
“To develop a Protected Area Management Information System in Arunachal Pradesh using Remote sensing and GIS Technology” 
 
 

WWF-MoEF-NNRMS RESEARCH 
PROJECT 

 
 
 

 
MANAGEMENT PLAN 

 
NAMDAPHA NATIONAL PARK 

 
 
 
 

Under Research Project 
 

“ T o  d ev e l o p  a  P r o t e c t e d  A r e a  
M a n a g e m en t  I n f o r m a t i o n  S y s t e m  i n  

A r u n a c h a l  P r a d e s h  u s i n g  R e m o t e  
s e n s i n g  a n d  G I S  T ec h n o l o g y ”  

 
 
 

 
 
 

 

Indira Gandhi Conservation Monitoring Centre 
WWF-India 

172-B Lodi Estate, New Delhi 

Ministry of Environment and Forests 
Government of India 
Paryavaran Bhavan, CGO Complex 
Lodhi Road, New Delhi 



“To develop a Protected Area Management Information System in Arunachal Pradesh using Remote sensing and GIS Technology” 
 
 

 

Table of Contents 
 

Introduction  ........................................................................................................................................................... 1 

1. BACKGROUND .................................................................................................................................... 1 

2. PROTECTED AREA NETWORK...................................................................................................... 2 

2.1 History and Development of Protected Area (PA) Network of India................................ 2 

2.2 Biodiversity Conservation Initiatives in Arunachal Pradesh .............................................. 6 

3. MANAGEMENT PLANNING ............................................................................................................ 8 

Profil e of Namdapha Nat ional  Park  ..................................................................................................... 11 

4. AREA BOUNDARIES AND ADMINISTRATIVE INFORMATION ......................................... 11 

4.1 Topography ...................................................................................................................................... 12 

4.2 Drainage network........................................................................................................................... 14 

4.3 Road network .................................................................................................................................. 15 

4.4 Contour distribution ...................................................................................................................... 16 

4.5 Elevation ........................................................................................................................................... 18 

4.6 Slope ................................................................................................................................................... 19 

4.7 Aspect ................................................................................................................................................. 21 

4.8 Climate ............................................................................................................................................... 22 

4.9 Demography ..................................................................................................................................... 22 

4.10 Flora .................................................................................................................................................... 23 

4.11 Wild Fauna ........................................................................................................................................ 28 

Issues  and Challen ges  .................................................................................................................................... 30 

5. REMOTENESS AND IGNORANCE ............................................................................................... 30 

6. THREATS TO NAMDAPHA NATIONAL PARK ........................................................................ 30 

7. ROLE OF GEOGRAPHIC INFORMATION SYSTEMS AND REMOTE SENSING ............... 34 

7.1 Remote Sensing ............................................................................................................................... 35 

7.2 Geographic Information System ................................................................................................ 37 

8. APPROACH ....................................................................................................................................... 38 

9. COMPONENTS OF MANAGEMENT PLAN ............................................................................... 38 

9.1 Identification of important habitat types ............................................................................... 38 

9.2 Identification suitable sites for watch towers and water holes....................................... 40 

10. MANAGEMENT IMPLICATIONS ................................................................................................. 43 

Referen ces  ............................................................................................................................................................. 45 

Ann exure –  1:  ...................................................................................................................................................... 48 

Ann exure –  2:  ...................................................................................................................................................... 55 

Ann exure –  3:  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73 

Ann exure -  4 .....................................................................................................................................84 

 



“To develop a Protected Area Management Information System in Arunachal Pradesh using Remote sensing and GIS Technology” 
 
 

 

List of Figures 
    
Figure 1: Graph showing percentage of area under different categories of Protected area 

recognised by IUCN. ...................................................................................................................... 5 

Figure 2: Map showing National Parks and Wildlife Sanctuaries of Arunachal Pradesh. ....... 8 

Figure 3: The adaptable management cycle ................................................................................. 8 

Figure 4: Map showing location of Namdapha National Park, Arunachal Pradesh ............... 12 

Figure 5: Map depicting relief distribution in Namdapha National Park ................................ 13 

Figure 6: Map showing distribution of geographical features in the National Park ............... 14 

Figure 7: Map depicting stream network in Namdapha National Park................................... 15 

Figure 8: Map showing distribution of road, village/towns in the protected area. ................ 16 

Figure 9: Contour line at 40 m interval has been shown in the map ........................................ 17 

Figure 10: Major contour line at 200 m interval is depicted in the map ................................... 17 

Figure 11: Elevation distribution map derived from the digitised contour lines at 40 m 

interval. ......................................................................................................................................... 18 

Figure 12: Graph showing percentage of area within the elevation zones in Namdapha 

National Park ................................................................................................................................ 19 

Figure 13: Distribution of slope in Namdapha National park .................................................. 20 

Figure 14: Pie chart depicting percentage distribution of area within slope categories.......... 21 

Figure 15: Map depicting aspect distribution within the National Park. ................................. 21 

Figure 16: Map showing Land use/Land cover in Namdapha National Park. ....................... 24 

Figure 17: Map showing Vegetation type of Namdapha National Park. ................................. 25 

Figure 18: Map showing vegetation type in Namdapha National Park .................................. 26 

Figure 19: Map showing potential suitable tiger habitats in Namdapha National Park ........ 39 

Figure 20: Map showing potential sites for location of watch towers in Park ......................... 40 

Figure 21: Map showing potential sites for location of water holes in Namdapha National 

Park ................................................................................................................................................ 41 

  



“To develop a Protected Area Management Information System in Arunachal Pradesh using Remote sensing and GIS Technology” 
 
 

 

List of Tables 
 

Table 1: Protected Areas of India by IUCN category, 2003. ........................................................ 5 

Table 2: Area within different elevation zones in Namdapha NP ............................................ 19 

Table 3: Area distribution within slope categories in Namdapha NP ...................................... 20 

Table 4: Area under Land use/Land cover classes in Namdapha NP ..................................... 24 

Table 5: Area under different vegetation type in Namdapha NP............................................. 26 

Table 6: Different vegetation type in Namdapha NP ................................................................ 27 

Table 7: Area under different habitat suitability categories ...................................................... 39 

 

 



“To develop a Protected Area Management Information System in Arunachal Pradesh using Remote sensing and GIS Technology” 
 
 

 

WWF-MoEF-NNRMS RESEARCH PROJECT 
 

 
MANAGEMENT PLAN 

 

NAMDAPHA NATIONAL PARK 
 

 

 

 

 

Under Research Project 

 

“To develop a Protected Area Management 
Information System in Arunachal Pradesh using 

Remote sensing and GIS Technology” 
 

 

 

 
 

 

 

  Indira Gandhi Conservation Monitoring Centre 
WWF-India 

172-B, Lodi Estate, New Delhi 
 



“To develop a Protected Area Management Information System in Arunachal Pradesh using Remote sensing and GIS Technology” 
 
 

 

Research Team 
Principal Investigator 

Dr. G. Areendran  

Director, Indira Gandhi Conservation Monitoring Centre, WWF-India 

Co-Principal Investigator 

Mr. Krishna Raj 

Programme Co-ordinator, Indira Gandhi Conservation Monitoring Centre, WWF-India 

Team Members 

Kanchan Puri  

Assistant GIS Officer, Indira Gandhi Conservation Monitoring Centre, WWF-India 

Sraboni Mazumdar  

Junior Research Fellow, Indira Gandhi Conservation Monitoring Centre, WWF-India 

Prasant Chaudhary  

Programme Assistant, Indira Gandhi Conservation Monitoring Centre, WWF-India 

 P. Chiba 

Field Assistant, Arunachal Pradesh 

Ram Dorjee  

Field Assistant, Arunachal Pradesh 

  Supported Team Members 

Rajeev Kumar 

Sr. Programme Officer, ENVIS Centre, WWF-India 

Sandeep Kumar 

Programme Assistant, ENVIS Centre, WWF-India 

Preeti Bathla  

Programme Officer, ENVIS Centre, WWF-India 

 



“To develop a Protected Area Management Information System in Arunachal Pradesh using Remote sensing and GIS Technology” 
 
 

 

Acknowledgements 

 

We take this opportunity to thank Mr. Ravi Singh, SG and CEO, WWF-India and Dr. Sejal 

Worah, Programme Director, WWF-India for giving us the encouragement to carry out 

this study and for their able guidance. We also thank Mr. Naresh Kapila, Director HR and 

Mr. Lovekesh Wadhwa, Director Finance, WWF-India for their support to the study. 

