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Abstract of the Project
(Executive Summary)

The forests have been substantially influenced by human intervention for at least several
thousand of years. Forest resources and land-use changes contribute maximum on
sustainable forest management. Without comprehensive information on the status, dynamics
and responses of the forest ecosystem, it is impossible to evaluate management strategies, or
to clearly identify and quantify changes in forest resources, including forest areas, and the
composition and quality of forests. Forestry information requirements are multi-dimensional
and include parameters relevant to productive, environmental and socio-economic benefits
from and in the forest. The challenge is to improve the management of forests by providing
decision makers and stakeholders with the best possible, most relevant and cost-effective
information for their purpose at the local, national and international levels. The watersheds
of north east mountain regions are characterized by the permanent conflict between the need
for conservation of natural resources on one hand and constantly growing population and
land use pressure on the other. They are fragile regional ecosystems in which increasing
deforestation and forest degradation directly impact on the entire ecological infrastructure
(e.g., hydrological and soil resources).
Manipur constitute an area of 22, 32700 sq km, in which the forest cover is about 17, 618 sq
km. 17,071 sq km, 16,688 sq km and 16,870 sq km in 1997, 1999, 2001 and 2003 respectively
(FSI 1997, 1999, 2001 and 2003).
Manipur is situated in the extreme North-Eastern Border of India. It is bounded on the north
by the State of Nagaland, on the east by the Upper Myanmar, on the south by the Chin Hills
of Myanmar and the State of Mizoram and on the west by Cachar district on Assam. It lies
between 92059’ E to 94045’ E longitude and 23050’ N to 25041’ N latitude. The total
geographical area of the State is 22,327 sq.km. On the basis of geographical features, the
state is divided into two physiographical units Hills and Valley Plains.
The periphery of the State is bounded by a series of parallel hills, which covers 9/10th of the
total geographical area of the State. The Plains consisting of the Manipur Valley covers an
area of about 2,238 sq.km. The state is drained by several small rivers and the drainage is
mainly from north to south. The major rivers viz., Barak, Imphal, Iril, Thoubal are perennial
and of great importance.
In Manipur, jhumming is mainly practiced by the tribal families in five hill districts, viz.
Chandel, Churachandpur, Senapati, Tamenglong and Ukhrul. The system essentially consists
of felling of the forest on a hill slope in November-December and burning of the debris in
April-May before dibbling the seeds into the cleared soil.
In order to develop a remote sensing based methodology for forest encroachment mapping,
this project was taken up by Space Applications Centre under NNRMS-SC-B programme of
Ministry of Environment and Forests with the following objectives:

 To map and estimate recent status of forest encroachment using Remote Sensing data.
 To design and organize GIS database for the entire state.
 To work out statistics of total area under various types of encroachment.

The study area of the project has been taken as the entire Manipur State. IRS P6 data of
Dec. 2005 and Feb 2006 (Winter data) and Mar – April 2006 (Summer data) has been
used for mapping different categories of forest encroachment.
The methodology consists of base map preparation, satellite data analysis, identification
of different types of encroachment, design and organization digital database, integration
and generation of statistics. A hybrid approach comprising of digital as well as visual
interpretation has been developed for analysis of satellite data for identification and
delineation of encroachment areas. The GIS database has been designed following the
NNRMS standards. Modified Everest datum has been used and the analyzed final output
has been projected into map form using LCC projection. The maps showing different
categories of encroachment, separately for existing and proposed national parks, existing
and proposed RF and PF etc. are prepared on 1:50000 scale. The output maps are
created using the ArcMap tools. The statistics for forest encroachment has been
generated for each of the districts as well as for the entire state.
As per the analysis carried out, it is found that forest encroachments under Existing
National Park (NP) is about 58.18 Sq. km. (27.97%), but under Proposed National Park
it is 188.20 Sq. km (29.96%). Under Protected Forest it is found 728.56 Sq. km (17.57%)
and in Existing Reserve Forest (RF) 421.86 Sq. km (28.56%) and under Proposed
Reserve Forest 298.33 Sq. km (17.11%). The major Encroachment is found under
Current Jhum and Abandoned Jhum categories.

1. INTRODUCTION
India is among the 12 ‘Mega – diversity’ countries of the world and reflects possibly the
entire spectrum of eco-climatic zone – from cold deserts to dense tropical forests. The
forests of India cover about 23% of the total geographical area of the country. Out of the
country’s total forest area of approximately 63.7 million ha, large portion is degraded and
under stocked (about 40 per cent of the total forest area is open or degraded forest),
particularly near the habitation. This degradation is mainly due to over exploitation,
excessive grazing and uncontrolled regular fires (FSI, 1999; Dwivedi, 1980). Increasing
industrialization and growing population are also responsible for damaging the forestland.
Biotic interference is the most widespread factor of forest damage, which includes illicit
cutting, shifting cultivation and encroachment (permanent clearance for agriculture) which is
one of the most threatening practices. Other interferences like quarrying and illicit felling of
forestland directly or indirectly affect the area. Forestland is encroached upon quite often for
illegal agricultural practices and now forest encroachment is a regular phenomenon. As the
population increases there is more and more demand for land for agriculture. Forestdwelling communities or people who live in the vicinity of forests mainly make
encroachment. They use forestland for cultivation on two counts; firstly, forestlands are
taken by the people to be more fertile, secondly, forestlands are in vicinity of their
habitations. Hence the encroachment on forestland is generally followed by diversion of
forestland to agriculture use. The tribal depends on forests not only for firewood for domestic
energy and warmth, and timber for constructing their houses, but also for food in form of
fruits, seeds, leaves, succulent shoots and tuber. They also get their medicines from forest.
They collect gums, resins, various seeds, fruits and leaves to sell in the market. The
committee on Forest and Tribal in India, reported in 1982 that nearly 12 % of the tribal
population of the country is involved in shifting cultivation, 2 % reside in forest villages, and
about 5 % are encroachers of forest lands.
Recognizing the significance of encroachment in forest degradation, National Commission
on Agriculture (1976) had defined forest encroachment as unauthorized of forest produce
and diversion of such forest land to non forest land use/ cover practices including jhumming.
The problem of forest encroachment is not of recent origin. Its genesis lies in the first Forest
Act, enacted by the British Government in 1865 wherein the ownership was taken over by
the state, ignoring the rights of the indigenous local communities that lived in the forest and
depended on it for their basic necessities of life.
In the post independence era, the emphasis of the forest management was on the intensive
commercial forestry in order to generate revenue from the forests. The first National Forest
Policy enacted in 1952, did not account for the need of the local people / communities living
in the forest since centuries and those who had been the natural owner of the forest. This
policy set in motion, the ecological tragedy from the subordination of ecology to economics.
The socio-economic condition of the people / communities living inside the forest or in its
close proximity, dictates the intensity of encroachment. This is evident from the reduced
jhumming cycles in almost all states where jhumming cultivation is practiced. The serious
environmental effects of forest removal through burning are the occurrence of number of
ecological catastrophes such as flash floods, soil and land degradation, loss of fertile topsoil
decrease in productivity and health hazards.

Recognizing the damage being done to the ecology and environment, the International
Conference on Human Environment (1979) stressed that the environment is to be viewed in
totality, including physical, biological and socio-cultural environment. It was also observed
that each and every part of each environment component is highly responsible for the
functioning and regulation of each ecosystem. Any perturbation in the components, which
are superimposed on one another, would result in degradation of the ecological balance
(Homeostatis) of the ecosystem. Degradation in various land and aquatic habitats often
causes serious ecological and socioeconomic turmoil. In the backdrop of the above, the
present study had been undertaken to map the forest encroachment in the state of Manipur.
2. RELEVANCE OF THE PROJECT
It is now well understood that the survival of the human race depends on the forest. The
forests today are more threatened than in the past, owing to the increasing population
pressure. Also the forests are being diverted to non-forestry land uses. Thus, the forest and
tree cover area in the country in 2003 stood at 23.64 per cent of the country’s geographical
area. This is against the national policy of having the forest in 33 per cent of the
geographical area as envisaged in the first National Forest Policy enacted in 1952. This
meager amount of forest constitutes about 1.8 per cent of the global forest, which support
17 per cent of human population and 18 per cent of bovine population. Such population
pressure accelerates deforestation. World Bank (1992) has noted the annual rate of
deforestation between 1980 and 1990 averaging 1.2 per cent in Asia, compared with 0.9 per
cent in the developing world. In view of these facts, Government of India has been initiating
various activities not only to ameliorate the health of the forest but also to bring more areas
under forest cover.
Hence, the present project was perceived to map the forest encroachment using latest
remote sensing data and GIS. As a pilot study, the project was taken up in the state of
Manipur. It was envisaged that with the experience gained and expertise developed during
the implementation in the state of Manipur, a national program on mapping forest
encroachment will be launched in future with the support of MOE&F, Govt. of India, New
Delhi.
3. OBJECTIVES
 To map and estimate recent status of forest encroachment using Remote Sensing data.
 To design and organize GIS database for the entire state.
 To work out statistics of total area under various types of encroachment.
4. STUDY AREA
4.1 Geographic
Manipur is situated in the extreme North-Eastern Border of India. It is bounded on the north
by the State of Nagaland, on the east by the Upper Myanmar, on the south by the Chin Hills
of Myanmar and the State of Mizoram and on the west by Cachar district on Assam. It lies
between 92059’ E to 94045’ E longitude and 23050’ N to 25041’ N latitude. The total
geographical area of the State is 22,327 sq.km. On the basis of geographical features, the
state is divided into two physiographical units Hills and Valley Plains.

The periphery of the State is bounded by a series of parallel hills, which covers 9/10th of the
total geographical area of the State. The Plains constituting the Manipur Valley covers an
area of about 2,238 sq.km. The state is drained by several small rivers and the drainage is
mainly from north to south. The major rivers viz., Barak, Imphal, Iril, Thoubal are perennial
and are of great importance.
The State has a sub-tropical monsoon to temperate climate depending on the elevation. It
receives rainfall from monsoon and the rainfall varies from 1016 to 1778 mm a year. The
rainy season lasts from April to September and the amount of rainfall is more in hills than in
the valley. The driest period recorded is from November to March. The maximum rainfall of
the State is recorded in the month of July and August. The mean maximum daily
temperature is 31.10C and the mean minimum daily temperature during the winter season is
11.80C.
The state has a lopsided population distribution with 59% of its population living in the valley
and 41% thinly distributed in the hill areas (Economic Survey, Manipur, 2000). The valley is
one of the most thickly populated areas in the country with a density of 633 persons per sq
km as compared to an all India average of 324 persons per sq km. The hills are sparsely
populated with 52 persons inhabiting per sq km. The state experienced a rapid growth of
population, registering a decadal population growth rate of 30.02% during 1991-2001
against the national average of 21.34%.
There are 9(nine) districts, 38 sub-divisions, and 166gram panchayats in the State. The
Imphal-East, Imphal West, Thoubal and Bishnupur districts are valley districts.

