fusion of capital. velopment Limited

(KREDL)
Challenge 6. Except from traditional firewood use, the use of biduels failed to make substantial inroads
at scale.

168. Foster the wider implementation of Karnataka Renev- | Zilla Panchayats | KREDL is only the
decentralised biomass gasification at | able Energy [@- facilitating agency,
underserved and unserved Gram Ra | velopment Limited not  implementing
chayats as demonstrated by BERI. (KREDL) any projects in the

State. RDPR and
Revenue Dept. a@n
take up this scheme
to root level with
existing BERI.

169. Priority Action E&: R&D to focus on Karnataka State Rs. 780 Lakhs
piloting viable options for subsequent | Bio-fuel Board
larger-scale deployment of biefuels as
substitutes for fossil fuel for diesel and
petrol engines (vehicles and DG sets);

(refer explanation of explanation at
SAPCC, page98).

170. Subject to successful piloting (refer Karnataka State *
above) the Karnataka Bicfuel Policy Bio-fuel Board
should be amended tanclude quanti-
fied targets and specific incentives for
realising them.

Challenge 7. The use of improved cooking stoveschulag is too limited for its potential of reducing wood
consumption while reducing indoor air pollution and safeguarding human health, especially of wome
who spend considerable time indoors.

171. Expansion of deployment of improved | Dept. of Rural @- | Gram mnchayats A
chulasby leveraging publicprivate velopment & Pan-
partnership for dissemination. chayat Ré

172. Conduct a larger field survey of indoor | Dept. ofRural De- | Academic and e- A
air pollution in respect of traditional velopment & Pan- | search institutes
and improved stoves under reallife chayat Raj
conditions across Karnataka and ide-
tify reasons impeding further deplg-
ment of improved stoves.

173. Priority Action E§: Action plan for the | Dept. of Rural - | Zilla Panchayats A
development and deployment of m- velopment & Pa- | Gram Panchayats
proved chulasto the most vulnerable chayat Raj
section of society under theNational
Biomass Cookstoves Initiatives (NBCI);

(refer explanation of explanation at
SAPCC, pag€d99).
Total for Energy Rs. 203032
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Challenge 1. The magnitude of present migration from rural areas to urban results from inadequacies i
health, education, housing and employment in tier 2 and 3 cities.