Special thanks to Mr. Pijush Dutta, Coordinator, Western Arunachal Landscape, WWF-

India; Mr. Amit Sharma, Coordinator, Rhino Conservation, WWF-India and Dr. Anupam 

Sharma, Head, Assam landscape, WWF-India for their help and support during the field 

surveys in the four Protected Areas under study. 

We express our sincere gratitude towards Dr. G.V. Subramanium, Advisor, Ministry of 

Environment and Forests (MoEF), Government of India (GoI); Dr. Jag Ram, Director and 

Dr. Harendra Kharkwal, Deputy Director, MoEF, GoI. This study would not have been 

possible without their able guidance and support.  

We also extend our sincere gratitude towards Dr. J.L. Singh, PCCF; Dr. Yogesh, Additional 

PCCF; and Dr. Pratap Singh, CCF, Arunachal Pradesh Forest Department, Government of 

Arunachal Pradesh; Mr. Tamang Milo, DFO, Namdapha National Park; Mr. Gupta 

Choudhary, RO Namdapha National Park, for their continuous support and feedbacks to 

the project work. They have always been a source of encouragement and inspiration. 

Thanks to anonymous people who have directly and indirectly helped us in completing 

the project within the sanctioned timeline. 

 

 

 

 

 

 

 

 



“To develop a Protected Area Management Information System in Arunachal Pradesh using Remote sensing and GIS Technology” 
 
 

 

 

 

 

 

 

 

 

 

 

 Chapter - 1 
 

 



“To develop a Protected Area Management Information System in Arunachal Pradesh using Remote sensing and GIS Technology” 
 
 

 
1 

Introduction  
 

1. BACKGROUND 

In the North-East Region, Arunachal Pradesh with an area of 83,743 sq km is located 

in the Eastern Himalayas, and is particularly representative of all characteristics of 

the region. The Eastern Himalayas is one of the 18 “biodiversity hotspots” in the 

world and is recognised as one of the major bio-geographic zones of India (Behera et 

al., 2000; Mandal, 2003; portal.unesco.org/culture/en/files/India.pdf). 

The state has the resources in abundance with the highest forest cover in the 

country and is least populated. It is nature’s laboratory unto it. As in the region, it 

has many endemics and vast areas are still unexplored. It is in this state that one still 

hope to find new species and records hitherto unknown to the world. An estimated 

no. of 5000 flowering plants, 600 orchids, 400 ferns, 48 gymnosperms and an 

equally high number of unexplored algae, fungi, lichens and bryophytes inhabit the 

diverse habitats that occur in at least six broad forest types of Arunachal Pradesh. 

The Eastern Himalayan state contains more than 33% of the total Indian flora out of 

which about 30% are endemic to the state. Besides, the flora of the state is 

considered to be representative of the entire Indo-Malayan region. This region has 

been considered by many as the cradle of speciation and center of origin for some of 

our useful plants which are a basic source of crop improvement. All the facts have 

contributed to consider the north eastern region of India – Arunachal Pradesh in 

particular as one of the eighteen “Biodiversity Hotspots” in the world. 

The different habitat and ecosystem types of Arunachal Pradesh in particular 

described above are home to more than 100 species of mammal, 650 birds, 83 

snales/reptiles, 130 fishes and 7 non-human primates and innumerable species of 

insects and other life forms. This rich flora and fauna form rich genetic resources 

which are highly useful for the human population. The diversity is directly related to 

the food, culture and way of life of 10.91 lakhs (2001 census) of more than 25 

indigenous ethnic communities inhabiting the hills of the state with distinct 

diversity. These communities depend on biodiversity for their sustenance and 

various daily needs, indigenous knowledge inherited through the ages in the 
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sustainable use of biodiversity is unparalleled with any region of the country. In fact, 

our knowledge base on biodiversity of this little explored region is grossly 

inadequate and necessitates its detailed exploration, documentation and through 

understanding (Hegde, 2002). 

It is important to maintain this biodiversity, as it is essential component and a 

measure of the environment quality. Besides, the effects of decline in biological 

diversity hit hardest the indigenous people who are directly dependent on their 

natural environment and its products (WWF-India, 2007).  

There is an urgent need to discuss pertinent issues relating to conservation of the 

available biodiversity and for formulating management plans to address these 

issues. This is crucial as a good management plan for a Protected Area would enable 

focussed and sustained efforts for its conservation based on workable objectives. It 

is also felt that there is a need to encourage various stakeholders to recognize the 

importance of management plans and to emphasize to the state and central 

Governments for provisioning of separate funds towards implementation of these 

plans. 

2. PROTECTED AREA NETWORK 

2.1 History and Development of Protected Area (PA) Network of India 

The protection of wildlife has had a long tradition in Indian history. Wise use of 

earth and natural resources was a prerequisite for many hunter-gatherer societies. 

Moreover, concepts of sustainable resource use are enshrined in ancient scriptures, 

which are many thousand year old (Mandal, 2003; Mathur, 2007). Practice of setting 

‘sacred groves’ as sanctuaries has continued in different cultures and eras (Mathur, 

2007). Extensive clearance of forests accompanied the advance of agricultural and 

pastoral societies in subsequent millennia, but an awareness of the need for 

ecological prudence emerged and many nature conservation practices were 

retained. As more land became settled or cultivated, these hunting reserves 

increasingly became refuges for wildlife. Many of these reserves were subsequently 

declared as national parks or sanctuaries, mostly after Independence in 1947. 

Wildlife, together with forestry, has traditionally been managed under a single 

administrative organisation with the forest departments of each state or union 
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territory, with the role of the central government being mainly advisory (Mandal, 

2003; http://ces.iisc.ernet.in/hpg/cesmg/indiabio.html). 

In 1970, the Indian Board for Wildlife drafted a national wildlife policy. This policy 

identified the cause for wildlife depletion and made specific recommendations for 

wildlife conservation in the country. The major threats to wildlife species and 

habitats identified were: habitat changes, use of pesticides, lack of legislative 

support, commercial exploitation, introduction of exotic species, poaching, biotic 

interference, use of crop protection measures and lack of organisation and 

guidelines for management. The policy recommended that establishment of a central 

organisation to maintain territorial integrity of wildlife areas and suggested that 4% 

of total land area be managed as national parks by a central organisation. Following 

the 1970 policy on wildlife conservation, several major initiatives were taken during 

the decades of the 70s and early 80s. These included: 

a. The enactment of the Wildlife (protection) Act in 1972. This provides for three 

categories of protected areas: national parks, sanctuaries and closed areas. However 

levels of protection afforded in each category differ, as do the degrees of restriction 

on human activities. 

National parks are given highest level of protection, with no grazing and no private 

land holding or rights permitted to continue. 

Sanctuaries are given a lesser level protection, and certain activities may be 

permitted within them for better protection of wildlife or for any other good and 

sufficient reason. The state government may declare an area closed to hunting of 

wild animals for a specified period; other activities are permitted to continue. 

The adoption of a National Policy for Wildlife Conservation in 1970 and the 

enactment of the Wildlife (Protection) Act in 1972 lead to a significant growth in the 

protected areas network, from 5 national parks and 60 sanctuaries to 69 and 410 

respectively, in 1990 (Mandal, 2003). 

b. Establishment of the central and state Directorates of Wildlife Preservation. 

Initiation of major species conservation projects to Project Tiger, Elephant, Rhino, 
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Asiatic Lion, Himalayan musk deer, turtles and crocodile, regulating the export and 

import of wildlife and their parts and derivatives. 

‘Project Tiger’ was launched on April 1, 1973 on the basis of the recommendations of 

a special task force of the Indian Board of Wildlife with the following main 

objectives: 

i) To ensure maintenance of a viable population of tiger in India for 

scientific, economic, aesthetics, cultural and ecological values. 

ii) To preserve, for all times, the areas of such biological importance as a 

national heritage for the benefit, education and enjoyment of the people. 