Fig: 1 Location Map of Manipur

4.2

Physio-geography

Geologically, Manipur State belongs to the young folded mountains of the Himalayan
system. The rocks in the State vary from upper Cretaceous to the present Alluvium. The
oldest rocks found in Manipur are mainly confined in the eastern side of the state close to
the Indo-Burma border and the rocks are grouped as cretaceous rocks consisting chromite
(ophiolites), serpentine, etc. The limestone deposits found in the Ukhrul district belong to the
upper cretaceous period. The sandstone, shale of the Disang Group found over the eastern
half of Manipur belong to the Eocene period. The rocks consisting of sandstone, shale, clay,
etc. of the Barail Group are confined over the rocks of Disang Group and extend along the
mid-western portion of the State and they belong to the upper Eocene and Oligocene
periods.

Altitudinal zonation of the state ranges from 40m above msl at Jiribam bordering Cachar
district of Assam to 2995m (Mt. Iso) in Senapati District bordering Nagaland state.
According to National Bureau of Soil Survey & Land Use Planning, Nagpur, the soils of
Manipur belong to 4 Orders, 8 Suborders, 13 Greatgroups, 22 Subgroups and 29Families.
The Inceptisol covering 38.4% are the dominant Ultisols (36.4%), Entisols (23.1%) and
Alfisols (0.2%). Marshy land and lakes constitute about 2% of the area. Major Soil problems
are acidity, erosion, low base status, limiting depth in steep slopes and landslides.
4.3

Drainage

Regarding drainage system, it may be said that there are three distinct major river basins
viz. the Manipur river basin draining towards south, the Barak river basin draining into
Assam/Bangladesh and the Chindwin (Myanmar) river basin. Among the rivers, important
ones are the Imphal river, the Iril river, the Thoubal river, the Chakpi river, the Tuivai river,
the Irang river, the Makru river, the Jiri river, the Barak river, the Maklang river, the Lokchao
river and the Taret river,etc.
The state is drained by various streams which belong to the three river systems. The
Manipur river and its tributaries - Imphal, Thoubal, Nambul, Nambol, Khuga, Sekmai, and
other smaller streams with Loktak and other associated lakes form the water resources of
the valley having catchment of 6,332 sq. km about 28.4% area of the state. Discharging
maximum quantity of water during the monsoon months (May- September), they frequently
inundate the land along their banks. Every year Manipur experience havoc of flood. River
Barak and its tributaries Irang, Makru, Jiri and their associated streams which drain the
Northern and Western hill areas, have a catchments of 9042 Sq. Km. about 40.5% area of
entire State. The Eastern slope of Manipur eastern hills is connected by a number of small
streams of the Chindwin river system, which have a catchments of 6953 sq.km., about
31.1% area of the State.

±
3D2B1a
3D2B2a
3C2D5p 3C2D5p

3D2B1b
3D2B1c
3D2B2b

3C2B3
3C2D5b 3C2D5c3C2D5f
3C2D5l
3C2D5n
3C2D4h
3C2D5d

3C2D4e 3C2D4f

3C2D5m

3C2D5h
3C2D5e
3C2E4a

3D2B1e

3D2A9h

3C2D4d

3C2E3k

3C2E3h 3C2E3j

3C2E3f

3D2A6k
3D2D3f 3D2A9b
3D2A9a3D2A9d3D2A9f

3C2D5g
3C2D3d
3C2C6a

3C2E3c
3C2E4d

3C2D5a
3C2E4e3C2E4f
3C2E2a3C2E5a

3C2D3e

3D2B2k
3D2B2l
3D2B1k
3D2C6j

3D2C6e
3D2B1k
3D2A6m
3D2C6e
3D2A6l

3C2E3d

3D2A7c

3D2C6g

3D2A9e

3D2A8e

3D2C6h

3D2A6h
3D2C4p

3D2A8c3D2A8d

3C2E3b
3D2A5k
3C2E4g
3C2D3h
3C2D2b
3C2E4c
3D2A5l3D2A5m
3C2D3e
3C2E3a
3C2C5a

3D2B1j

3D2A6j
3C2E3g 3D2D3e 3D2A8f
3C2E3e

3C2D3j

3D2B2h

3D2B1h
3D2B2j

3C2D2d3C2D3k
3C2C5c
3C2D3l

3C2C5b

3D2B2g

3D2A9c

3C2D4b 3C2E3d
3C2D2e
3C2D4a

3C2D2c

3D2A9g

3D2B2e
3D2B2d
3D2B2c
3D2B2f

3D2B1f

3D2B1g

3D2D5k
3C2C5d3C2D2f

3D2B1d

3D2C4g
3D2C4n

3D2A8b3D2A6f

3D2C4f

3D2C6d
3D2C6c
3D2C6f
3D2C6b

3D2C4m
3D2C4l 3D2C6a

3D2A5k
3D2A7a3D2A8a
3D2A5h 3D2A5j

3D2C4e
3D2A6e

3D2C4d

3D2C4k

3D2C5b

3C2E2b
3D2C4j
3C2E4e 3D2A5g
3D2C5a
3D2A6c
3D2C4c
3C2E5b
3C2E2c
3D2A6d
3D2A5f
3C2E2d
3D2C3f
3D2C4b 3D2C4h
3C2D3a
3D2A5e
3D2A6a
3D2A6b
3C2E2e
3C2E5c
3C2E2f
3C2C6c
3D2C3e
3C2D3c
3D2A5d
3D2C4a
3C2D3b
3D2C3d
3D2A4e
3D2A5c
3C2E1a
3D2A4f
3D2C3b
3C2E1f
3C2C6d
3D2A5a
3C2E1b
3D2A5b
3D2C3c
3C2D1e
3C2E5e
3D2A4a
3C2E1g
3D2A4c
3C2E5f
3D2C3a
3D2A4d
3C2C6e
3C2E1c 3C2E1h
3D2A3b
3C2D1d
3D2C2f 3D2C2g
3D2A3a 3D2A2h 3D2A4b
3C2F6l 3C2F7f
3C2E1j
3C2E1d
3C2C6f
3D2A3c
3D2A2k
3C2D1c
3D2A2g
3D2C2d
3D2A2j
3D2A1h
3D2C2e
3C2F2c
3C2E1k
3D2A2f
3C2F6k
3D2A3d
3C2F6j
3D2A1g
3C2E1e
3D2C2b
3C2D1b
3D2A2a
3D2C2c
3C2F6g 3C2F6h 3C2F7a
3C2F2b
3D2A2e
3D2C2a
3D2A3e
3D2A1d
3C2F6b
3D2A1c
3C2D1a
3D2C1h
3D2A2d
3C2F6e
3D2A3f
3D2A2b
3C2F6f
3C2F2a 3C2F6a
3C2F7e
3C2F6c
3C2F7b
3D2C1f
3D2A1e
3D2A3g 3D2A1b
3D2C1g
3C2F7c
3D2A2c 3D2C1e
3C2F7d
3D2C1d3D2C1c
3D2A1a
3C2F7c
3D2A1f
3D2C1b
3C2C6b

3C2D3d

3D2C1a

Fig: 2 Watershed Map of Manipur
4.4

Soil Types

The soil of the state is of two major types – residual and transported, which cover both the
hill and plain of the State. The residual soils are either laterized or non-laterized. The
laterized red soils covering an area of 2,500 sq. km. in the Barak drainage on the Western
slope of Manipur. It contains rich portion of nitrogen and phosphate, a medium acidity and
lesser amount of Potash. The old alluvial is brought down by river Barak basin and Jiri river
and their tributaries from their lateritic water shed hills. The compact and less permeable
soils contain higher quantity of potash, fair amount of nitrogen and phosphorus with medium
acidity.
The transported soils are of two types – alluvial and organic. The alluvial soils cover 1600
sq. km. in the valley. These soils have general clayey loam texture and grey to pale brown
colour. They contain a good proportion of potash and phosphate, a fair quantity of nitrogen

and organic matter and are less acidic. The organic soils cover the low lying areas of the
valley. With dark grey colour and clayey loam texture, these peaty soils have high acidity,
abundance of organic matter, a good amount of nitrogen and phosphorus but are poor in
potash. The hill soils are more or less rich in organic carbon ( 1 to 3% ) in the top soil, but
poor in available phosphorus and potash. They are acidic in nature.
4.5

Socio-economic Profile

Natural resources form the base of economy of Manipur. Forests account for 77% of the
total geographical area of the state. Agriculture forms the single largest source of livelihood
and is the mainstay of the state's economy. Farming systems in Manipur can be broadly
categorized into shifting cultivation or jhum (Paamlou in Manipuri language) practised in the
hills and a more settled form of agriculture in the valley region. The natural resource base of
the state provides livelihood security to the entire region as well as employment to 68% of
the working population. The rugged topography of the hilly regions of the state covered with
forests and consequent lack of agriculture opportunities have made Manipur valley as hub of
the economic activity of the state.
The population of the state is around 26 lakhs now (2007) based on population figure of
Census 2001. Of this, 76% and 24% are urban and rural population respectively. The
occupation of the people is very interesting. There are main workers (30%), marginal
workers (13%) and Non-workers (57%). Among the Main workers, valley people constitute
61% and the rest 39% by hill people. Among the marginal workers, valley people constitute
70% and hill people 30%. Among the non-workers, valley people constitute 66% and hill
people constitute 34%. Among the main workers, cultivators account for 43.5%; agricultural
labour 6.5%. Manufacturing, Processing, Servicing, Repairing in Household Industry
account for 7% and other services account for 43% of the main workers. Paddy is the main
crop. There are other Kharif and Rabi crops too.
Some peculiar features prevailing in the hill districts of Manipur State
The hill districts of the state have no well – defined, strictly, efficiently and uniformly
enforceable acts/laws with regard to property rights. In the hills, the property rights system is
governed by traditional unwritten laws and conventions. The hill areas are mainly occupied
by the different ethnic groups.
Among the ethnic groups Nagas are prominent and among them Naga the community
ownership is accepted. The entire Naga village is said to have belonged by tradition to the
Village – Chief. However, the individuals are permitted to operate with inalienable rights.
The land – use pattern of the Nagas has certain clear-cut-divisions. First, they have
house-sites. The house-sites by and large permanently belong to them. Second,
surrounding the house-sites there is protected area where no felling of trees is allowed. This
protected area serves as a defensive well against fire and other attacks. Third, beyond this
protected area, there is cultivated land.
Another ethnic group the Kukis have land under the ownership of the Chief only. He is by
tradition, the sole authority over the use of land. The lands are however, made available to
the individual members for agricultural purposes for a particular period of time. The new
phenomenon causing concern is the rising population of landless families. Besides,
investment in land for improvement in both cases is not made in the absence of inspiring
urge of individual ownership.

