An overview of the issues of
Desertification, Land
Degradation and Drought
(DLDD)- TERI

Biophysical Estimates



Objectives

 Assess scale of land degradation in the country
with the economic impacts.

o Assess the quantum, along with the sources, of
Investment required for undertaking preventive
and restorative measures which can help
achieve the aspirational goal of land degradation
neutral India by 2030



Scope of Study

1. Examine economic Vvaluation studies and data available from
secondary literature and published sources.

2. Review Government’s programmes and schemes relating to DLDD
Issues, targets, financial allocations and achievements.

3. Select 6 case study sites for micro-economic assessment in arid,
semi-arid and dry sub-humid regions of the country, identify the data
requirements and sources of information.

4. A macro-economic assessment for the entire country and scenario
development (till 2030).

5. A micro-economic assessment for 6 case study sites for full economic
assessment and scenario development (till 2030).



Defining the issue

Land

* The terrestrial bio-productive system that comprises soil, vegetation,
other biota, and the ecological and hydrological processes that operate
within the system.(UNCCD, 1996, Partl, Article 1e)

Land Degradation
e Reduction or loss of biological or economic productivity and complexity
of rain-fed cropland, irrigated cropland or range, pasture, forests, &
woodlands resulting from land use or from a process or combination of
processes arising from human activities & habitation patterns such as
— Soil erosion caused by water and/or wind
— Deterioration of physical, chemical, biological or economic properties
of soil
— Long-term loss of natural vegetation

Desertification
 Land degradation in arid, semi-arid and dry sub-humid areas resulting
from various factors, including climatic variations and human activities

(UNCCD)



What's involved in Land Degradation?

» Broadly divided into physical, chemical & biological degradation

* Physical degradation is erosion, soil organic carbon loss, change in
soil’'s physical structure-e.g. compaction, waterlogging.

» Globally soil erosion most important LD process resulting in removal of
topsaoil.

» Solil productivity depleted through reduced rooting depth, loss of plant
nutrients, physical loss of topsaoill

« Chemical degradation-leaching, salinisation, fertility depletion,
acidification, nutrient imbalances

* Biological degradation: Loss of vegetation, rangeland degradation,
loss in biodiversity including soil organic matter



DLDD- Causes :
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 Proximal
 Biophysical
— Topography, climatic conditions (rainfall, temperature,
wind)
 Unsustainable Land Management

Biophysical _ . : :
— Deforestation, degradation, overgrazing, conversion to
other land uses, forest fires, excessive fuel wood
collection
_ — Unsustainable agricultural practices-extensive and
UnsuEtaL;\able frequent cropping, excessive fertiliser use, shifting
an cultivation with short fallows
Management _ o _
— Industrial, mining-few land restoration measures
* Distal
— Poverty

— Policy failures-e.g. subsidising fertiliser use

— Weak local institutions, top-down approaches, poor
dencentralisation: Impacts on land use management



Land Degradation Status ofindia
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o 2.4% of Geographical area: Over 16.57% of world’s
population
 0.5% of world’s grazing area: 16% of cattle population
 Major cause of degradation is soil erosion caused by water & wind

Processes of Area covered NE- Highest vegetal . _
[N ’ , 0 : Process o Area 2 of GA
Desertlﬁcatmn! / Area (mha) % of degradation LD/Desertific | (mha)
land degradation Total Geog, Area ation
Water Erosion 33.56 1021
Vegetal Degradation | 31.66 9.63 _
Wind/Eolian 17.56 534 : w?tz "Eand_ on 5 s s
. H N rosion - -
Degradation Water erosion A cid Sl o3 T
Frost Shattering 10.21 3.10 Alkali/Sodic
Salinity/Alkalinity 5.6 1.60 Rajasthan: 67% soil 3.7 1.13
Mass Movement 445 1.35 ; "
Water logging 098 030 (Wind Erosion) Saline Soil 2-73 0.83
Rocky arcas/ Barren | 1.65 0.50 Water logged
Others 0.15 0.04 J and K (cold): Areas 0.01 0.28
(Man made, frost 60.7% Mining/Indus
heaving etc.) trial 0.26 0.08
Total
Degraded
105.48 3207 Area 120.4 36.63

SAC (2007) ICAR, 2010



The Drylands of India
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Area under

DRYLANDS OF INDIA .