Tiger reserves, created in 1973, there are 23 such reserves by 1996 spreading over 

in 14 states and covering an area of about 33,000 sq km. They consist of a ‘core area’ 

free of almost all human activities and a ‘buffer zone’ where restricted human land 

use is allowed. Tiger reserves are not legal entity but all contain national parks or 

sanctuaries as their core and in some cases their buffer zones. 

c. Launching of new centrally sponsored schemes for development of ‘National Parks’ 

(NP) and ‘Wildlife Sanctuaries’ (WLS), acceding to major international conventions 

dealing with wildlife; inclusion of forests and wildlife under the concurrent list of the 

Constitution of India, enactment of the Forest (Conservation) Act in 1980 to regulate 

the diversion of forestland for non-forestry purposes. 

d. Establishment of Wildlife Institute of India (WII) in 1982; 

e. Adoption of the National Wildlife Action Plan in 1983 and setting of a Central Zoo 

Authority in 1992 (Mandal, 2003). 

Over the years the country has witnessed a massive increase in the number and total 

surface of PAs (Figure 1). 1/5th of the 75 million hectares under the jurisdiction of 

the Forest Department have currently the denomination of “protected zone” (Torri, 

2011).  
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Figure 1: Graph showing percentage of area under different categories of Protected area 
recognised by IUCN. 
(Source: http://earthtrends.wri.org) 
 

The total number of PAs in the country in 2003 was estimated to be 545, covering 

5.2%* of the total land area (http://earthtrends.wri.org) (Table 1). 

Table 1: Protected Areas of India by IUCN category, 2003.  

 India World 

Total Land Area (000 ha) 328,759 13,328,979 

Number of Protected Areas 545 98,400 

Number of Areas > 100,000 ha 23 2091 

Extent of Protected Areas by IUCN category  (000 ha) 

Nature reserves, Wilderness Areas and National 

Parks (categories I and II) 

3,578 438,448 

                                                        
* Includes IUCN categories I – V. Marine and littoral protected araeas are excluded from these totals.  
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Natural Monuments, Species Management Areas, 

and Protected Landscapes and Seascapes 

(categories III, IV and V) 

11,730 326,503 

Areas managed for Sustainable use and 

Unclassified Areas (category VI and “other”) 

336 692,723 

Total Area Protected (all categories)† 15,644 1,457,674 

(Source: http://earthtrends.wri.org) 

Most PAs fall under six different IUCN categories (Box 1) corresponding to specific 

management objectives that permit increasing human use. The actual presence and 

influence of human beings in a given protected area location depends on the extent 

to which management objectives and laws assigned to that category are put into 

effect (Ravenel and Redford, 2005). 

2.2 Biodiversity Conservation Initiatives in Arunachal Pradesh 

In Arunachal Pradesh with the advent of scientific forestry in 1946, the effort of the 

state Forest Department has been to conserve the forests and wildlife, to maintain 

the ecological balance, and to promote sustained socio-economic development of the 

local people.  

The recorded forests occupy 61.5% of the total geographic area of the state covering 

some 51,540 sq km. Per capita forest area in the state is estimated to be about 6.0 

hectares as against the average 0.1 hectares for the rest of the country. The 

predominantly tribal population of the state lives in close association with and 

depends largely on the forest resources. People in the hills mostly practice 

traditional jhum cultivation which impacts upon forest conservation. Therefore 

forest management efforts seek to elicit the involvement and cooperation of the 

people while safeguarding their customary rights over the land. 

Hitherto, forestry has been confined to reserved forests. But now with the growing 

emphasis on peoples participation, forestry is gradually catching up as a land use 

practice even in the traditionally owned community lands under the schemes of 

                                                        
† Marine and littoral protected areas are not included in the “Total Area Protected”. 
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social forestry and wasteland development. Since there is no land revenue 

regulation in the state, the legal status of forests outside Reserved Forests, Wildlife 

Sanctuaries and National Parks is not well defined. 

Forests of the state are legally classified and notified as reserved forests, protected 

forests, anchal and village forest reserves, national parks and wildlife sanctuaries 

under the relevant provisions of Assam Forest regulation 1891, Anchal and Village 

Forest Reserve Act 1978, 1981 and wildlife protection Act 1972. Un-surveyed 

forests where status of right and ownership is not settled are classified as Unclassed 

State Forests (USF). The USF is a very ambiguous word and there is not much 

departmental control on it. 

The Reserved forests are scientifically managed. Most of them are covered under 

working plan and resource surveys. To replenish the dwindling resource, the 

department has been taking up various afforestation programmes. A large area of 

plantation has also been raised under various state and central schemes. 

The history of wildlife management is as old as that of forestry in the state. With the 

advent of scientific forestry in 1946, the State Forest Department had been making 

efforts to conserve wildlife and to maintain the ecological balance. Prior to 1972, 

when wildlife Protection Act came into force, the wildlife matters were dealt under 

the provision of Assam Forest Regulations. The main activities during the period 

were regulation of hunting, fishing, elephant capture, control of poaching, etc. With 

the adoption of Wildlife Protection Act in 1972, wildlife management underwent a 

radical change qualitatively. The state of Arunachal Pradesh is endowed with rich 

and unique flora and fauna. Wildlife sanctuaries and National Parks have since been 

constituted for wildlife conservation and management. Arunachal Pradesh is 

perhaps the only state in India which has four big cats viz. tiger, leopard, clouded 

leopard and snow leopards. Smaller cats are also found here. 

An area of 9245.98 sq km representing diverse ecosystems and wildlife habitats 

spread over 7 districts of the state (covering about 11% of the geographical area of 

the state) has been brought under protected area network for protection, 

conservation and development of wildlife and biodiversity resources. 
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Figure 2: Map showing National Parks and Wildlife Sanctuaries of Arunachal Pradesh. 

  

3. MANAGEMENT PLANNING 

Management Planning is an ongoing process. Adaptive management is the key 

element. Good planning requires continuous monitoring and evaluation to test the 

effectiveness of the plan. Lessons learnt act as the feedback loop to review the 

appropriateness of management actions and policies and then used to either a) 

make adjustments to the original plan to keep it on the right track; or b) use the 

lessons to develop the next version of the plan. 

 

 

 

 

 

 

 

 

Figure 3: The adaptable management cycle 

Objective 

Implement 
Management  

Monitor condition 
of features  

Review 
Management  
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Successful management planning will be characterised by these features: (IUCN, 

2003) 

 It is a process, not an event i.e. it does not end with the production of a plan, but 

continues through its implementation and beyond. 

 It is concerned with the future: it identifies concerns and future alternative 

courses of action, and examines the evolving chains of causes and effects likely to 

result from current decisions. 

 It provides a mechanism for thinking about threats and opportunities and other 

difficult issues, solving problems and promoting discussion between involved 

parties. 

 It is systematic: most planning exercises work through a pre-determined 

sequence of steps that give structure to the process and encourage a logical 

approach. A systematic approach helps to ensure that decisions are based on 

knowledge and analysis of the subject and its context, and helps others to 

understand the rationale for proposed actions. 

 It also involves value judgements. Management planning can be thought of as a 

“process which embraces the identification of what a protected area is and what 

it should become and how to maintain or attain that desired condition in the face 

of changing internal and external conditions”. 

 It takes a ‘holistic’ view. The planning process can, if carried out openly and 

inclusively, take into consideration a very wide range of issues, views and 

opinions. When applied to a particular area, it should be able to include all 

processes and issues arising within it, as well as those arising outside its 

boundaries. How integrated or ‘holistic’ the process is will depend however, on 

how the process is carried out, who is involved and how the final decisions are 

made. 

 It is a continuous process; it is never static; it must adjust to changing 

conditions and goals. 

 Adopting a participatory approach to management planning by involving legitimate 

stakeholders in the management planning process, particularly local communities 

and indigenous peoples, is beneficial in a number of ways.     
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Profile of Namdapha National Park  
 

4. AREA BOUNDARIES AND ADMINISTRATIVE INFORMATION 

The Namdapha National Park in the Changlang district of Arunachal Pradesh is one 

of the relatively unexplored protected areas (PAs) harbouring rich plant diversity 

apart from its unique character as a Tiger Reserve (TR) (Adhikari et al., 2003).  