The land in the hills are not cadastrally surveyed as it is not under the purview of the
Manipur Land Records and Land Revenue Act 1960. Though historical records of jhum
cultivation exist, sometime, villagers encroached on protected forestland for jhum cultivation
destroying the forest. In most of the villages, the lands belong to the community. The Jhum
period is reduced to 3-4 years, which results in mass conversion of hilly slopes into barren
land.
The people in the hilly terrain have been accused now and again for jhum practices, which
has a negative role in the environment. They depend entirely on jhum cultivation just like
farmers are dependent on their farm lands or agriculture fields. There are very few
alternatives for a person living in this terrain for their source of livelihood. Transport
bottlenecks and lack of proper market have doubled their miseries. This hill terrain has high
potential for plantation of citrus fruits, tea and coffee plantation etc. But due to lack of proper
market, storage and roads it could not fetch proper market value.
5.

FOREST STATUS OF MANIPUR

The state is quite rich in forest resources. The forests are the home to a rich variety/
multitude of flora and fauna. Because of different climate, soil conditions, altitudinal
variations, Manipur supports unique vegetation and is one of the Biodiversity Hotspots in the
world. The following Tables give an idea about the status of forests in the state:Forest classification as per Recorded Forest Area (Legal Status)
Sl.N
o.
1.
2.
3.

Legal status of Forests as per
2005 Forest Survey of India
Report
Reserved Forest
Protected Forest
Unclassed Forest
Total

Area in
Sq. Km.
1467
4171
11,780
17,418

Percent of
Total Forest
Area
08.42
23.95
67.63
100.00

Broad Forest Types
Sl.No.

Broad Forest Types

1.
2.
3.
4.
5.
6.
7.

Montane Wet Temperate Forests
Sub Tropical Pine Forests
Sub Tropical Wet Hill Forests
Tropical Semi Evergreen Forests
Tropical Deciduous Forests
Bamboo brakes
Others
Total

Approx. % to
Total Forest Area
8.23
13.86
51.40
3.67
3.48
18.55
0.81
100.00
(Source: FSI Report 2005)

(Source: FSI Report)

Flora:As per the records of Manipur Forest Department the flora of the state is quite rich and
represented by species of Indo-Malayan realm. Many of them are endemic like the Siroy lily
(Lilium macklinae), Arisaema wattii, Actinodaphne obovata, Begonia obversa, Berberis
manipurana, Carex manipurensis,
Euphorbia serrulata, Hedychium greenii, Ilex wattii,
Impatiens longirama, Iris bakeri, Justicia anfractuosa, Mahonia feddei, Musa itinerans, Pilea
miunuta, Piper makruense, Strychnos nux-blanda, Zanthoxylum pseudoxyphyllum, etc.
Important tree species include Gmelina arborea, Dipterocarpus tuberculatus, Dipterocarpus
turbinatus, Tectona grandis, Melanorrhoea usitata, Terminalia chebula, T. myriocarpa,
Emblica officinalis, Toona ciliata, Cedrella serrata, Quercus spp., Bauhinea Spp., Pinus
kesiya, Quercus serrata, Castanopsis spp., Acer oblongum, Alnus nepalensis, Cinamomum
spp., Engelhardtia spicata, Cassia fistula, Erythrina orientalis, Lithocarpus dealbata, Myrica
esculenta, Persea odoratissima, Quercus griffithii, Schima wallichii, Symplocos spp., Rhus
semialata, Alstonia scholaris, Bombax ceiba, Neolamarckia cadamba(Anthocephalus
cadamba), Callicarpa arborea, Macaranga peltata, Albizzia lebbeck, Podocarpus
nerrifolia,etc.
There are of course exotic species like the Eucalyptus, Lantana camara, Eichhornia
crassipes, Mikania micrantha, Acacia auriculiformis, etc. Some of the species like Tree Fern
(Cyathea spp.), Taxus baccata, Aquilaria agalocha,etc. are in the CITES list of endangered
species.
Climbers are represented by Clematis grouriana, Entada scandens, Mikania micrantha,
Smilax spp. Bauhinia Spp., Abrus precatorius, Dioscorea deltoids, etc.
Among the epiphytes and grasses, important ones are Platycerium spp., Eragrostis
uniboloides, Imperata cylindrica, Phragmites karka, Saccharum spontaneum, Thedema
villosa, Thysalonea maxima, etc.

There are 14 Genera and 54 species of Bamboo in the state. Bamboos grow along the
banks of rivers and nullah in the valley area and in many parts of the hill districts particularly
the forest areas Tamenglong, Churachandpur, Jiribam, Tengnoupal Forest Divisions.
Important species belong to the genera of Bambusa, Melocanna, Dendrocalamus,
Oxytenanthera, Phyllostachys, Cephalostachyum, etc. Bamboo brakes occur as secondary
succession in forest areas where jhuming had been done.
Cane species are represented by Calamus arborescens, C. erectus, C. latifolius, C. tenuis
and C. garuba.
Manipur has also about 450 species of Orchids. Among the endemic species, mention may
be made of the Ascocentrum ampullaceum var. auranticum, Schoenochis manipurensis. A
few endangered orchid species viz. Blue Vandal (Vanda coerulea), Red Vanda (Renanthera
imschootiana) and Ladies Slipper (Paphiopedilum sp.) have been included in the ScheduleVI of the Wildlife (Protection) Act,1972 for their strict protection under the law. There is
Orchid Preservation Plot near Imphal where Ex-situ conservation efforts are in full swing
under the Forest Department, Manipur.
Aquatic flora is represented by Zizania latifolia (Ishing Kambong),Saccharum munja
(Khoimom), Saccharum bengalensis, Erianthus procerus (Singang),Dioschoria bulbifera
(Phum), Cynodon dactylon (Tingthou), Alpinia galanga (Pullei), Eichhornia crassipes
(Kabokang), Hedychium coronarium (Loklei), Nelumbo nucifera (Thambal), Phragmites
karka (Tou) and 100 other spp. Many of the floral species of the state have got their
medicinal values.
Fauna:Besides a lot of species of Amphibians and fishes, the faunal population of the state is
represented by reptilian, avian and mammalian species. Among the reptiles, mention may
be made of Indian Python, Kraits, Cobra, Viper, Water monitor Lizards, Salamander, etc.
Important birds include Mrs Humes Bar-tailed Pheasant, Blyth’s Tragopan, Hornbills,
Peacock Pheasants, Quails, Drongos, migratory and resident water fowls,etc.
Mammals are represented by the world famous Brow antlered deer, Cervus eldi eldi, which
is endemic in Manipur, Serow (Capricornis sumatraensis), Sambhar, Hoolock gibbons,
Macaques, leopards, leopard cats, Himalayan Black bear, Pangolin, Hog Badger, Barking
Deer, Hog Deer, Slow loris,Civet cats, jackals, jungle cats, etc are also found in Manipur.
(Source: Manipur Forest Dept. )
5.1

Different issues regarding Manipur forests

a) Management challenges
•

There is very high biotic interference in all forest areas stretching their carrying capacity
sometimes beyond redemption. The biotic factors that cause maximum damage to the
forests in the state are man, domesticated animals, semi-domesticated animals, wild
animals like bears, rodents, etc. Damage to the forests by wild animals may, however,
be said to be negligible considering the role they play in the eco-system.

•

Non-judicious use of forest resources by unscrupulous people is still prevalent.

•

Due to inadequacy in delivering the goods to the people by other related sectors of rural
development, there is tremendous pressure on to the forests.

•

Lack of integrated approach by various concerned departments and communication gap
among planners, policy makers, field functionaries in Forestry and allied activities
towards the conservation of forests are also very tough challenge to foresters.

•

Enjoying of traditional or customary rights and privileges by the tribal who have little
responsibility for upkeep of forests is another challenge.

•

Another challenge is inadequate financial inputs in the Forestry sector over the years.
Forestry has not been receiving the attention it really deserves in terms of sectoral outlay and financial allocation.

•

Lack of institutional support to communities is also another challenge.

b) Deforestation and Forest Degradation
Deforestation
Deforestation is usually defined as the loss of forest. It is defined as converting forests to
another land use or the long-term (more than 10 years) reduction of tree-canopy cover
below the 10 percent threshold. Depending on how it is estimated, over 15 million ha of
natural forest are lost in the tropics every year. To put this in proportion, total global forest
cover is 3870 million ha, or 30 percent of the earth's land area; tropical and subtropical
forests represent 56 percent of this total or 2167 million ha. The trees may be cut for their
wood or pulp, to clear the land for agriculture or ranching, for housing, mining and other
development. If an area of forest is cleared and houses are built on it, this land is obviously
deforested and the forest is lost. If local people clear the trees and grow crops on the land
for a few years and then move on that cleared area is also deforested, because it has come
under agricultural use. However, if the same area is logged by clear felling but the logging
company intends to replant it with trees, this is not considered deforestation. This leads to
the odd situation of having a forest without trees.
Foresters and Environmentalists are concerned about permanent deforestation, while
temporary clearing may be acceptable. Nevertheless, temporary clearing is a very significant
activity. Forest clearing tends to follow a pattern. Shifting agriculture creates islands of
cleared forest, as does mining, but on a much larger scale. When a road is cut through a
jungle or a forest, for whatever reason, people arrive in the new areas that are opened up
and may start clearing land for agriculture or logging (legally or illegally) along the corridor
the road creates. Resettlement schemes usually branch out from a road. All these uses can
overlap and change with time so it is impossible to predict what will happen to a particular
area of cleared forest 10 years in the future.
Forest degradation
Deforestation is widely seen to be one of the key environmental concerns in Manipur. The
hilly region of the state has experienced a particularly high level of deforestation in recent
decades. The impacts of deforestation are multifarious and affect different environments and
social groups in different places in different ways. Similarly, there are complex and
numerous causes of deforestation, and these causes are contested by natural and social
scientists alike. There are many ways to explain deforestation. In some cases, an
instrumental approach examines the proximate causes of deforestation in the form of
logging, land settlement, cash cropping, new technologies or forest management practices.