Drylands Desertified

1:6,000,000 1em =50kms Area
Sub-humid: 54.1 Sub-humid:
mha 14.57 mha
Total:228.3mha
(69.6% of GA)
Aridity index=P/PET LEGEND (MoEF, 2014)

] Arid f
P=Mean annual -:._.;’ . [ semi-arid ‘¢
precipitation ’ I Sub-humid (Dry)

B other "‘

PET= Potential
Evapotranspiration

Source: Agro-Ecological Subregions of India, NBSSELLP (ICAR), Nagpur



Land Degradation Status of lncia
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Legend
Desaiption
Forest /HPlantation, Vegetal degradation
Grassland/Grazing | Vegetal d ation
Lan , egradation
Agnculture Unirigated Water erosion
Agricuiiure Im er erosion
st /Hantation, Water erosion
Land with Scrub, Water erosion
men, er erosion
Rocky area, Water ercsion
dﬁzaren Waler erosion
Feriglacial , Water eroson
Agnculture Unimr ind erosion
Agriculture Irigated Wind erosion
Land with Scrub Wind erosion
Barren. Wind erosion
Dune/Sandy area, Wind erosian
Agncuiture QNWEE, Salinization/Alkanization
Agricultire Imigated SdinizatiovAlakanization |
Land with Scrub. Salinization/ Alkanization
nculture Unimriga ater logging
Agnculiuoe Imcé.ed : Waler Togaing
Bamren, Water
Barren, Mass movement
Gacial , Frost heaving
Perigladal, Frost shatteri
Fores! on, ma
¥ Barren, Man made
Tmi2 | Others Man made
Total area under :10548 mha( 32.07 % ) NAD No Apparent adaton
Land degradation = = Hgl
Total area under : 8145 mha (24.78 %) Classification System
Desertification Land use/Land cover Process of degradaton Severity
Symbol [Code | Desaription Ismioi [ovde | Descripton Fode Joescription |
11 lagicuure imigated v__|Vegetal degradation | 1 | Low
e | D |Agricuttiure Unirrigated W__|Water erosion 2 | Hdgh
I [L_1 PP | Forest/Plantation £ |Wird erosion
"_}{ = | G |erassland/Grazing land sa |Sanization/Alakanization
.. ?}‘ S |Land with Scrub E i Water logging
¥y < o3 550 | B8 |Baren(BarenScree) | 1] g |Mass movement
o t e R | Rockeyarea N | Frost heaving
' ——J1E louesandvama 5 | Frost shattering
Lorthanan ok [ R r——— L] | W |water body/Drainage | m |Manmade
. 77| € |Gadal [ 1] NAD | No Apparent Degradation
"l T |Perigiag
o S T _|Others -
P 8 A-' epen e IRS-PS, AWIF's dita ( mu;zui‘f)n:rg Ancillary Information.
e el el