Namdapha National Park (27°23'30" - 27°39'40" N to 96°15'2" - 96°58'33" E) is 

located in the Changlang district of Arunachal Pradesh state in the easternmost 

corner of India (Deb and Sundriyal, 2007) (Figure 3). The total park area is 1985 sq 

km, of which 177 sq km is buffer zone and remaining 1808 sq km is the core zone 

(Nath et al., 2005; Deb and Sundriyal, 2007). The park lies within the Indo-Myanmar 

global biodiversity hotspot (Myers et al., 2000) at the junction of the Palaearctic and 

Malayan bio-geographic realms resulting in a highly diverse species assemblage 

(Datta et al., 2008). 

The area was originally ‘Reserved Forest’ and was declared as Wildlife Sanctuary in 

1972 under Assam Forest Regulation. It was declared a ‘National Park’ in 1983. In 

the same year, it was declared a ‘Tiger Reserve’ under the Project Tiger scheme of 

Government of India. An area of 177 sq km of Reserved forest was added to the 

Tiger Reserve in 1986 (http://projecttiger.nic.in/namdapha.htm). 

Prior to constitution of Arunachal Pradesh, the entire Union Territory was known as 

North East Frontier Agency (N.E.F.A.). A scheme for the creation of a National Park in 

N.E.F.A. was proposed in 1947. The area chosen for the purpose lies in the valley of 

the Diyan or Noa-Dihing River and its catchment area, whose elevation above mean 

sea level varies between 500 ft. at the Miao village to 15,020 ft. at Daphabum. The 

scheme aimed at the establishment of the National Park for public recreation, 

research and study of wildlife in natural surroundings of an area of 802.9 sq miles. 

After inquiry and settlement proceeding a draft for final notification proposing the 

entire area from M’Pen to Vijaynagar for reservation as it was thought, for unknown 

reasons, that it would be better to do so. As a result of some controversy, the matter 

remained pending. 
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Then came the 1962 Chinese war and afterwards papers related to creation of a 

National Park could not be traced till 1969. The Deputy Commissioner of Khonsa 

proposed to the Director of Forest in 1969 that as area of the proposed Reserved 

Forest extended upto Patkai range and Daphabum is situated just on the inter-

district boundary between Tirap and Lohit, it would be suitable to name it as 

Namdapha Reserved Forest instead of Daphabum Reserved Forest. The area was 

declared a Reserved Forest under the Assam Forest Regulation in the year 1970. 

Subsequently, after persistent follow up by the forest department, the whole reserve 

was declared a Wildlife Sanctuary in the year 1972.  

 
Figure 4: Map showing location of Namdapha National Park, Arunachal Pradesh 

4.1 Topography 

Namdapha is flanked on the south and east by the Patkai hills, and to the north by 

the Himalaya. Its elevation ranges from 150 m to 4500 m above sea level (asl) 

(Datta, 2005). The topography is rugged with numerous steep hills and narrow 

valleys intersected by several rivers (Deb and Sundriyal, 2007). The region consists 

of coarse, loose, poorly consolidated ferruginous, bluish grey sand and grey clay 

with layers of pebbles. The major perennial rivers flowing across Namdapha 
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National park include Noa-Dihing, Deban, Namdapha and Burma Nala. Apart from 

these there area innumerable seasonal rain-fed streams and streamlets which 

drench the park (Nath et al., 2005).   

 
Figure 5: Map depicting relief distribution in Namdapha National Park 

Baseline maps, in particular depicts the physiography of the concerned area in the 

form of simple physical feature map (Figure 6). It shows the distribution and pattern 

of different features over a geographic area. This can be used as a reference map for 

carrying out baseline survey within the park area. 
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Figure 6: Map showing distribution of geographical features in the National Park 

4.2 Drainage network 

Drainage network map basically maps the drainage system of the Namdapha 

National Park. The river network comprising of major rivers, their distributaries and 

other stream channels are displayed in a drainage map (Figure 7). A drainage map 

can used for estimation and calculation of stream order, catchment and watershed 

area and also gives an idea about the drainage pattern in the concerned area. 
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Figure 7: Map depicting stream network in Namdapha National Park 

4.3 Road network 

Roads provide the vital linkages between places. Road network map depicts these 

necessary linkages within a given area (Figure 8). The M.V. road as has been 

mentioned earlier plays a very important role with respect to the park. Given the 

location of the road within the core zone, it can be said that, in near future it will 

emerge as a major source of disturbance within the park area. 
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Figure 8: Map showing distribution of road, village/towns in the protected area.   

4.4 Contour distribution 

Contours are lines joining places of equal elevation. Contour map depicts the 

distribution of elevation within the park area. The contour interval in this case is 40 

m (Figure 9). As such, every 200 m is referred to as major contour and has been 

shown in a separate map (Figure 10). The spot heights showing the height 

information at a particular location has also been marked in the contour map. The 

altitudinal variations within the National Park can easily be seen in the contour map. 

Moreover, ‘Digital Elevation Model’ (DEM) was generated using the digitised contour 

lines with an interval of 40 m. DEM is a digital model or 3-D representation of a 

terrain’s surface created from terrain elevation data 

(http://en.wikipedia.org/wiki/Digital_elevation_model).  
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Figure 9: Contour line at 40 m interval has been shown in the map 

 

Figure 10: Major contour line at 200 m interval is depicted in the map 
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4.5 Elevation 

The DEM derived from the 40 m interval contour lines was used for analyzing the 

altitudinal variations in topography. The elevation ranges from a minimum of 260 m 

to a maximum 4500 m as per the derived DEM. The park was classified into 5 

categories (Figure 11). 

 
Figure 11: Elevation distribution map derived from the digitised contour lines at 40 m 
interval. 

Lowest elevation (260 m – 1100 m) occurs in the western, central, portion of 

southern and south-eastern part of the park.  The highest elevation (3600 m – 4500 

m) occurs in the extreme northern part, the north-eastern portion of the National 

Park and, also in the eastern and south-eastern part. The central and southern part 

mostly falls in 1200 m – 2800 m and 2900 m – 3500 m altitude ranges. Higher 

elevation of 3600 m – 4500 m occurs in the northern, eastern and south-eastern 

portions. 

Most part of the park lies in the range of 1200 m – 2000 m (39%) while least area 

falls in the highest elevation category of 3600 m – 4500 m, which is only 3% of the 
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total area. Nearly 30% of the area falls within the 260 m – 1100 m, the lowest 

elevation range (Figure 12 and Table 5). 

Table 2: Area within different elevation zones in Namdapha NP 
Elevation  (m) Area (sq km) 

260 - 1100 578.28 
1200 - 2000 743.25 
2100 - 2800 354.41 
2900 - 3500 175.52 
3600 - 4500 59.99 

 

     

 

 

 

 

 

 

 

 

 

 

Figure 12: Graph showing percentage of area within the elevation zones in Namdapha 
National Park 

4.6 Slope 

Data regarding slope was derived from DEM with 40 m interval using Arc GIS 9.3 

software. The whole area was again divided into 5 categories on the basis of the 

derived slope (Figure 13). The slope ranges from absolute flat areas of 0° slope to a 

maximum of 89°, very steep slopes. Most of the low lying areas with minimum slope 

occur in the western and southern part, while the steep and very steep slopes occur 

in the northern, part of central and eastern portion of Namdapha National Park. 
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Figure 13: Distribution of slope in Namdapha National park 

Most part of the park area lies within 11° - 20° and 21° - 30° slope, which is 27% 

each. Almost 15% of the area falls within the least slope category of 0° - 10°, which is 

approximately 280 sq km. Slope ranging from 41° to 89° covers 11% of the park 

area. Moderate slope (31° - 40°) occupies 20% of the national park (Figure 14 and 

Table 6).  

Table 3: Area distribution within slope categories in Namdapha NP 
 

 

 

 

Slope (degrees) Area (sq km) 

0 - 10 280.35 

11  20 525.60 

21 - 30 516.98 

31 - 40 388.24 

41 - 89 207.61 
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Figure 14: Pie chart depicting percentage distribution of area within slope categories. 

4.7 Aspect 

 
Figure 15: Map depicting aspect distribution within the National Park. 

Aspect is the direction that a slope faces. It identifies the steepest down slope 

direction at a location on a surface. It can be thought of as slope direction or the 
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compass direction a hill faces. Aspect is measured in counter clockwise in degrees 

from 0 (due north) to 360 (again due north, coming full circle). The value of each cell 

in an aspect grid indicates the direction in which the cell’s slope faces. Flat slopes 

have no direction and are given a value of -1.  Likewise slope, aspect was also 

derived from 40 m resolution DEM data and eight classes were extracted as Flat, 

North-east, East, South-east, South, South-west, West, North-west and North (Figure 

13). 