In other cases, a structural approach tries to search for underlying or ultimate causes of
deforestation. In fact, it is often difficult to disentangle proximate and ultimate cause.
There are also many modes of explanation for deforestation. These modes are overlapping,
but they also have discrete aspects. One mode employed to explain deforestation is a listing
of various factors and an attempt to develop quantitative analyses of the extent to which
particular factors contribute to forest loss. Such attempts (Brown & Pearce, 1994; Rudel,
1998) usually involve regression analysis based on local area data, such as provincial
statistics, on forest loss and other indicators that are hypothesized to relate to deforestation.
Such a mode can be used at more than one level of causal proximity or distance. A second
mode of explanation is structural analysis that examines the interests in forest, forest land
and conservation values among different social, corporate and political players. This mode
usually involves analytical connection of ultimate with proximate causation. A third mode of
explaining deforestation is through historical analysis of changing forest and forest land
uses. Such an analysis can be at one or more scales, from local (eg Hirsch, 1988) through
national (eg Hirsch, 1987) to global (eg Mather & Needle, 1998). A fourth mode is also
historical, but focuses more on issues of resource control and forests as arenas in which
relations between peasants and the state are played out (eg Peluso, 1992). The historical
modes of explanation tend to be more holistic. In the various debates over deforestation,
these different modes often seem to talk past, rather than to, each other. The state has
suffered a heavy degree of forest loss over the past several decades. The reasons for
deforestation in the four hill districts are varied and complex. One way to examine
deforestation in comparative context in such a large and diverse region is to focus on the
relationship between deforestation and development.
Apart from deforestation, there are many other human interventions in forests that drastically
change the structure or canopy cover. These processes degrade forest but do not convert it.
The forest remains in some form. Though this degradation does not necessarily cause the
loss of forest cover, it is frequently the first step in a chain of events that can lead to
permanent deforestation. Selective logging, extracting timber that does not involve clear
felling, is the prime cause of forest degradation. Although this type of logging normally does
not reduce canopy cover to less than 10 percent, it can easily reduce the tree cover by more
than half. Depending on the ecological sensitivity of the area, the impact can be severe.
Vegetation, soils and animal populations can all be negatively affected by logging.
Historically, shifting agriculture did not have a major effect on forest quality, but when it
becomes more widespread, or the recovery time under fallow is too short, then the area can
begin to degrade. Forest fires, fuelled by dry debris from logging or slash-and-burn practices
may also be damaging like extracting too many non-timber forest products and over-hunting.
Over-harvesting a single species, may, for instance, reduce the population of a key
pollinator or seed-dispersal species. Taking out too much firewood and seasonal livestock
overgrazing can badly affect dry forests.
The various causes of deforestation and degradation are shown below:
Causes of deforestation

Causes of degradation

Urban/residential area expansion

Selective logging

Forest conversion for permanent pasture

Over-grazing

Forest conversion for permanent agriculture

NTFP over-extraction (e.g. medicinal plants)

Shifting cultivation (intensive)

Shifting cultivation (small-scale, extensive)

Causes of deforestation

Causes of degradation

Open-pit mining

Small-scale clearing for artisan mining

Clear-cutting for charcoal making

Recurrent forest fires

Infrastructure expansion (roads network)

Over-hunting

Dam construction floods forested areas

Deterioration of regeneration processes

Factors driving deforestation and degradation
Humans have used the forest in socially acceptable ways for millennia. They have cut down
timber to construct the infrastructure of civilizations and they have taken wood from forests
for fuel. In many parts of the tropics, farmers have practiced shifting cultivation for
generations. With the usual long fallow periods, shifting cultivation treats the land in a
sustainable way. That is, it recycles nutrients, conserves the forest, the soil and water, and
encourages diversification of crops. But the traditional system is being rapidly replaced by
shortened fallow periods in which the forest does not regenerate, the land has little or no
chance to recover, fertility declines, weeds take over and the soil erodes. The forces behind
this change are familiar: logging, population growth, the arrival of migrants who do not follow
sustainable land-use practices and the need to produce crop after crop in order to remain
financially secure.
Forest fire
Every year particularly during the dry season, large tracts of forest areas are set to fire in an
uncontrolled manner and unmindful of the harmful effects of fire. Potentially good forest
areas are reduced to scrubby conditions on account of repeated fires. It is also no
uncommon sight to come across forest fires lit up for the purposes of hunting of wild
animals, clearing of vegetation for cultivation, protecting homesteads/village area from
devastating fire and allowing grasses to come up for the cattle to freely graze. Almost all the
villagers are apparently ignorant and unmindful about the harmful effects of uncontrolled
forest fires and the resulting lower biomass production capacity of the forest. Parts of Pine
growing areas of the state also suffer from the scourge of forest fire. Young regenerated
areas are not free from fire damage and as a result, there is retardation in the growth of the
regenerated seedlings and the burnt portions of the growing wood are susceptible to
diseases, insect attacks and other infections from fungus.
5.2

Jhum (Shifting) Cultivation

Status of shifting cultivation in NE India
Over three decades ago, P. D. Stracey (Borah and Goswami 1973) listed a number of
problems caused by slash-and-burn shifting cultivation or jhum as commonly practiced by
indigenous tribes in North East India. This ‘primitive’ form of agriculture, according to him,
resulted in serious environmental problems: loss of forest cover, erosion of topsoil,
desertification, and declines in forest productivity. Others have also decried jhum as an
inefficient form of agriculture, an impediment to progress of forestry, and an agent of
destruction of biodiversity (Borah and Goswami 1973). Such beliefs have been widespread
since British times, and have even resulted in forcible suppression of the practice,
oppression and relocation of tribals in Central India and other hill regions. In contrast,
studies by ethnologists have tended to view shifting cultivation favorably. It is considered a
diversified system, well adapted to local conditions in moist forest and hilly tracts (Conklin
1969). Others have argued that traditional shifting cultivation may not be as destructive as

modern forest exploitation for timber. Clearance of small patches of forest with long fallow
periods may even enhance biodiversity in the landscape due to the creation of a variety of
habitats (Gadgil 1992). Amidst such contrasting views, there is a clear need for reliable
empirical and scientific data on the nature and ecological impact of jhum. Shifting cultivation,
variously known as rotational bush-fallow agriculture, shifting cultivation, or slash-and-burn
cultivation, is an ancient form of agriculture still commonly practiced in many parts of the
humid tropics. Within India, shifting agriculture or jhum is practiced predominantly in the hill
tracts of eastern and North Eastern India. At least 100 different indigenous tribes and over
620,000 families in the seven states of North East India depend on jhum for their
subsistence (Raman 1996).
Although the pattern and details of shifting cultivation differ in different places and tribes,
there are broad similarities. Jhum cultivation usually involves cutting of second-growth
bamboo forests. Since old growth or primary forest is less extensively available and is more
difficult to clear, they are cultivated infrequently. The clearing work usually begins in
January-February. The slashed vegetation is allowed to dry on the hill slopes for 1-2 months
prior to burning in March-April. Crops are sown with the first rains in April in plots that are 14 ha in area. Usually, inter-cropping of one or more paddy varieties with 15-20 other crops
(vegetables, maize, chillies, gourds, cotton, arum, and mustard) is carried out. The
economics and efficiency of shifting agriculture has been studied in Meghalaya and other
states of North East India by a team of scientists led by P.S. Ramakrishanan (1992). These
studies showed that, far from being primitive and inefficient, jhum is an indigenous system of
organic multiple cropping well suited to the heavy rainfall areas of the hill tracts. This is
mainly because terrace and valley cultivation needs expensive external input such as
fertilizers (which often get leached or lost in the heavy rainfall hill slopes) and pesticides,
besides labour for terracing. Monetary output-input ratios (rupees/ha/year) range from about
1.8 for jhum cycles of 5-10 years to 2.1 for a 20-year jhum cycle. This is higher than the
values for settled terrace cultivation (1.43) and valley cultivation (<1.3). Energetic outputinput ratio (MJ/ha/year) in jhum is twice that of valley cultivation and over five times that of
terrace cultivation (Ibid). Even gross returns (Rs/ha) from jhum are about 1.9 times higher
than for terrace cultivation (Ninan 1992).
It is commonly believed that jhum was a sustainable system in the past when fallow periods
were long, but with increasing population pressure jhum cycles have declined and become
unsustainable. The evidence for this is weak. In a review, Singh (1996) has pointed out that
there is often no strong relationship between population pressure and jhum cycles, villagers
choose to cultivate at cycles of 5-10 years even when longer fallow periods are possible,
and that the population density would impinge on jhum cycle only after some critical
threshold of high population pressure is crossed. The duration of the fallow period is
influenced by the ease of clearing the vegetation and soil fertility levels following the slashand-burn operations. The burning of slash returns nutrients to the soil through ash and kills
microbes allowing relatively high yields. Yields decline as the soil is depleted through one
year of cropping and cultivation is rarely carried out for more than a year. When fields are
abandoned, there is rapid regeneration of bamboo and other plants. After ten years, the
vegetation and soil properties recover to levels that can support another round of jhum
cultivation. In some areas with better re-growth of bamboo, even shorter fallow cycles may
be feasible and sustainable (Singh 1996). Where fallow cycles are less than five years, jhum
cultivation may be stabilized using modern technical inputs, while concurrently developing
alternative village-based occupations (Ninan 1996).