174. Improve the quality and accessibility of| Deputy Commg- Various depat- A
health care, education, housing and sioners of districts | ments
employment in tier 2 and 3 cities. with tier 2 and 3
cities
175. Create employment opportunities for Deputy Comms- Zilla Panchayats A
the rural populations especially in s@- | sioners of districts
sons of noncultivation by furthering with tier 2 and 3
the incentives provided by the Karm- cities
taka Industrial Policy, which encou-
ages industries in tier 2 and 3 cities.
Challenge 2. Strom water drains are unable to deal with water from moderately heavy rainfalls while
climate change may lead to greater precipitation in shorter intervals than previously encountered.
176. Encouraging rainwater harvesting in Dept. of Water A
cities similar to BWSSB Rules (refer | Resources
OAl ACGAA AAOETT eAO
o1 OOAAOB6 Q8
177. Create awareness about rainwater Dept. of Water A
harvesting among citizens through | Resources
2RO0EAAT 008 7AI EAO/
(RWAs) with the help of NGOgrefer
OAl AGAA AAOETT eAO
o1 O0OAAOG6 Q8
178. Cleaning of existing drainages prior to | Dept. of Urban Urban local bodies Rs. 3128 Lakhs
monsoon. Development
(through DMA)
179. Ensure sewage does natnter storm Dept. of Urban Water supply and Rs.2200 Lakhs
water drains. Development sewerage boards
(through DMA)
180. Data on potential for rainwater ha- Dept. of Water A
vesting and artificial recharge possibi | Resources
EOU i O~AA§AO OAl AO& A
ter OAOT OOAAOH6 QS8
181. Develop a better rainfall run-off model | Dept. of Urban Academic and e- Rs.100 Lakhs
in the urban context to improve on the | Development search institutes
empirical system still followed for siz- | (through DMA)
ing of storm water drains.
182. Revision of design guidelines for storm | Dept. of Urban Academic and e- Rs.50 Lakhs
water drains to reduce flooding risk Development search institutes
from presently 60% to zero. (through DMA)
Challenge 3. Much remains to be done to manage municipal solid waste in line with good practices a
legislative requirements.
183. Emphasis on achieving a fair degree of| Dept. of Urban Urban local bodies | Rs.25400 Lakhs
segregation of waste at source so as to Development (ULBs)
maximise reuse and recycling options. | (through DMA)
184. Promoting awareness among citizens | Dept. of Urban Rs.10000 Lakhs
iT OEA 1 260 EI i A({ Development
AAT 0066 7A1 EAAOA ! O( (through DMA)
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185. Priority Action BB Assessment ofrh- | Dept. of Urban Rs.2100 Lakhs
pediments in proper management of Devebpment
municipal waste at the level of urban
local bodies (ULBSs); (refer explanation
at SAPCC, pagedo0).
186. Using GIS/ remote sensing techniques | Dept. of Urban Urban local bodies Rs.580 Lakhs
for tracking disposal of waste. Development (ULBs)
(through DMA)
187. Targeted exploration of new and ec- Dept. of Urban Academic and e- Rs.100 Lakhs
nomically viable recycling options. Develbpment search institutes
188. Providing incentives for organisations | Dept. of Urban =
and adult rag pickerscollecting recy- Development
clable waste by considering support (through DMA)
prices to stimulate recycling.
189. Devising means of introducing buy Dept. of Urban Rs.20 Lakhs
back mechanisms at state level. Development
(through DMA)
Challenge 4. Large untapped energy potential from solid waste (135 MW) that could be an interim aol
tion until better composting is realised.
190. Provision for collection of wet waste | Dept. of Urban Urban local bodies Rs.1000 Lakhs
form restaurants and apartments. Development (ULBSs)
(through DMA)
191. R&D on techniques and methods to Dept. of Urban Academic and e- Rs. 4000Lakhs
generate energy from waste. Devebpment search institutes
192. Policiesincentivising waste co Dept. of Urban Urban local bodies i
processing in power plants to address | Develbopment (ULBSs)
health issues besides energy genar
tion.
Challenge 5. Considerable inadequacy in sewage collection, treatment and reuse of treated water.
193. C Actions for addrssing this issue may| Opinion of the
be proposed house is solicited
Challenge 6. Absence of a planning perspective capable of envisaging decades as necessary febmihd
public transport in cities and public transport in emerging cities.
194. Initiation of long-term planning pro- Dept. of Urban A
cesses which are followed through to | Develbopment
their implementation and logical can-
clusion.
Challenge 7. Basic needs of the urban poor in respect of water, sanitation, electricity unmet for many.
195. Ensure continuation of the work of Karnataka Slum 8400 Lakhs
Karnataka Slum Development Boarith | Development
ensuring access to safe water and san | Board
tation in slums.
Challenge 8. Difficult to change behavioural patterns result in road humps that increase fuel consymn
tion, air pollution and noise apart from beingundesirable for commuters
196. C Actions for addrssing this issue may

be proposed

Opinion of the
house is solicited
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Challenge 9. Gradual loss of green cover in urban areas.

tions and removals.

197. Encouraging plantation of suitable Dept. of Urban Urban local bodies Rs.2500 Lakhs
species. Development Karnataka Forest
Dept.
198. Implementation of the Parks Act. Dept. of Urban Urban local bodies Rs.2500 Lakhs
Development Karnataka Forest
Dept.
199. Maintain data on annual tree plana- Dept. of Urban Urban local bodies Rs.532 Lakhs

Development

Karnataka Forest
Dept.

Total for Urbanization

7. Health

Challenge 1. Absence of a health status inventory

Rs. 62610 Lakhs

rigorous quality assurance to ensure
meeting of drinking water standards at
consumer end.

200. Enhancing disease monitoring andur- | Dept. of Health and| Research institutes Rs. 250 Lakhs
veillance, especially in respect of @& Family Welfare
laria.
201. Maintenance of data related to mortat | Dept. of Health and| Researchinstitutes *x
ty and morbidity at district/block level. | Family Welfare
Challenge 2. The relationship between human health and climate change (vector borne disease, he
stress etc.) is not well established in published literature.
202. Development of a database on the sa | Dept. of Health and Rs. 400 Lakhs
es of vector borne diseases anglans- | Family Welfare
mission.
203. Conduct region wise research on gk Dept. of Health and| Academic and e- *x
eases related to water availability and | Family Welfare search institutes
quality.
204. Procure, developand customizehigh- Dept. of Health and| Academic and e- Rs. 20 Lakhs
resolution health impact models in Family Welfare search institutes
collaboration with national and inter-
national agencies to exchange
knowledge.
205. Studies onclimate change linked paa- | Dept. of Health and| Academic and e- *x
site activities and impact on human Family Welfare search institutes
health.
Challenge 3. Most vulnerable regions of the state in the context of health remain to be identified.
206. Conduct research on the trend of v& Dept. of Health and| Academic and e- Rs. 240 Lakhs
tor borne diseases and identify vulne- | Family Welfare search institutes
able regions under use of GIS mapping
Challenge 4. Drinking water quality is often compromised.
207. Water utilities need to institutionalise | Dept. of Urban Water supply and Rs. 340 Lakhs

Development

sewerage boards
Urban local bodies

Total for Health Rs.4450 Lakhs
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Challenge 1. The current level of knowledge on the spatial dimension, time scale and magnitude of-¢
matic changes is extremely limited. An accurate and quantitative idepth understanding of probable d-
mate change impacts emerges as critical need. In its absence the framing of ldagm policy and appro-
priate adaptive measures remains severely impeded.