Araanat sskan for mappng Cdllaborating Agencies



Estimates of Degradation
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Agency Estimated Criteria for delineation
extent (M ha)
National Commission on Agriculture (NGA, 1976) 148.09 Based on the secondary data
Ministry of Agriculture (1978) (Soil and Water 175.00 Based on the NGA's estimates. No systematic
Conser vation Division) survey was undertaken
Society for Promotion of Wastelands Development 129.58 Based on the secondary estimates
(SPWD) (Bhumbla and Khare, 1984)
NRSA (1985) 53.28 Mapping on 1 :1 million scale based on the
remote-sensing techniques
Ministry of Agriculture (MOA, 1985) 173.64 Land degradation statistics for states
Ministry of Agriculture (MOA, 1994) 107.43 Elimination of duplication of area. Area
reclaimed counted
NBSS&LUP (1994) 187.70 Mapping on 1: 4 million scale based on the
Global Assessment of Soil Degradation
(GLASOD) guidelines NRSA Waste|and
. ) NBSS&LUP (2004) (revised) 146.82 1 : 1 million scale soil map
Soil degradation classesS  pepartment of Environment (vohra, 1980) 95.00 classes (1986-2000)
. . Mational Wasteland Development Board (1985 123.00
from 1: 250,000 soil map . (198%)
Sowrce: Gautam, N.C. and Marayan, L.R.A. 1988
(1985'1995) Wasteland class Area (in M ha) Percentage
Gullied/ravinous land 2.06 0.65
Classes Codes Area (in M ha) Land with/without scrub 19.40 6.13
Water Erasion W Waterlogged/marshy land 1.66 0.52
Loss of top-soil Wt 83.31 Land affected by salinity 2.04 0.65
Terrain deformation Wd 1037 Shifting culfivation area 3.51 1.11
Wind Erosion E Degraded notified forest land 14.07 4.44
Loss of top-soil wt 4.35 Degraded pastures/grazing land 2.60 0.82
Loss of top-soil/terrain deformation Et/Ed 324 Degraded land under plantation 0.58 0.18
Terrain deformation/overblowing Ed/Eo 1.89 Sandy area 5.00 158
Chemical Deterioration c kst i 0‘12 0‘04
Salinization Cs 5.89 pinic Ll R . ’
Loss of nutrients (En) — (Acid soils) En 16.03 Barren rocky/stony/sheet rock 6.46 2.04
Physical Deterioration P Steep sloping area 0.7 0.24
Waterlogging Pw 14.29 Snow covered/glacial area 5.58 1.76
Others Total 63.85 20.16
Ice caps/Rock outcrops/Arid mountain L 8.3 Note:  Total wastelands are estimated at 63.85 M ha, correlating with strong, extreme and part of moderate
Total 147.75 categories of land degradation

Source:NBSS&LUP 2004 Source: NRSA and MoRD. 2000
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Harmonised land degradation

statistics
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Degradation type Arable land Open forest Data source Degraded and Wastelands
(M ha) (<40% canopy)
(M ha)
Water erosion (=10 tonnes/ha/yr) 73.27 930 Soil Loss Map of India-CSWCR&TI
Wind erosion (Aeolian) 1240 - Wind Erosion Map of India-CAZRI
Sub-fotal 8567 9.30
Chemical degradation
Exclusively salt-affected soils 5.44 - Salt-Affected Soils Map of India,
CSSRI, NBSS&LUP, NRSA and
others
Salt-af fected and water eroded soils 1.20 0.10
Exclusively acidic soils (pH< 5.5)% 5.09 - Acid Sail Map of India NBSS&LUP
Acidic (pH < 5.5) and water 5.72 713
eroded soils #
Sub-total 17.45 723
Physical degradation
Mining and industrial waste 0.19 Wasteland Map of India-NRSA
Waterlogging (permanent 0.88 .
SUHHCE ||"|L|ndat||:|n)$ [ Ecclusively waber arassani- 10 ha )
Sub-total 1.07 | o
I | heid gaile under water aretian
Total 104.19 16.53 D Ae46 20w under spen tarese
[ I Ecclucieely wind srocion
Grand total (Arable land and 120.72 S:‘::ﬂ":’:ﬂ;‘ il
Open 'Dl'BBt} [ =408 5ne sk
| | Sakne el under wing srosion
[ Rabne sonls undes N ferest
Notes:  Forest Survey of India Map (1999) was used to exclude degraded land under dense forest; Unculturable ,5;'.’.‘.‘.,’:,’.'.,‘::.’.'.&"‘
Wastelands: Barren rocky/stony waste: 6 M ha, are the source for runoff water and buiding | g SRR
material; Snow covered/Ice-caps: 6 M ha, are best source of water and are not treated as wastelands. [ udhs sois unaer spun funses
# For acid soils, areas under paddy growing and plantation crops were also included in the total acid soils L_ilh:mn ‘:-lus:l-u‘-"u; )
$ Sub-surface waterlogging not considered. SR o 154 Srugrmesn
Source: NBSS&LUP