4.8 Climate 

The park exhibits tropical climate having typical monsoon pattern with distinct 

rainy season (Deb and Sundriyal, 2007). The region experiences four seasons 

namely, winter (mid November to February), spring (March to April), monsoon 

(May to September) and a brief autumn (October to mid November) (Nath et al., 

2005). Due to altitudinal variation, the climatic conditions area heterogeneous 

across the park. The temperature varies from 35°C to 0°C at lower altitudes and 

ranges to below freezing at higher elevations (Kumar et al., 2009). The mean annual 

temperature is 21°C (Nath et al., 2005). The annual precipitation ranges from a 

minimum of 1400 mm to a maximum of 2500 mm, 75% of which falls between April 

and October (Kumar et al., 2009). The Park is also affected by seasonal floods in the 

Noa-Dihing River. The water level rises very quickly if rain continues for 3-4 days 

flooding the river bank. During rainy season the water current is rapid. It carries 

dead logs, boulders and pebbles and deposits them on the bank which results into 

additional flood plains and new ecological succession sets in (Nath et al., 2005). At 

times the rainy season prolongs to 9 months in a year. Occasional off-season 

showers are also not uncommon and the humidity levels remain high throughout the 

year (Deb and Sundriyal, 2007), it varies from a minimum of 47% to a maximum of 

93% (Kumar et al., 2009). 

4.9 Demography 

Several indigenous tribes and other communities reside in and around the park such 

as the Lisu, Miju Mishmi, Lama and Chakma communities (Deb and Sundriyal, 2007; 

Datta et al., 2008). The Chakma and Miju Mishmi enter the park for fuel-wood, non-

timber forest produce collection (Arunachalam et al., 2004), hunting and fishing. 

While their impact is restricted to the western portion of the park, it is members of 
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the Lisu tribe that reside along the eastern fringe of the park who access the interior 

and remote areas. A population of 3988 (Census of India, 2001) reside beyond the 

south-eastern park boundary in four villages of the Lisu tribe and nine villages of the 

Nepali community. Although some Lisu households existed within the park earlier, 

more Lisu families have migrated into the park since 1997, as their populations have 

grown and owing to a serious decline in cultivable land due to erosion by the river 

Noa-Dihing. Currently 65 such families reside in the park and practice settled rice 

cultivation in the river valley (Datta et al., 2008). 

4.10 Flora  

The altitudinal variations along with the heavy rainfall it receives has made 

Namdapha congenial for 1000 plant species (Datta, 2005).  

The National Park harbours extensive dipterocarp forests, the northernmost lowland 

tropical rainforests in the world (Proctor et al., 1998). With increasing elevation, 

there is a transition in habitat from subtropical broad-leaved forests to subtropical 

pine forests, temperate broad-leaved forests, alpine meadows and perennial snow. 

Though primary forests cover most of the park, there are extensive bamboo and 

secondary forests (Datta et al., 2008). The floral and faunal composition is highly 

similar to the adjoining forests in Myanmar and other parts of south-east Asia (Mani, 

1974; Rodgers and Panwar, 1988; Myers et al., 2000). 

Seven LULC classes were derived in this classification scheme (Figure 16), which are 

as follows: 

(i) Dense forest – all lands of forest cover having a canopy density of 40 percent and 

above. 

(ii) Open forest – lands with forest cover having a canopy density between 10 – 40 

percent. 

(iii) Scrubland – degraded forested lands having canopy density less than 10 percent. 

(iv) Non-forested area – land without any kind of forest cover. In this case the non-

forested areas derived are: 

a. River,  
b. River-bed, 
c. Grassland,  and  
d. Snow cover 
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Figure 16: Map showing Land use/Land cover in Namdapha National Park.  

Area estimate of the LULC classes are given in Table 7. 

Table 4: Area under Land use/Land cover classes in Namdapha NP 
 

 

 

 

 

 

Classes Area (sq km) 

Dense Forest 1020.76 

Open forest 459.51 

Scrub Forest 304.78 

Grass land 66.35 

Snow cover 21.34 

River bed 26.01 

River 15.79 
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Figure 17: Map showing Vegetation type of Namdapha National Park.  

Eight types of vegetation type were identified on the basis satellite image 

interpretation and field survey. The classes (Figure 17) derived are as follows: 

(i) Alpine forest 

(ii) Sub-Alpine 

(iii) Mixed Coniferous forest 

(iv) Wet Temperate forest 

(v) Sub-tropical pine 

(vi) Tropical Wet Evergreen 

(vii) Tropical Broad-leafed forest 

(viii) Bamboo 

(ix) Water 

(x) River bed 
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Figure 18: Map showing vegetation type in Namdapha National Park 

 

Area under each vegetation type is given in Table 8. 

Table 5: Area under different vegetation type in Namdapha NP 
 

 

 

  

 

 

 

 

Thus the LULC map and the vegetation type map give a detailed description of the 

distribution of varied forest type and density within the park area. These maps can 

Classes Area (sq km) 

Alpine Forest 86.50 

Sub Alpine 79.91 

Mixed Coniferous Forest 256.30 

Wet Temperate Forest 415.06 

Sub Tropical Pine 54.65 

Tropical Wet Evergreen 165.89 
Tropical Broad-leafed 
forest 730.79 

Bamboo forest 75.93 

Water/River 18.13 

River bed/Sand bar 31.35 
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be used for conservation planning in the long run and hence are useful source of 

information. 

Table 6: Different vegetation type in Namdapha NP 

a) Alpine and Sub-Alpine forest: the vegetation consists mainly of juniper, 

rhododendron, birch and larch. It has low scrub, dense evergreen forest consisting 

mainly of rhododendron and birch. Mosses and ferns cover the ground patches. This 

region receives very heavy snowfall. 

b) Mixed Coniferous forest: these forests are typically found on steep, rocky, north-

facing slopes. The most common trees are Abies spectabilis, Larix griffithii, Juniperus 

recurva, Juniperus indica, Betulia utilis, Acer spp., and Sorbus spp. 

c) Wet Temperate forest: it is found in the region receiving a minimum rainfall of 

2000mm. the forests are because over time the original trees have been repaced by fast 

Broad Forest Type As per Champion 
&Seth 

Altitudinal Range 
(m) Important species 

Alpine & Sub-Alpine Forest V/C2, VI/ISC3, 
VI/16/C1,E1 3000 - 5500 

Rhododendron, 
Primula, Saussaurea, 
Saxifraga 

Mixed Coniferous Forest IV/12/C1/3a, 
IV/12/C/3b 2300 - 3350 Abies sp. Tsuga 

dumosa 

Wet Temperate Forest IV/11/IIB/C1, 
IV/11/IIB/C2 1800 - 2750 

Quercus lamellose, 
Quercus sp. 
Castanopsis indica, 
Acer hookeri 

Sub Tropical Pine III/9/DS/1 1000 - 1800 
Pinus Roxburghii, Pinus 
wallichiana and Pinus 
merkusii 

Tropical Wet Evergreen 8/B/C1 Upto 900 

Phoeba paniculata, 
Actinodaphne obovata, 
Alnus nepalansis, 
Phoebe attenuata 

Tropical Broad-leafed 
forest 3C3/Bb, 3C/IS2 Upto 900 - 1900 

Bombax ceiba, 
Lagerstroemia 
parviflora, Terminalia 
berllirica, Sterculia 
villosa. 

Bamboo forest 1B/2S  

Bambusa pallid, 
Schizostachyum 
polymorphum, 
Bambusa tulda, 
Dendrocalamus 
hamiltonii 
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growing varieties such as the eucalyptus. Rhododendrons and a variety of ground flora 

can be found here. 

d) Sub-tropical pine: Pine forests are usually found in the steep dry slopes. The 

trees predominantly found in these areas are the chir, oak, rhododendron and pine. 

e) Tropical wet evergreen: it is characterized by tall, straight evergreen trees that 

have a buttressed trunk or root on three sides like a tripod that helps to keep a tree 

upright during a storm. These trees often rise to a great height before they open out like 

a cauliflower. 

f) Tropical Broad-leaved forest: these wet forests consist mainly of evergreen trees 

with a sprinkling of deciduous here and there. There are oak, alder, chestnut, birch and 

cherry trees. 

g) Bamboo forest: Bamboos grow mostly in pure stands with very less of associated 

species. Normally bamboos appear in areas abandoned after shifting cultivation, where 

they colonise fast. 