The superiority of jhum cultivation over some forms of sedentary cultivation partly explains
the persistence of this form of agriculture in North East India. Other reasons include the
economic security provided by jhum and its cultural importance to indigenous tribes. Poor
access to markets, capital, and technical know-how of more commercially rewarding
alternatives such as horticulture and cash crop cultivation also hinders the transition to other
occupations. Clearly, one cannot do away with jhum assuming it to be a primitive and
inefficient system, as attempted in governmental jhum control programmes and new land
use policies (Singh 1996). Instead, an unbiased understanding of the advantages of jhum is
required for proper design and implementation of developmental programmes.
Erosion of valuable topsoil in the hills due to jhum has been alleged to cause siltation and
floods in the plains. Singh (1996) has reviewed studies carried out by the Indian Council of
Agricultural Research that compared soil erosion from jhum fields with other forms of
cultivation on terraces and contour bunds. These studies show that jhum fields cultivated for
a single year and abandoned (the most common practice) have less erosive losses of soil
than the other forms of settled cultivation. Some erosion of topsoil is inevitable in any form of
cultivation in the high rainfall hill tracts. Soil erosion is minimized in jhum due to the retaining
of rootstocks of bamboo and trees in burned plots, the rapid recovery of weeds and bamboo
following abandonment, and the interspersion of forests and fields on hill slopes. The
evidence for siltation of rivers and floods because of soil erosion due to jhum is weak and
possibly untenable. Other factors, such as large scale logging for timber extraction, may be
responsible to a greater extent for the deforestation and environmental problems.
What is the extent of deforestation and loss of forest cover that can be attributed to jhum?
This question has no simple answer. Forest cover estimates from different sources vary and,
at best, report only amount of dense (>40% canopy cover) and open (<40% canopy cover)
forest. The dense forest category could include plantations and dense secondary forest with
bamboo. The estimates of changes in forest cover, therefore, do not give a clear picture of
the changes in the nature of forest types. Estimates produced between 1975 and 1983 of
the area affected annually by shifting cultivation in India varied enormously from 9,956 to
90,000 square kilometers (MOEF Report 1992). Between 1989 and 1991, a net decrease of
forest cover of 387 km2 due to jhum was estimated for the seven states of NorthEast India
(MOEF 1993). The forest loss due to jhum increased to 448 km2 between 1991 and 1993
(MOEF Report 1995) and then decreased to 175 km2 lost between 1993 and 1995 (MOEF
Report 1997).
The extent of forest loss due to jhum varies from state to state. Over the same period, the
amount of forest cover lost appears to be declining in Arunachal Pradesh, increasing in
Nagaland and Manipur, and fluctuating in Mizoram between a loss of 156 km2 in 1989-91 to
a gain of 199 km2 in 1993-95 (MOEF Report 1993, 95 and 97). Clearly, there is no simple
relationship between jhum and forest loss, implying dynamic changes in forest cover due to
the interacting effects of various factors, Monitoring loss of forest due to jhum from satellite
requires more accurate ground-truthing. The shifting cultivation landscape changes because
of varying juxtaposition and interspersion of these elements. It is important to distinguish
different successional stages of vegetation re-growth, especially dense forest cover that
represents bamboo re-growth habitats or plantations rather than mature tropical wet forest.
External influences that reduce available area for shifting cultivation, such as the loss of
traditional jhum land to commercial tree plantations or development, will also have to be
considered. Only a more detailed and dynamic analysis of such changes will give a clear
picture of trends of change in forest cover due to jhum.

The belief that jhum has a detrimental impact on wildlife finds support in recent studies.
Studies in Mizoram on rainforest birds, arboreal mammals, and plants have shown that
second-growth habitats created by jhum, especially young fallows and dense, monotypic
bamboo forests, support only a fraction of the species found in undisturbed primary tropical
rain-forest (MOEF report 1997). Species that thrive in open fallows and young bamboo
forests are mainly common, widespread ones, such as bulbuls, tailorbirds, and hoarybellied
squirrels, which are of little conservation importance. A large number of specialized and
endangered rainforest plants and animals such as hoolock gibbons, capped langurs,
Pallas’s and Malayan giant squirrels, hornbills, peacock-pheasants, wren-babblers, and
woodpeckers occur only in undisturbed primary forest.
As fallow re-growth is rapid, many species may survive if jhum cycles are long enough to
allow substantial forest regeneration. It has been estimated that re-growth habitats begin
attaining biodiversity values close to those in primary forest only after at least 25 years (for
birds) and 50-75 years (for woody plants). In most areas, jhum cycles are far below this –
usually less than 10 years. Clearly then, there is a need to protect mature tropical forest for
the conservation of biodiversity. In the past, this has been achieved mainly through central
and state laws that created ‘safety’ and ‘supply’ village forest reserves, wildlife sanctuaries
and national parks. The erosion of traditional values and deterioration of sacred groves in
recent times is, however, a matter for concern (Ibid). Although jhum is most commonly
blamed, other factors such as conversion to mono-culture commercial tree plantations have
negative impacts on biodiversity.
Rapid demographic and social changes have occurred in many tribal societies of North East
India. The environmental impacts of jhum cultivation and its role in people’s lives have
concurrently changed. The state of Mizoram offers an instructive study because of profound
changes in people and landscapes in the last century. The state’s population has increased
from 82,434 persons (4/km2 ) in 1901 to 689,756 persons (33/km2 ) in 1991. The
conversion of over 80 % of the population to Christianity in less than a century (1894-1994)
has dislodged the significant role of superstition and mystique in peoples’ relationship with
their natural environment. Since the 1950s, literacy rates have increased to over 90% and
percentage of the urban population to 46.33%. Agricultural changes include an increase in
the gross cropped area from 382 km2 in 1911 to over 975 km2 in 1991. A large majority of
peoples is tribal and dependent on jhum for its subsistence and livelihood. Considerable
influx of immigrants from neighbouring Tripura and Bangladesh has also occurred.
The people of North East India represent a fascinating variety of cultures. Jhum plays an
important cultural role in local customs, traditions, and practices, besides offering economic
security to farmers. It would be unfortunate if developmental programmes based on
misguided opinions about jhum suppress this unique form of agriculture. Only occupations
providing monetary and social benefits perceived by jhumias to outweigh the cultural and
security benefits embodied by jhum are likely to gain acceptance. A balanced approach to
development that also recognizes the merits of jhum is needed. Then, this remarkable form
of organic farming may persist into the 21st century.
Status of Jhum (Shifting) Cultivation in Manipur
In Manipur, jhumming is mainly practiced by the tribal families in five hill districts, viz.
Chandel, Churachandpur, Senapati, Tamenglong and Ukhrul. The system essentially
consists of felling of the forest on a hill slope in November-December and burning of the
debris in April-May before dibbling the seeds into the cleared soil. Sowing in June is
followed by weeding in July-August, and in September - October crops are generally
harvested. As many as 30 species of crops are grown during the first year, and in the

second year only paddy, tapioca or bananas are mainly cultivated. The land is usually
abandoned after two years of cropping as it losses the fertility by then and the jhummia
family shifts to another site to repeat the similar process. The time gap called jhum cycle
between two consecutive slash and burn events has shrunk with phenomenal increase in
tribal population and has now reduced from 20-30 years in the past to about 5 years. The
reduction of jhum cycle has transformed the lush tropical evergreen forests into barren rocky
lands or degraded secondary vegetation, as it promotes growth and development of certain
exotic weeds which have now become a real menace in the hills of Manipur. These weeds
not only reduce the fertility of the soil but they also compete for the available space, thus
resulting in meager crop yields.
Shifting Cultivation in some of the districts of Manipur
Ukhrul District
The district of Ukhrul has a very high potential for eco-tourism with breathtaking scenic
beauty and the presence of the world endangered Shiroy lily (Lilium Mcleanium) blooming in
the Shiroy hills of Ukhrul District.
The geographical area of the district is 4544 sq. km and the population is 1,40,778
according to 2001 census. The shifting cultivation patches which have been developed into
various types of landuse conditions such as abundant shifting cultivation, extended shifting
cultivation, natural regeneration and repetitive and reoccurred shifted cultivation. The shifted
cultivation areas, which have become abundant earlier, and further continued to be same,
the natural regeneration is fairly well developed. The another landuse in these areas is the
reoccurring of the shifting cultivation practices either on the same patches or in an extended
areas or in a new sites within the same abundant shifting cultivation patches. The natural
regeneration along the abundant shifting cultivation patches areas is fairly good and usually
recognized as forestland. The high abundant jhum cultivation areas in past have also been
converted to the extended shifting cultivation in the current years. Another category of
shifting cultivation patches kept under abundant jhum with natural regeneration in 2003. The
2003 assessment indicates the opposite scenarios i. e. these areas have been used for the
shifting cultivation.
The long fallow period in Ukhrul is observed as 78% where as the short fallow is 22%. It
indicates that there is an increase on natural regeneration areas, which are not directly
linked with the roads. The farmers are not growing regularly the cash crops as they might
face problems in finding the nearest market for sale of the agricultural products. The areas
are connected with the road network have more cash cropping and in these areas the
shifting cultivation is more intensive. The fallow period is reduced to 5 yrs and they often use
the pesticide and fertilizers.
Chandel District
The Chandel district has a geographical area of 3313 sq km and with a population of
1,18,327 as per the 2001 Census data. The forest cover was 3176 sq km in 1998 and
reduced to 2718 sq km in 2000 and further reduced to 2703 in 2003. The total forest loss in
last 15 yrs was 473 sq km.(FSI Report-1998,2000, & 2003). The shifting cultivation areas
were 176.95 sq km in 1988, in 1998 it was further reduced to 106.95 in 2003. It has resulted
to the fairly good growth of natural vegetation to the sites of shifting cultivation. Another

category of the shifting cultivation area in the past was observed as shifting cultivation,
which has become abundant area, as there was no practice of the shifting cultivation. It has
resulted to the regeneration of the vegetation. It has been identified that the abundant
shifting cultivation of 2003 which was become the current shifted shifting cultivation sites in
2006 which has resulted to a reduced rate of the natural regeneration process limited to the
areas of abundant jhum areas.
Senapati District
The total geographical area of the district is 3271 sq km. The National Highways (NH 39)
traverses through the district and the shifting cultivation practices have been adopted on the
both sides of the road. There are number of the cash crops farmers which are near to the
highway. The forest cover has been increased 4% from 1988 to 1998 and 9% from 1998 to
2003. There is a decrease in the shifting cultivation practices. This is due to the changes in
shifting cultivation practices. The increase in the forest is due to the Joint Forest
Management Programme by the State Forest Department and Local villagers.
The observation on the shifting cultivation areas has been made by using satellite data from
1988 to 2003. The shifting cultivation patches under 1988 shifting cultivation patches have
been converted to abundant jhum in 1998. These abundant jhum patches have been kept
under the short fallow period. The other category of the shifting cultivation during 1988 was
expended in 1998, which is again converted to natural regeneration and shifting cultivation
sites have been shifted. In some sites, the shifting cultivation expanded with considerable
spread in 1998. It has given rise to a reduced natural regeneration of the vegetation in 2003.
However, the long fallow period in Senapati is 67% and short fallow is 33%.
Tamenglong District
The geographical area of the district is 4391 sq km. The forest cover is 3848 sq km in 1998,
which has been marginally reduced to 3869 sq km in 2003. The loss of the forest cover is
not only due to the shifting cultivation process but also there is logging activity from the
district, which is giving rise to the loss of the forest cover. It is also seen that the shifting
cultivation patches falling near to the roadside, are being used for short period fallow period
as the return is more from the sale of the cash crops. The long fallow period in the shifting
cultivation practices also give rise to the natural regeneration of the vegetative cover.
Churachandpur District
The total geographical area in the district is 4570 sq km. The forest cover in 1998 as per the
FSI was 3835 sq km, which has been increased to 4175 sq km in 2003. The state
government is encouraging the social forestry by adopting the Joint Forest Management
Programme by involving the local farmers in the district. It might have given rise to the
increase in the forest cover areas in the district.