208. Priority Action E&: Conduct extensive | Dept. of Ecology & | Academic and e- Rs.200 lakhs
research on the spatial dimension, time Environment search institutes
scale and magnituale of climatic charg- | (through EMPRI)
es impacts so as to be able to make
more accurate predictions about likely
impacts of climate change in Karnataka
(refer explanation at SAPCC, pages
201).
Challenge 2. There is no mechanism for sharing information on adaptation pilots, practices and exper
ences made across India. This being a very ndigld, the absence of systematic communication might lea
to a situation where each state reinvents wheels starting from zero while the opportunities to build or
AAAE 1T OEAOOG A@pAOEAT AA AOA &I OAcilAs
209. Priority Action : Government of Dept. of Ecology & | Ministry of Envi- Rs.50 Lakhs
India to lead the systematic docume- | Environment ronment & Forests
tation and evaluation of adaptation (through EMPRI) (MoEF)
practices in the country. Karnataka
should designate a state nodal agency
to provide relevant information on
behalf of Karnataka and provide exe-
riences made elsewhere (refer ex@-
nation at SARCC, page202).
Challenge 3. This present Action Plan is based on current understanding and published research, the-y
derlying knowledge of which is subject to rapid evolvement. Without a regular review and updatiothis
Action Plan is bound to Ise its relevance within a span of yars.
210. Priority Action EJl: Establish a systematic | Dept. of Ecob- | Academic and e- Rs.50 Lakks
review process for new scientific findings, | gy & Environ- search institutes
new modelling results and changes in pol | ment
cy, legislation and incentives, leading to an (through EM-
updation Karnataka State Action Plan on | PRI)
Climate Change every 2 to 5 years (refer
explanation at SAPCC, pag§3).
Total for other intervention areas Rs. 300 Lakks
Grand total Rs.697189 Lakhs

* Departments concerned not indicated budget presumably it is a policy actionable points

** Departments concerned not indicated budget for the particular action point

*** Karnataka State Pollution Control Board , Department of Commerce and Industries and Wa-
tershed Development Department indicated that they do not require any budget for the ac-
tionable points pertaining to them

AWater Resource Department, Department of Rura | Development and Panchayat Raj did not
respond at all.

<End of list >
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Agriculture

Implementable action points 11 115620
Data management action points 7 5812
R and D action points 10 64589
Policy intervention action points 9 36450

Total 37 222471
Priority action points 5 1000

Horticulture

Implementable action points 5 56197
Data management action points 2 7768
R and D action points 3 3363
Policy intervention action points 1 5584

Total 11 72912
Priority action points 1 7768

Animal Husbandry

Implementable action points 4 0
Data management action points 2 350
R and D action points 5 0
Policy intervention action points 1 0

Total 12 350
Priority action points 2 0

Water resources

Implementable action points 8 8175
Data management action points 1 0
R and Daction points 7 150
Policy intervention action points 5 0

Total 21 8325
Priority action points 5 0

Forestry, Biodiversity and Wildlife

Implementable action points 11 81173
Data management action points 7 4650
R and D action points 5 2382
Policy intervention action points 6 29018

Total 29 117223
Priority action points 3 26344
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Implementable action points 5 1868
Data management action points 7 2950
R and D action points 12 668
Policy intervention action points 4 30

Total 28 5516
Priority action points 2 0

@@ Erewy 0000 ]

Implementable action points 13 88292
Data management action points 4 57335
R and D action points 6 33060
Policy intervention action points 10 31225

Total 33 203032
Priority action points 8 45275

I

Implementable action points 12 55128
Data management action points 2 532
R and D action points 5 0
Policy intervention action points 5 70

Total 24 62610
Priority action points 1 0

Implementable action points 2 3540
Data management action points 2 400
R and D action points 4 260
Policy intervention action points 0 0

Total 8 4450
Priority action points 0 0

Implementable action points 0 0
Data management action points 1 50
R and D action points 2 250
Policy intervention action points 0 0

Total 3 300
Priority action points 3 0

*Action points for four (4) challenges are yet to define.
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