 
4.11 Wild Fauna 

Ninety mammal species are reported from the park, including nine species of felids, 

two bear species, fifteen viverrid and mustelid species and seven primate species. 

Four species of mountain ungulates: red goral (Nemorhaedus baileyi), serow 

(Nemorhaedus sumatraensis), takin (Budorcas taxicolor) and musk deer (Moschus 

sp.) occur at higher elevations, while the hog deer (Axis porcinus) is restricted to the 

grassland habitat in the river valleys. The main species targeted by hunting are the 

Indian munjtjac (Muntiacus muntjak), sambar (Cervus unicolori), wild pig (Sus 

scrofa) and gaur (Bos frontalis). These four species are among the important prey of 

the tiger, leopard (Panthera pardus) and the wild dog (Cuon alpines) (Karanth and 

Suquist, 1995), while primates and smaller mammals constitute important prey for 

the clouded leopard (Neofelis nebulosa) (Rabinowitz et al., 1987). 

 Nearly 90 percent of Namdapha remains unexplored. The park continues to record 

new species: even tigers, though extremely rare, could possibly bounce back, given 

the large area. 
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Issues and Challenges  
 

5. REMOTENESS AND IGNORANCE 

One major viewpoint regarding the National Park is that legal protection and 

Namdapha’s steep and near-inaccessible terrain have acted as deterrents for large-

scale destruction. However, according to Datta, 2005, instead that it’s precisely this 

remoteness and perceived ‘inaccessibility’ that has resulted in its slow deterioration. 

Inaccessibility is a relative term. The park area is certainly not so for the tribal 

people (especially the hunters). Namdapha conceals a long running struggle 

between the officials and the local people. The park’s stagnation hence should not be 

misread as peaceful existence. 

A 157 km road (from Miao on the west to Vijaynagar on the east) (M.V. Road) 

(Figure 2) that cuts through the park was built in 1972 and is now only motorable 

for 16 km within the park, that is barely upti Deban (Datta, 2005; Datta et al., 2008). 

The park’s headquarters lie in Miao town around 9 km from Empen, the only entry 

to the park via the Miao – Vijaynagar road (Datta, 2005).  Access to facilities in Miao 

is on foot through the park for Lisus and Nepalis, while other tribes access the park 

when carrying food and supplies to Vijaynagar in winter (Datta et al., 2008). Regular 

patrolling could have checked the illegal activities in at least the relatively accessible 

areas close to Deban. But for the few field staff, the distances and dangers are too 

great (Datta, 2005). 

6. THREATS TO NAMDAPHA NATIONAL PARK 

The existing threats to the National Park can be briefly summarised as follows: 

(i) Human influx – In recent years, human migration caused by population increase has 

posed increasing threats to the biodiversity of forest zones all over the world 

(McCool and Kruger, 2003). Although Namdapha is in a remote corner of the 

country, it could not escape from human interference (Arunachalam, et al., 2003). As 

has been mentioned earlier several ethnic human communities have been living in 

and around the park and are fully dependant on the resources of the national park 

for their day to day life. Besides the side-line settlements mentioned above, there are 
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two unauthorized settlements in the core zone with 43 households and a population 

of 280 (Arunachalam et al., 2004).  

The Chakmas, originally belong to the Chittagong Hill Tracts of Bangladesh, have 

settled down in different parts of the State as refugees (mainly in Changlang and 

Lohit districts) during 1964-65 (SAHRDC, 2001). Prior to the declaration of 

Namdapha as a national park and tiger reserve, the Chakmas were living in 

Haldibari, Zero camp and Farmbase (present buffer zone). After declaration as a 

national park in 1983, they were resettled outside the park boundary in the adjacent 

Anchal reserve forests. However they continue to use the park resources for their 

livelihood. Similarly there are other migrant communities dependent upon the forest 

resources. There are two Lisu (originally belong to Myanmar) settlements in the 

core zone of the park, damaging the virgin forest. About 170 ha of forest land (in the 

core zone) has already been cleared within the last few years for agriculture 

(excluding jhum) and settlement. Further, there is illegal felling of trees and 

collection of non-timber forest products (NTFPs) (Arunachalam et al., 2004).     

(ii) Extraction of forest products – People depend on the park for timber, bamboo, 

roofing materials, medicinal plants and other NTFPs (Adhikari and Arunachalam, 

2003; Sarmah et al., 2003; Sarmah et al., 2004). Happy Valley, Haldibari and M.V. 

road side areas (in the buffer zone) have been identified as extraction zones in the 

park. It is estimated that about 975 tonnes of bamboos and posts, and 45.5 tonnes of 

wild vegetables and medicinal plants are harvested annually in the villages in and 

around the national park. This can be attributed to demographic pressure and easy 

accessibility to the forest as well as to the local market demand. Fuel-wood is the 

major source of energy in these areas, as no alternative energy sources like 

electricity and cooking gas are available. The consumption of firewood is higher 

during winter in comparison to summer for processing of agricultural products for 

their value-addition. Also, more firewood is required for warmth during winter 

season. Illegal felling and trafficking of trees have been noticed several times inside 

the park area although Supreme Court banned such activities in the North-eastern 

states since December 1996 (Arunachalam et al., 2004). Extraction of these forest 

resources in such unsustainable manner, will ultimately affect the overall 

biodiversity of the park, in the long run.  
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(iii) Hunting and poaching – Hunting, illegal fishing and trapping of wild fauna like 

tiger, barking deer, leaf deer, sambhar, wild boar, bear, wildcat and a variety of birds 

by local inhabitants (Lisu, Chakma and Mishmi) for bush meat and hide, is a severe 

concern for the management of Namdapha (Arunachalam et al., 2004). Habitat 

destruction poses further threat to wildlife (Lau and Shi, 2000).Although the Wildlife 

(Protection) Act 1972 was extended to Arunachal Pradesh in May 1973, and 

prohibits picking, poaching and hunting of wild animals and plants, its enforcement 

is not to be of much use in this area (Arunachalam et al., 2004). 

The great Indian hornbill (Buceros bicornis), the State bird of Arunachal Pradesh, has 

played an important role in the traditional lifestyle and dressing habits of many 

tribes in the state. The tribal people use the beak of the bird as a headgear to be 

worn as a traditional knot on the forehead. Thus, the world’s most colourful bird is 

heading towards extinction in the north-eastern states of India. Moreover, there are 

ample game hunters around Namdapha who frequently hunt birds for fun and food. 

The Apatani tribe residing in higher elevations (Ziro) of Arunachal Pradesh now use 

artificial beaks of the hornbill, as reiterated by the WWF-India (World Wide Fund for 

Nature – India) in the state (Arunachalam et al., 2004).  

(iv) Buffer zone – The buffer zone concept of Namdapha nature reserve is somewhat 

different from the IUCN (International Union of Conservation) concept. The buffer 

area (177 sq km) is confined only to the north-west corner of the park. This area had 

human settlements earlier (Haldibari, Farmbase and Zero camp) and was later 

added to the park in 1986. Currently, in the buffer zone (demarcated by forest 

authorities), there is no human settlement, but the resettled communities frequently 

visit the zone for various forest produces. The south-eastern periphery of the park 

was earlier considered as a core area and human interference was supposed to be 

negligible there. However, decadal increase of human population in the fringes of 

this reserve has compelled people to encroach the park area. Further, immigration 

from neighbouring Myanmar is also adding to demographic pressure over the 

natural resources in the park. Consequently this is disturbing the pristine forest 

vegetation and the resident wild fauna in the protected area. Thus, it is evident that 

the buffer-zone concept failed with respect to Namdapha National Park 

(Arunachalam et al., 2004).   
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Vision for Management of Namdapha NP  
 

7. ROLE OF GEOGRAPHIC INFORMATION SYSTEMS AND REMOTE SENSING 

Effective management of protected area and conservation of biodiversity in general 

demands inventory, evaluation, planning and management at scales ranging from 

the local and regional to national, continental and global (Nix et al., 2000). Protected 

area mapping is an important aspect of protected area management. It serves as 

baseline for ecological modelling and future monitoring and assessment (Areendran 

et al., 2010). 