6.

GIS DATABASE DESIGN AND ORGANIZATION FOR FOREST
ENCROACHMENT

General Aspects of GIS Database Design
Some of the major factors that influence a GIS database design include the following:

•

The data requirements of the application

•

Availability and format of existing data necessary to support the application

•

Update and maintenance procedures

•

Size of the database

•

Hardware platform/configuration

•

Number and sophistication of users

•

Organisational structure of the users and facility, schedule, budget, and management
support.

The GIS database has also to cater to the different needs of applications. In general, a
proper database design and organization needs to ensure the following (Healet, 1991,
NCGIA, 1990).

•

A flexibility in the design to adapt to the needs of different users.

•

A controlled and standardised approach to data input and updation.

•

A system of validation checks to maintain the integrity and consistency of the data
elements.

•

A level of security for minimising damage to the data.

•

Minimising redundancy in data storage.

The design of the GIS database will include three major elements (NCGIA, 1990), namely
Conceptual design, Logical design, and Physical design. Each stage is inter-related to the
next stage of the design and impacts the organization in a major way. For example, if the
concepts are clearly defined, the logical design is easier done and if the logical design is
clear the physical design is also easy. Much of what has been discussed here is based on
the experience gained in the execution of the different GIS projects.
Conceptual Design
The conceptual design is independent of hardware and software. Basically determine
database contents and specifying the end-utilization of the database. There are some key
issues of conceptual design.
End use of the GIS database : The important aspect here is the management of a particular
resources or facility.
Scale of GIS database : This indicates the scale or level of the data contents of the
database. Scale determines the information content and size of the area being represented.
A micro-level (large-scale) database requires more details than macro-level (small-scale)
database.

Spatial and non-spatial elements of GIS database : There are two types of spatial elements;
primary elements and secondary(derived) elements. Primary elements, which are the ones
that are digitized or entered into the database and Secondary elements, those that are
derived from the primary elements based on a GIS operation. For example, the contours /
elevation points could be primary elements but the slope that is derived from the contours /
elevation points is a derived element. Spatial element depends upon the end use and
defines the spatial data sets that will populate the database. They are application specific
and mainly made of maps obtained from different sources. Non-spatial elements are the
non-spatial data sets that would populate the GIS database. The actual definition of the
non-spatial elements would depend upon the end use and is application specific. Much of
the non-spatial data comes from sources like the Census department, resources survey
agencies, administration records etc. The non-spatial data sets are available at different
levels and it is essential to organize the non-spatial data at the lowest unit. The higher
levels could then be abstracted from the lowest unit whenever required.
Spatial registration framework : Spatial registration framework is essential to adopt a
standard registration procedure for the database. This is generally done by the use of registration points - also called tic points in GIS. These registration points could be the corners of
the mapsheet, road/rail intersections, survey markers or map reference points etc. in each
spatial element. Unique identifiers for each registration point helps in locating and
registering the database.
Logical Design
The logical design sets out the logical structure of the database elements determined by the
GIS package. This is a more detailed organisation activity in a GIS where user has to design
all database elements and structures of both spatial and non-spatial elements. Following
design issues should be considered.
Co-ordinate system for database: A geographic coordinate system is a reference system
used to locate and measure geographic features. Most GIS packages offer a range of coordinate systems depending on what projection systems are employed. The co-ordinate
system for the GIS database needs to be in appropriate units that represent the geographic
features in their true shape and sizes. This would allow for easy integration of spatial datasets as part of the analysis and also maintain a homogeneity in the GIS database.
Because the earth is spheroid, the spherical co-ordinate system has to be modified
somewhat. A mathematical conversion must be used to create a flat map sheet from the
three-dimensional surface. This transformation is commonly referred to as a map projection.
Understanding the uses of map projections and latitude-longitude reference points are
important, as we begin to use GIS.
The following are very important to note :

•

Any representation of the earth’s surface in two dimensions always distorts shape, area,
distance or direction.

•

Different projections produce different distortions

•

The characteristics of each projection make them useful for some applications and not
useful for others.

Defining database dictionary : A data dictionary is a catalog of all data types and codes
used in the database. The data dictionary documents the database design. It is a reference
that serves as a blueprint both for building the database and as a guide for subsequent

users. This database dictionary tells which data layers are available, reveals which
coverages are available for each layer, displays which feature types are contained in each
coverage, shows which attributes are available for each feature type, describes each
attribute item and the assigned code values, documents data sources, quality, scale and
automation history. The dictionary consists descriptions of the attribute code for each spatial
data element. Table 1 shows sample database dictionary.
Tolerances : tolerances definitions are an important aspect of the GIS database design.
The tolerances specify the error- level associated with each spatial element. The different
tolerances that need to be considered are :
RMS error : Root mean square error, a measured calculated when registering a map to a
digitizer, indicating the discrepancy between known point locations and their digitized
locations.
Fuzzy tolerance :
The fuzzy tolerance is an extremely small distance used to resolve
inexact intersection locations due to limited arithmetic precision of computers. It defines the
resolution of a coverage resulting from the topologic overlay operation.
Weed Tolerance: The minimum allowable distance between any two vertices along an arc.
Weed tolerance pertains to the minimum separation between co-ordinates while digitizing.
For example a straight line could be represented by two vertices and intermediate vertices
are redundant. A proper weed tolerance would not create the intermediate vertices at all
and thus not populate the database un-necessarily.
Minimum spatial unit : Minimum spatial unit is the smallest representable area in the
database. The minimum spatial unit is an indication of the resolution of the database. This
concept is relevant for vector GIS databases and is not applicable for raster GIS databases.
In raster GIS database raster/grid is a minimum spatial unit.
Relation between Spatial and non-spatial data: Non-spatial data are an important part of
GIS database. User can use these data along with spatial data if proper linkages between
spatial and non-spatial data are defined. These linkages and inter-relationships are an
important element of the GIS database organizations as they define the user-relations or
user-views that can be created.
Physical Design
There is some physical design issues to take into consideration when designing GIS
database. There are no standards on physical design aspects available and much of the
design has to be based on experience. Key issues are :
Select a source : Decide which source of data to use for the GIS. Most of the spatial data or
thematic maps are available from the central and state survey agencies. High resolution
remote sensing images are useful source of spatial data. Non-spatial data is available as
Census records or from the survey departments.
Design individual data sets : This step is a detailed translation of the conceptual design into
a physical layout. Make the final layout of each geographic data set and table. Decide
precisely how each data element will be stored and what coding scheme will be used. This
is an important design issue as it brings about the details of the data collection activity and
also help to identify the need for data generation. Also both the cost and quality of the
database can be profoundly affected by the choice of data sources.

Design management structures : In this step directory structures and naming conventions
are finalized.
In addition, user has to assess the work load, disk space requirement, memory requirement
for GIS database storage and spatial analysis.
7.

METHODOLOGY

For carrying out the analysis for forest encroachment the following definitions of
encroachment were taken into account.
Definitions of encroachment
Legally no activity can be done inside a reserved forest except permitted forestry activities
or forestry related ones. In other words, any activity that is not forestry related and found
done inside reserved forests even under exigencies is to be treated as illegal. Any
cultivation, cropping, settlement, etc. found done or carried out in reserved forests, could be
termed as encroachment.
Definitions of types of encroachment
Forestland encroachments are dynamic in nature in the sense that they do not remain static.
It may well be said that there are two types of encroachment inside forestland i.e.
Settlement and Agriculture. One of the most common features of forestland encroachment is
that settlement is followed by agriculture/ horticulture practices without least concern for
slope suitability and vice versa.

The detailed methodology followed in deriving the encroachment status is given in the flow
chart below.

Fig: 3 Schematic Representation of Methodology

7.1

Database Design & Organization for Manipur State

GIS database design and organisation involves a total visualisation of an operational
system. As two types of data sets to be organized in GIS environment, it was felt necessary
to evolve a set of design parameters that would have to be adopted for the data base
organisation. The guideline discussed above for the data base design not only helps for a
systematic data base organisation but also provides a level of flexibility for enhancement/
upgradation/improvement.
The data base for the Forest Encroachment Mapping (FEM) has basically two components.
i.e. Spatial and Non- Spatial data. The Geographic Information system (GIS) package is the
core of the database for handling the two sets of data. In the present study ARC/INFO GIS
has been employed as the main tool to design, organization, storage, retrieval, analysis and
generation of cartographic outputs.