Fig. 8. Degraded and wastelands of India
Source: NBSS&LUP




Harmonised figures of ED
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Wind Erosion

Fig. 1. Soil loss by water erosion in India (>10 tonnes/halyr) - Wind erosion in India (=10 tonnes/ha/yr)
Source: Maiji et al. 2008 es; CAZRI and NBSS&LUP. 2008, unpublished

Severe and very severe erosion-16% of TGA.

intensity of rainfall characteristics



Aclid and saline solls
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Fig. 3. Acid soils of India
Source: Maji et al 2008a Fig. 4. Salt-affected soils of India
Source: CSSRI, Karnal
6.98 Mha impacted by acidic soils (9.4% of Excessive amounts of soluble salts or
GA) exchangeable sodium affecting crop

yields & production (2.08 of TGA



Physical Degradation
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Fig.6. Physical land degradation in India
Source: NRSA. 2005

13.8 mha impacted by physical
degradation
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Figure. 2 Indian Ocean

India - State-wise
Wastelands Distribution

(Percentage to total geographical area)

Area n bq Km
SI.No. | STATE NAME TGA Total WL % to TGA
1| Andhra Pradesh 275068 33788.22 1410
2 | Amunachal Pradesh 83743 5743.84 5.86
1| Assam 78438 8778.02 1119
4 | Bihar a7 8841.09 126
5 | Chatlisgarh 135194 11817.82 8.74
§ | Dehi 1483 83.34 562
" > 40-50% 7 | Goa 3702 196.27 13.41
8 | Gujarat 196024 21350.38 10.89
9 | Haryana 14212 2347.05 531
10 | Himachal Pradesh 55673 22470.05 40.36
1 | Jammu & Kashmir * 101387 73754.38 72.75
e 12 | Jharkhand 79706 11670.14 14564
13 | Kamataka 191791 14438.12 153
14 | Kerala 18863 245869 533
> 15-20% 15 | Madhya Pradesh 308252 40042 98 1299
16 | Maharashtra 307690 38262.81 12.44
17 | Manipur 22321 702747 3148
18 | Meghalaya 22429 3865.76 17.24
> 10-15% 19 | Mizoram 21081 5021.14 28.56
20 | Nagaland 16579 4815.18 29.04
71 | Orissa 155707 16648.27 10,69
22 | Punjab 50362 1019.50 202
23| Rajasthan 342239 93689.47 2138
> 5-10% 24 | Sikkim 7096 3280.88 46.24
Including Delhi 25 | Taminadu 130058 912556 102
2% | Tripura 10486 1315.17 1254
27 | Uttarakhand 53483 12790.06 2391
<59 28 | UttarPradesh 240928 10988.59 456
23 | West Bengal 88752 1994 41 225
30 | Union Temitory 9490 137.30 155
Total 366414 472261.95 14.91

Wasteland Atlas, 2010 (MRD & NRSC)

* Unsurveyed areas (J&K) : 120849.00

Total geographical area : 3287263.00
Source: 1:50,000 Wasteland Maps-2005-06 prepared based on IRS-Pé, LISS | Three season data
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Downward spiral leading to desertification Approach to avoid desertification
~— Political and economic instability —— Human factors <———— Palitical stability = 1.\
Demographic and economic prosperity
J Econcmic l\
Socio-political
( Science and l
technology
—— Overgrazing and Improved crop
expansion of cropped areas > and livestock production
Reduced Large-scale Small-scale irrigation  Spil, water, range conservation
vegelation cover expansion of irrigation of high-value crops and improved technology
l L L 4
Increased Salinization Low salinization risk Reduced soil erosion
soil erosion J
~ . a4
_“'In v
Climatological factors = Reduced —— Increased
- Climate change biological productivity biological productivity
- Drought
L
- Poverty, emigration, Improved —
and reduced human well-being

human well-being
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Thank you!