Previously, protected area mangers combined topographical and land ownership 

maps with their knowledge of local climate, species distributions, topography, 

environment law, and land use to define management zones and strategies. Today, 

all this data can be analysed in digital databases to provide for more efficient, 

accurate and informed decision-making. Once PAs were viewed and managed in 

isolation from surrounding landscapes and were often designated as non-

development areas. Exploitative development sectors, such as mining, forestry, 

roads and energy, were viewed as a direct threat to the integrity of PAs. Now, it is 

understood that, unless PAs are planned and managed as an integral part of the 

wider development landscape, their benefits to socio-economic development will 

not be recognised and they will remain under siege (http://www.mekong-

protected-areas.org/mekong/docs/tlp-07.pdf). 

The information needs of PA managers have also changed. Geospatial tools can be a 

critical part of expressing PAs as part of a mosaic of land tenure and uses, where 

conservation and development are mutually reinforcing. The evolution of GIS and 

remote sensing and its application to protected area development and management 

follows a progression from small-scale or limited theme data to regional issues using 

multiple data sources (http://www.mekong-protected-areas.org/mekong/docs/tlp-

07.pdf; WII, 2008). These technologies provide vital geo-information support in 

terms of relevant, reliable and timely information needed for conservation planning. 

It has revolutionised the process of data gathering and map making and their 

application in habitat inventory, evaluation and wildlife census (WII, 2008). 
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Maps are frequently used by environmental managers to display information, such 

as the following: 

 Boundaries of PAs; 

 Infrastructure such as roads, facilities and villages; 

 Topography such as elevation, contours and rivers; 

 Proposed development sites; and  

Using a map allows the spatial relationships between these various themes to be 

understood. Maps allow people to quickly perceive areas of conflict, such as whether 

a proposed development site is within a PA (http://www.mekong-protected-

areas.org/mekong/docs/tlp-07.pdf). 

Global concern about the declining quality of many PAs has led to efforts to 

determine more effective methods of developing and managing them. Planning 

needs to be integrated with expert knowledge of environmental managers and 

outcomes of previous management strategies (Pressey et al., 2002). Developing a 

database allows information over different time periods to be stored, analysed, and 

referenced. Integration of data allows PAs to be understood as evolving natural 

systems, and can lead to improved PA selection and adaptive management. To gain a 

regional and spatial perspective, however, the data from databases need to be 

integrated into a GIS for decision making analysis (http://www.mekong-protected-

areas.org/mekong/docs/tlp-07.pdf). 

7.1 Remote Sensing 

Remote sensing is the science and art of obtaining information about an object, area, 

or phenomenon through the analysis of data acquired by a device that is not in contact 

with the object, area, or phenomenon under investigation (Lillesand et al., 2007). The 

“device” here refers to electromagnetic energy sensors that are currently being 

operated from airborne (aerial photography) and spaceborne (remote sensing 

satellites) platforms to assist in inventorying, mapping and monitoring resources of 

earth (Lillesand et al., 2007; http://www.mekong-protected-

areas.org/mekong/docs/tlp-07.pdf). Passive remote sensors, such as satellites, 
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operate much like cameras; the sensor receives and records spectral data that is 

reflected from the earth’s surface. Active remote sensors, such as radar, send out 

signals to the earth’s surface, record the waves that are reflected back and store 

them as a digital signature (http://www.mekong-protected-

areas.org/mekong/docs/tlp-07.pdf). 

Remote sensing has the ability to collect high-resolution regional data and to be 

able to digitally change satellite images. Remote sensing can be a cost-effective 

method of acquiring data at regional scales, and it provides information about 

regions that area physically inaccessible. Relationships between large regions can 

be viewed, analysed, and used as a permanent record of environmental conditions 

(Terfai and Schrimpf, 2000). 

 Recent advances in Indian Remote sensing (IRS) satellite system has enabled 

effective and timely monitoring of the country’s natural resources. IRS satellite 

system was commissioned with the launch of IRS-1A in 1988. Presently, with ten 

(10) satellites in operation, IRS is the largest civilian remote sensing satellite 

constellation in the world providing imageries in a varying spatial resolutions, 

spectral bands and swaths. The data is used for several applications covering 

agriculture, water resources, urban development, mineral prospecting, 

environment, forestry, ocean resources and disaster management 

(http://www.isro.org/satellites/earthobservationsatellites.aspx).  

Remote sensing can vastly improve the development and management of PAs: 

 it allows large regions to be viewed, providing a visual data source of 

connectivity between environmental features; and 

 by processing satellite data applying algorithms, it allows features on the 

image, such as soil types, vegetation types, or roads and rivers to be enhanced 

and used as the basis for ground mapping. 

Remote sensing data can be used to study areas of human habitation – both past and 

present – and its relationship to PA management.  
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7.2 Geographic Information System 

Geographic Information System (GIS) refers to a system that includes tools that allow 

for the processing of spatial data into information, generally information tied explicitly 

to, and used to make decisions about some portion of the earth (DeMers, 2000). 

Simply put GIS combine layers of information about a place to give better 

understanding of the location. GIS can deal with virtually any type of information 

about features that can be referenced by geographic location. These systems are 

capable of handling of both locational and attribute data about such features. Thus 

the importance of GIS lies in the database management system that is designed to 

store and manipulate these attributes data (Lillesand et al., 2007).  

GIS is able to spatially interrelate multiple types of information stemming from a 

range of sources (referred to as overlay analysis), and portray information over 

different regions and scales (DeMers, 2000). 

GIS allows protected area mangers to digitally update data, integrate various data 

sources according to individual needs, and dynamically produce customised 

information products, such as maps and graphs. As environmental managers begin 

to deal with PAs as networks rather than islands, decision support systems (DSS) are 

developing to allow multiple themes or criteria to be considered in regional 

planning. Through the integration of thematic data, ecosystems can be assessed over 

small and large-scale regions in DSS, while incorporating expert knowledge for 

decision making. DSS will take GIS representations of the objectives, constraints and 

factors, and analyse these in an iterative process to produce a best outcome GIS map 

to meet the objectives. 

The increasing view of PAs as networks and the need to analyse the relationship 

between PAs and surrounding development has given rise to the development of 

Decision Support Systems. DSS allows multiple data sources to be combined and 

viewed at various scales. It also provides decision-making tools (derived from expert 

opinion) for multiple criteria analysis to meet conservation objectives 

(http://www.mekong-protected-areas.org/mekong/docs/tlp-07.pdf). 
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8. APPROACH 

The main goal for management and conservation of Namdapha NP is to maintain the 

scenic, ecological and biological characteristics of the ecosystem. 

The present management plan is an effort to apply the techniques of GIS and remote 

sensing to develop an effective Management Plan for Namdapha National Park. Use 

of geospatial tools would allow continuous monitoring and timely updation of 

different components of the Management Plan.  

Following analysis was carried out as a part of the process to develop a detailed 

plan. These are: 

i) To identify key species, important habitat areas which will assist in 

developing specific conservation action plans for biodiversity conservation. 

ii) To identify potential sites for location of watch towers and construction of 

water holes. 

9.  COMPONENTS OF MANAGEMENT PLAN 

To prepare a detailed biodiversity conservation plan, information on administrative 

aspects, ecology, human activities including intrusions and land use patterns are 

essential. These would require compilation of available information and new studies 

which will help in formulation of the plan. 

9.1 Identification of important habitat types 

Using habitat suitability mapping potential suitable habitats for tigers have been 

identified within Namdapha National Park. This will help in prioritising areas for 

tiger conservation. The potential suitable habitats need better protection and 

conservation efforts so as to sustain viable tiger populations. 

The suitability map was classified into five levels of suitability. For deriving the 

suitability map five parameters were used namely, vegetation type, vegetation 

density, elevation, slope and distance from anthropogenic disturbances. 

Thematic layers depicting each of the three factors were also generated. The set of 

input layers were run on ArcMap 9.3 using weighted sum spatial analyst. Input set of 
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factors in the raster format were run using weighted sum approach. As such, the 

vector layers converted into raster format. 