Based on the objective and the scope of the study, it becomes evident that the database for
Forest Encroachment Mapping for the entire state of Manipur as discussed above, has two
components vis-a-vis a) Spatial Data consisting of Maps from RS data & also from
conventional sources. b) Non-Spatial Data consisting of numerics/attributes in respect of
encroachment type, area, location etc..
Spatial Data Domain
The spatial data is mainly from Remote Sensing data and ancillary sources. Most of the
spatial data source follows the SOI (Latitude-Longitude) polyconic co-ordinate system. Thus
the spatial database needs to follow the standards of SOI maps. Hence it is essential to
create the spatial database commensurate to 1:50,000 scale. Though the extent of the area
is partial in some of the toposheets, a standard registration procedure has been adopted.
This is done by taking Tic points at 5' interval including four corners of toposheet (1:50,000
scale) plus GPS points which were collected during field visit for the entire state. Unique
identifiers for each TIC point helps in locating and registering the database.
The coordinate system for the database that needs to be in appropriate units represents the
geographic features in their true shape and size. As the SOI follows polyconic projection it is
essential to have the same coordinate system and projection. The units of the polyconic
projection are represented in actual ground distances - meters. Thus, for Manipur database
polyconic projection has been adopted & the coordinates are in meters.
The spatial database has been created in ARC/INFO (GIS Software) and the total database
organisation involved the process of identifying the content of the spatial data and also the
actual process of creating the database in ARC/INFO. In order to obtain the information
needed, different types of primary datasets have been identified. These primary data input
sets are mainly thematic maps. Most of the datasets are on 1:50,000 scale. These datasets
have been either interpreted from RS data, prepared from ancillary data, Toposheets etc. or
obtained from conventional sources or collected form Manipur Forest Dept.(MFD).
Non Spatial Data
The non-spatial datasets are collected for selected encroachment (mainly Jhum Cultivation)
which includes possible causes and type of crops data during the cropping seson. Since
settlements are also exists within area, socio-economic data pertaining to these settlements
are also being incorporated in the non-spatial data sets.
Spatial & Non-spatial Data linkage
All the spatial datasets have an associated attribute table where the detail attribute
description for each feature entity is recorded. Spatial and Non-spatial data has been linked
with one to one relation based on a unique code (encroachment type code) type. Table-1
shows the Guidelines for the organization Manipur database.

Table-1 : Guidelines For Manipur GIS Database Design
================================================================
Spatial Database
i.

Input

Thematic Maps with latitude & longitude
references

ii.

Scale

1:50,000

iii.

Accuracy Standards
Location
Mapping

50 meters (1 mm on 1:50,000 scale)
100 m x 100 m (2 mm x 2 mm on 1:50,000 scale)

iv.

Coordinate System

Polyconic Projection (Central latitude-longitude of
study area has been taken as reference)

v.

Registration

A set of registration points- mostly SOI sheet
corners, road intersections, GPS points collected
during field visit.

vi.

Map Standards

SOI topography maps on 1:50000 scale

vii.

Organization

Tile structure with reference to SOI topographic maps

viii.
Query Units
Point, Line, Polygons
================================================================
8.

SATELLITE DATA ANALYSIS

For deriving the various type of encroachment the suitable period satellite data has been
selected and analyzed using digital and visual (Hybrid) techniques as there were lot many
overlapping signatures of the features such as actual fallow land and jhum fallow land,
standing crop agriculture land and recently regenerated forest in abandoned jhum area etc..
So, it was felt that hybrid method should be adopted. For this purpose IRS P6 LISS-III data
has been used. The two seasons suitable for easy demarcation of all the required features
are winter and summer. So, in this present study IRS P6 LISS-III December 2005, February
2006 (winter data) and March – April 2006(summer data) data has been used. The final
analysis has been carried out in GIS environment.
8.1

Ground Truth

Ground truth design map at 1:50,000 scale was prepared for verification of classification
accuracy. List of doubtful areas was identified from interpreted map for ground verification.
In selecting the points accessibility & geographical position were also considered. Ground
truth survey was carried out in May 2006 along with the officials of Manipur Forest
Department officials and Manipur State Remote Sensing Centre Scientists.
After reaching the sample point in the field, details were entered directly on the ground truth
map for the post ground truth corrections & modifications. Other details like vegetation
composition, GPS readings etc. were also recorded. Total 95 points were verified in all 9
districts of the state. Some of the ground observations in the form of field Photographs are
given in the subsequent pages.

8.2

Hybrid Analysis

This procedure is typical mix of visual & digital analysis. Standard product (FCC) with its prespecified lookup tables does not provide significant contrast discrimination of various
thematic features of interest. Therefore, to facilitate the core of the interpretation
enhancement techniques like LUT stretch, Histogram Equalization, Histogram Match, Haze
Reduction provided in ERDAS-Imagine software was explored. It was felt that Histogram
Equalization was better for encroachment mapping.
Table: 2 Satellite Data Interpretation Key for Forest Encroachment Mapping

CATEGORY

TONE

TEXTURE

SHAPE

Current Jhum

Red to Bright
Pinkish in
winter and
summer data
Light pinkish in
Winter data
and bluish
brown in
summer data

Smooth

Rectangular or
triangular
depending
upon the site
Rectangular or
triangular
depending
upon the site

Abandoned
Jhum

Agriculture

medium

ASSOCIATION
Small to medium
size settlements

Surrounded by
dense or open
forested areas

Red to bright
smooth
Rectangular or Small to medium
pinkish in
triangular
size settlements
winter and
depending
and urban areas
summer data
upon the site
Settlement
Bluish white to medium
Irregular /
bright cyan in
regular
all seasons
The classified image has been thoroughly ground checked during the field visits and
necessary corrections were incorporated. An error (confusion) matrix has been generated
and both mapping and classification accuracies were estimated. Overall classification
accuracy has been found to be 92.13% while the mapping accuracy was 85.42% at 90%
confidence limits.

Fig: 4 Current Jhum within Forest

Fig: 5

Permanent Agricultural Patches within Forested Land

Fig: 6

Abandoned Jhum within Forest

Fig: 7

Current Jhum Within Forest

Paddy Nursery

Paddy Nursery

Fig: 8 Banana and Pineapple orchards Within Forested Land

Banana

Pineapple

RESULTS AND FINDINGS
9.1 State wise Encroachment Status
As per the detailed analysis carried out and the through ground verification it is found that
the major type of encroachment in the state is shifting cultivation.
As per the FSI report (2005) the total forested area in the state was about 78.01% (17418
sq. km) of the total geographical area apart from 224 sq. km of National park. The detailed
distribution of encroachment under each type is given in the following table.
The Manipur Forest Department has supplied all existing and proposed forest boundaries.
The proposed NP and RF boundaries have been taken from the digital database supplied by
the Manipur Forest Department. Based on these boundaries the area under encroachment
has been derived as per GIS database.
Table : 3
Sr.
No

Status of Encroachment in Manipur State

Existing
National
park (NP)

Total
Geographical
Area (Sq. km.)

Proposed
National
park (NP)

$

224

628

Existing
Protected
Forest
(PF)

Existing
Reserve
Forest
(RF)

Proposed
RF

Forest Land
under NonForestry use
(Un-class
Forest)

4171

1467

1743

$

*
11780

Area under Encroachment (Sq. km)
1

Current Jhum
(Shifting
Cultivation)

23.60

117.72

249.66

126.35

138.01

358.04

2

Abandoned
Jhum

29.86

68.85

247.75

179.17

111.24

346.54

3

Permanent
Agriculture

0.88

0.0

208.18

100.98

40.22

23.89

4

Settlement

3.84

1.63

22.98

15.36

8.86

6.95

Total
Encroachment

58.18

188.20

728.57

421.86

298.33

735.42

$: Area as per GIS Database
*: Area includes proposed NP and proposed RF
The spatial distribution of various types of Encroachment in the state of Manipur is shown in
the following maps.

9.2 District Wise Encroachment
Senapati District
The total geographical area of the district is 3271 sq. km. The district is very rich in the
vegetation cover having about 78.23% of the district's total area. In this district the major
encroachment is under shifting cultivation. Apart from shifting cultivation there is permanent
agriculture patches are also found with in RF, Proposed RF and Existing PF. There is no
National Park area in the district. The detailed status under various types of encroachment
under each legal forests are given below:

Table : 4

Sr.
No

Type of
Encroachment

Total
Geographical
Area (Sq. km.)

Status of Encroachment in Senapati District

Existing
National
park (NP)

0.0

Proposed
National
park (NP)

0.0

Existing
Protected
Forest
(PF)

$

1580

Existing
Reserve
Forest
(RF)

$

357

Proposed
RF

Forest Land
under NonForestry use
(Un-class
Forest)

$

315

Area under Encroachment (Sq. km)
1

Current Jhum
(Shifting
Cultivation)

0.0

0.0

38.33

50.81

3.58

66.71

2

Abandoned
Jhum

0.0

0.0

91.60

7.51

23.91

14.69

3

Permanent
Agriculture

0.0

0.0

173.24

44.74

25.61

3.75

4

Settlement

0.0

0.0

3.36

0.0

0.0

1.71

Total
Encroachment

0.0

0.0

306.53

103.06

52.77

86.86

$: Area as per GIS Database
The spatial distribution of various types of Encroachment in the district is shown in the
following map.

Tamenglong District
The total geographical area of the district is 4391 sq. km. This district is also very rich in the
vegetation cover having about 88.11% of the district's total geographical area. In this district
the encroachment under shifting cultivation is less as compared to Senapati District. It is
found that the abandoned jhum areas are getting good regeneration as they are left as
fallow for longer time. It is also observed that Under NP and PF there is quite a bit of
encroachment. The proposed RF area is also seen under Current Jhum and Abandoned
Jhum practices. The detailed status under various types of encroachment is given below:

Table: 5
Sr.
No

Type of
Encroachment

Total
Geographical
Area (Sq. km.)

Status of Encroachment in Tamenglong District

Existing
National
park (NP)

Proposed
National
park (NP)

$

0.0

341

Existing
Protected
Forest
(PF)

$

1363

Existing
Reserve
Forest
(RF)

$

215

Proposed
RF

Forest Land
under NonForestry use
(Un-class
Forest)

$

1280

Area under Encroachment (Sq. km)
1

Current Jhum
(Shifting
Cultivation)

0.0

87.86

129.74

3.28

106.37

39.53

2

Abandoned
Jhum

0.0

27.63

76.97

2.97

81.85

41.28

3

Permanent
Agriculture

0.0

0.0

18.44

0.0

7.03

6.21

4

Settlement

0.0

0.28

1.09

0.0

7.43

0.54

Total
Encroachment

0.0

115.77

226.24

6.25

202.68

87.56

$: Area as per GIS Database
A detailed map showing the spatial distribution of the status is shown below

Ukhrul District
This is the another large district in the state having the total geographical area of about 4544
sq. km. This district is also very rich in the vegetation cover having about 78.83% of the
district's total geographical area. In this district the encroachment under shifting cultivation is
very less as compared to the earlier districts. The RF/PF area are well protected and found
very marginal encroachment. It is very interesting to note that there is no encroachment
under the settlement category or permanent agriculture. The detailed status under various
types of encroachment is given below:
Table :6
Sr.
No

Type of
Encroachment

Total
Geographical
Area (Sq. km.)

Status of Encroachment in Ukhrul District

Existing
National
park (NP)

Proposed
National
park (NP)

$

0.0

25

Existing
Protected
Forest
(PF)

$

296

Existing
Reserve
Forest
(RF)

$

1.5

Proposed
RF

Forest Land
under NonForestry use
(Un-class
Forest)

$

2.00

Area under Encroachment (Sq. km)
1

Current Jhum
(Shifting
Cultivation)

0.0

11.70

27.26

0.50

0.0

42.15

2

Abandoned
Jhum

0.0

0.0

4.97

0.0

0.0

15.26

3

Permanent
Agriculture

0.0

0.0

0.62

0.0

0.0

11.93

4

Settlement

0.0

0.0

0.0

0.0

0.0

0.0

Total
Encroachment

0.0

11.70

32.85

0.50

0.0

69.34

$: Area as per GIS Database
The spatial distribution scenario of various types of encroachment is given in the following
map.

Imphal (West) District
As major part of this district is urban area the district covers moderately dense to open
forested land. As a result there is no Jhum cultivation problem in the district. It is observed
that some patches of permanent agriculture encroachment. The urban settlements are
sprawling in to adjoining forested areas. The following table gives clear distribution of
encroachment in the districts.
Table: 7
Sr.
No

Type of
Encroachment

Total
Geographical
Area (Sq. km.)

Status of Encroachment in Imphal (West)

Existing
National
park (NP)

0.0

Proposed
National
park (NP)

0.0

Existing
Protected
Forest
(PF)

$

4.5

Existing
Reserve
Forest
(RF)

$

18.50

Proposed
RF

Forest Land
under NonForestry use
(Un-class
Forest)

$

1.5

Area under Encroachment (Sq. km)
1

Current Jhum
(Shifting
Cultivation)

0.0

0.0

0.0

0.0

0.0

0.0

2

Abandoned
Jhum

0.0

0.0

0.0

0.0

0.0

0.0

3

Permanent
Agriculture

0.0

0.0

2.58

7.61

1.63

0.0

4

Settlement

0.0

0.0

1.13

0.28

0.0

0.0

Total
Encroachment

0,0

0.0

3.71

7.89

1.63

0.0

$: Area as per GIS Database

Imphal (East) District
Table: 8
Sr.
No

Type of
Encroachment

Total
Geographical
Area (Sq. km.)

Status of Encroachment in Imphal (East)

Existing
National
park (NP)

0.0

Proposed
National
park (NP)

0.0

Existing
Protected
Forest
(PF)

$

33.0

Existing
Reserve
Forest
(RF)

$

228.50

Proposed
RF

4.25

Forest Land
under NonForestry use
(Un-class
Forest)

$

Area under Encroachment (Sq. km)
1

Current Jhum
(Shifting
Cultivation)

0.0

0.0

0.0

8.94

0.0

0.48

2

Abandoned
Jhum

0.0

0.0

2.87

13.59

0.0

0.0

3

Permanent
Agriculture

0.0

0.0

6.89

11.07

0.0

0.0

4

Settlement

0.0

0.0

14.98

2.73

0.0

0.10

Total
Encroachment

0.0

0.0

24.74

36.33

0.0

0.58

$: Area as per GIS Database
The following maps show the spatial distribution of the scenario.

Thoubal District
This is a small district having the total geographical is about 514 sq. km. The district is not
rich in vegetation cover. The total vegetation cover is about 6.42% of the total area of the
district, which is about 33.0 sq. km. However, it is observed that permanent agriculture
encroachment patches were found in the area. Other type of encroachment is negligible.
The following table shows the distribution under various encroachment areas.

Table: 9

Sr.
No

Type of
Encroachment

Total
Geographical
Area (Sq. km.)

Status of Encroachment in Thoubal District

Existing
National
park (NP)

0.0

Proposed
National
park (NP)

0.0

Existing
Protected
Forest
(PF)

$

5.0

Existing
Reserve
Forest
(RF)

$

30.0

Proposed
RF

4.45

Forest Land
under NonForestry use
(Un-class
Forest)

$

Area under Encroachment (Sq. km)
1

Current Jhum
(Shifting
Cultivation)

0.0

0.0

0.0

0.0

0.0

0.0

2

Abandoned
Jhum

0.0

0.0

0.27

9.58

0.0

0.0

3

Permanent
Agriculture

0.0

0.0

1.26

9.33

0.35

0.0

4

Settlement

0.0

0.0

1.52

3.45

0.0

0.0

Total
Encroachment

0.0

0.0

3.05

22.36

0.35

0.0

$: Area as per GIS Database

A map showing spatial distribution of the patches is given below

Bishnupur District
This is the smallest district in the state. The total geographical area of the district is 496 sq.
km. The district is covered with very sparse vegetation of 3.02%, which is about 15 sq. km
area in the district. It is observed that the encroachment problem is not much as compared
with other districts. The following table shows encroachment under various types.
Table: 10
Sr.
No

Type of
Encroachment

Total
Geographical
Area (Sq. km.)

Status of Encroachment in Bishnupur District

Existing
National
park (NP)

35.0

$

Proposed
National
park (NP)

0.0

Existing
Protected
Forest
(PF)

$

22.04

Existing
Reserve
Forest
(RF)

$

25.77

Proposed
RF

1.00

Forest Land
under NonForestry use
(Un-class
Forest)

$

Area under Encroachment (Sq. km)
Current Jhum
(Shifting
Cultivation)

0.0

0.0

0.54

0.35

0.0

0.0

2

Abandoned
Jhum

0.0

0.0

3.19

0.30

0.0

0.0

3

Permanent
Agriculture

0.0

0.0

0.80

8.83

0.21

0.10

4

Settlement

0.0

0.0

0.0

2.31

0.25

0.0

Total
Encroachment

0.0

0.0

4.53

11.79

0.46

0.10

1

$: Area as per GIS Database

The map showing the status of spatial distribution of encroachment is shown below.

Chandel District
This is the another large district in the state having the total geographical area of about 3313
sq. km. This district is also very rich in the vegetation cover having about 81.59% of the
district's total geographical area. In this district the encroachment under shifting cultivation is
more as compared to the earlier districts. It is observed that abandoned jhum area is more
in the forested land than current jhum. This shows that jhum cultivation is shifting to
adjoining district areas. The RF/PF area are also found encroachment. It is very interesting
to note that there is not much encroachment under the settlement category or permanent
agriculture. The detailed status under various types of encroachment is given below:
Table: 11
Sr.
No

Type of
Encroachment

Total
Geographical
Area (Sq. km.)

Status of Encroachment in Chandel District

Existing
National
park (NP)

$

185.04

Proposed
National
park (NP)

0.0

Existing
Protected
Forest
(PF)

$

54.60

Existing
Reserve
Forest
(RF)

$

210.62

Proposed
RF

Forest Land
under NonForestry use
(Un-class
Forest)

$

133.50

Area under Encroachment (Sq. km)
1

Current Jhum
(Shifting
Cultivation)

23.60

0.0

5.29

7.86

27.99

40.55

2

Abandoned
Jhum

29.83

0.0

0.08

77.51

5.48

28.56

3

Permanent
Agriculture

0.35

0.0

0.54

3.79

5.35

0.20

4

Settlement

3.41

0.0

0.0

3.12

1.17

1.76

Total
Encroachment

57.19

0.0

5.91

92.28

39.99

71.07

$: Area as per GIS Database
The map showing the status of spatial distribution of encroachment is shown below

Churchandpur District
This is the largest district in the state having the total geographical area of about 4570 sq.
km. This district is having highest vegetation cover about 90.96% of the district's total
geographical area which comes around 4157 sq. km. The encroachment scenario in this
district under shifting cultivation is not more as compared to the percent of forested land of
the district. However, it is observed that there is more jhum areas under unclassed forested
land than under NP/RF/PF. The detailed status under various types of encroachment is
given below:

Table: 12

Sr.
No

Type of
Encroachment

Total
Geographical
Area (Sq. km.)

Status of Encroachment in Churchandpur District

Existing
National
park (NP)

0.0

Proposed
National
park (NP)

260.0

$

Existing
Protected
Forest
(PF)

$

791.15

Existing
Reserve
Forest
(RF)

Proposed
RF

$

1.66

370.0

Forest Land
under NonForestry use
(Un-class
Forest)

$

Area under Encroachment (Sq. km)
Current Jhum
(Shifting
Cultivation)

0.0

17.66

48.48

54.53

0.0

168.62

2

Abandoned
Jhum

0.0

41.22

67.78

68.07

0.0

246.75

3

Permanent
Agriculture

0.0

0.0

3.75

15.60

0.0

1.70

4

Settlement

0.0

1.35

1.82

3.46

0.0

2.84

Total
Encroachment

0.0

60.23

121.83

141.66

0.0

419.91

1

$: Area as per GIS Database
The map showing the status of spatial distribution of encroachment is shown below

9.

DISCUSSION and CONCLUSION

Methodology for forest encroachment mapping using remote sensing and GIS at 1:50 000
scale has been developed and standardized for the state of Manipur. Encroachment status
map (area and type of encroachment) has been prepared showing encroachment separately
in National Parks (NP), Protected Forests (PF), and Reserve Forests (RF) areas. The
methodology can be adopted in other forested regions for delineating encroachment.
It is observed that the type of encroachment in the state is mainly due to shifting cultivation
(Jhum), and permanent agriculture which is predominant in the hill districts of the state.
It is also observed that good natural regeneration in the abandoned jhum areas, which can
grow as a good forest in the future. These patches need a detailed study for protection and
conservation so as to control the re-visit to the same spot for cultivation within NP, PF and
RF areas.
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PART - III

1. Recommendation
including remedial
measures relevant to the
environmental problems
studies under the project

:

The report must be sent to
Manipur Forest Department for
implementation of suitable
remedial actions.

2. Utility of the project for
industry / other
organizations

:

Manipur Forest Department,
Govt. of Manipur, Forest Survey
of India and other voluntary
organizations working for Forest
development programmes.

3. Whether any patents have
been filed or likely to be
filed on the basis of the
project work

:
NIL

:
4. List of research
papers/published/accepted
on the work done under
the project.
5. Whether any research
fellow associated with the
project has been awarded
Ph.D. etc. or any other
higher degree and if so,
name the the fellow and
the title of the thesis may
be given

NIL

:

NIL