 

 
Figure 19: Map showing potential suitable tiger habitats in Namdapha National Park 
 

Higher the value greater is the suitability with respect to tiger habitats. Protection 

and restoration of these potential habitats shall go a long way in conserving the 

large mammal population. Similar suitability maps can be developed for other 

threatened species inhabiting the park area. 

Table 7: Area under different habitat suitability categories 
 

 

 

 

 

Habitat Suitability Classes Area (sq km) 

35 – 48 201.64 

49 – 59 613.15 

60 – 68 277.46 

69 – 78 426.73 

79 - 96 394.20 

Potential habitats 
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9.2 Identification suitable sites for watch towers and water holes 

Using habitat suitability map and relief distribution maps, sites suited for location of 

watch towers and water holes.  

Watch towers are usually located at higher points within the protected areas so that 

a larger area can be kept under observation at any point of time. Using GIS we can 

find sites where watch towers should actually be located within the park area for 

better vigilance. 

The rivers flowing through the park area are seasonal with limited water flow 

during dry season. Hence, to cater to the needs of the inhabiting wildlife throughout 

the year water holes or water reservoir needs to be constructed within the park 

area. 

 
Figure 20: Map showing potential sites for location of watch towers in Park 
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Figure 21: Map showing potential sites for location of water holes in Namdapha 
National Park 

Satellite data in association with geographical information system (GIS) provide cost 

and time effective tool for mapping and formulation of conservation and 

management plans. 

Over the past few years, the sustainable management of protected areas has gained 

more and more recognition within the relevant government sectors, yet due to the 

economic development pressure and high population growth, it is a challenge to 

turn policies into action. For a continuous and proper management, decision makers 

and policy makers need to be provided with useful and understandable information 

on all relevant factors. 

Using GIS and remote sensing it will be possible to map, analyze data and attain 

information at any scale according to the management and conservation 

requirements. 
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Concluding Notes 
 

Conservation of biological diversity through protected area networking in the less 

explored Eastern Himalayan zone is distant dream due to several constraints, viz. 

inadequate data on biodiversity potential, village – to – village and community – to – 

community variations in dialects and culture, site inaccessibility, natural disasters, 

ineffective legal enforcement mechanisms, and lack of adequate infrastructural 

facilities and of well trained, well equipped and motivated personnel. The age old 

practice of shifting agriculture has been one of the factors affecting the virgin forest 

cover in the region. Moreover, people are forest dependent and any external 

intervention or monitoring of biodiversity or natural resources without people’s 

participation will not be successful, even if it is well intended. In order to effectively 

manage biodiversity, the communities should be consulted through a functional 

participatory mode of community mobilization. 

Nevertheless for conservation purposes, PAs needs meticulous monitoring that is 

rational and at the same time useful for management, rather than what is ideally 

required for in-depth studies of how community structure and species richness are 

affected by anthropogenic stress and changing environmental conditions 

There is an urgent need for environmental education and awareness regarding 

biodiversity conservation amongst the local communities. Overall, the land use 

development schemes in and around the PAs should be oriented towards (a) 

environmental education to local people, (b) managing abandoned shifting 

agriculture lands or providing suitable alternatives to shifting cultivation through 

community consultation and (c) strengthening linkage between people’s institution 

and other government agencies for sustainable development (Arunachalam et al., 

2004). 

The project has been able to meet its intended objectives. Spatial database for all 

four PAs have been created, which would be very valuable in both management and 

monitoring of resources and especially in revising and updating the management 

plans. The availability of spatial information at the Forest Range level is an 
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important contribution of the project which would help in improving the efficacy of 

protected area management.  

As part of the project activities the spatial database so developed would be provided 

to the forest officials in the respective PAs and it would be imperative upon the PA 

management to use as well as update the database periodically. The process of 

converting the outputs of the project into scientific research articles is also being 

done. These research papers as and when published would serve as a valuable 

reference material for the scientific community and park mangers interested in the 

application of remote sensing and GIS in protected area management and wildlife 

conservation. 

The capacity building of the involved researchers to conduct ecological surveys and 

to build spatial databases using satellite data has also been a major achievement of 

this project. 

The project has demonstrated the utility of LISS III satellite images in land use/land 

cover and infrastructure mapping of inaccessible, rugged terrain.  

10. MANAGEMENT IMPLICATIONS 

From the present study it can be said that the four Protected Areas taken into 

consideration are ecologically very important owing to the wildlife inhabiting these 

areas. The following are the major management implications: 

(i) Moderate spatial resolution and multispectral nature of IRS P6 LISS III satellite data 

is very useful in forest types and density mapping. 

(ii) The time for the satellite data acquisition for vegetation mapping should be carefully 

chosen so as to capture maximum variations amongst forest types. November, 

December and January months are the best time for satellite data acquisition since 

vegetation is in the peak of its biomass and cloud free data can also be obtained. 

(iii) Land use/land cover mapping exercise should be repeated at every five year 

interval to monitor changes in landscape 
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(iv) Data on forest inventory should be collected at five year interval to monitor 

changes in floristic. 

(v) Proper records should be maintained with respect to wildlife population in the PAs 

and should be used for subsequent monitoring of their populations. 

(vi) The maps generated in this study could be employed in monitoring and 

management of the PAs and key wildlife habitats. 

(vii) Presence of human habitations tends to lower habitat suitability for key species 

and therefore appropriate village relocation programmes should be planned and 

implemented. 

(viii) Ecological separation amongst wild population is mediated by canopy densities 

which has implications for habitat management. 

(ix) Controlled burning has positive influence on wild population abundance and 

distribution, hence need to be practiced but with due caution. 

(x) Intensive training of all frontline staff with regard to use of GPS and recording of 

information on to datasheet is highly desirable to ensure more rigorous and 

scientific approach to the population estimation exercise. 

The neglect of ecological knowledge is often a limiting factor in the application of 

statistical modelling in ecology and conservation planning and therefore an 

amalgamation of ecological theory and modern statistical modelling is needed. This 

study has a direct application to the conservation of wildlife implicitly. The present 

study will also serve as a primary input for planning management interventions for 

sustaining the phyto-diversity of the diverse forest cover present in the area of 

study. In order to achieve the more dynamic and specific species distribution 

models, modellers, bio-geographers, community ecologists, population biologists 

and eco-physiologists need to work synergistically. It is expected that the results of 

this research will be linked with the results of other biodiversity research both 

globally and locally and will be used to improve conservation and management 

plans in near future. 
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Annexure – 1:  
 

Government of Arunachal Pradesh Notifications: 

  

 

Figure: Government Notification declaring Namdapha Reserve Forest as Namdapha Wildlife 
Sanctuary. 
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Figure: Government of Arunachal Pradesh Notification stating formation of Namdapha National 
Park. 
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Figure: Government of Arunachal Pradesh Notification stating constitution of the Steering 
Committee for ensuring conservation of tigers in Namdapha Tiger Reserve. 
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Figure: Government of Arunachal Pradesh Draft proposal for notification of Buffer Zone around 
Namdapha National Tiger Reserve. 
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Figure: Government of Arunachal Pradesh notification on constitution of the Executive 
Committee of the Tiger Conservation Foundation of Namdapha Tiger Reserve. 
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Figure: Government of Arunachal Pradesh notification on constitution of State level Committee 
for identification of critical wildlife habitat in Protected areas in the State of Arunachal 
Pradesh. 
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Figure: Government of Arunachal Pradesh notification on constitution of Expert Committee for 
identification/delineation of core or critical tiger habitat as well as  
identification/delineation of buffer or peripheral area in tiger reserve. 
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Annexure – 2:  
 

Propose Security Plan for Namdpha National Park: 

(Source: Government of Arunachal Pradesh, Department of Environment and Forests 
Report) 

Vision:   

The over all vision for the management of the Tiger reserve is to establish conservation 

unit from bio-diversity point of view which would be able to maintain ecological process 

and sustain life support system for future generations in addition to the following goals 

of the National Tiger Conservation Authority: 

i) To prevent the extinction of Wild Tiger. 

ii) To maintain and perpetuate viable free ranging tiger populations, 

iii) To maintain representative viable free ranging populations so as to conserve unique 

genetic, behavioural and ecological adaptations of the tiger, 

iv) To restore tiger populations in the remnants of their historical range. 

v) To maintain sufficient prey population by maintaining or improving/ creating 

suitable habitat. 

           

 Management Goals: 

 The management goals of the Tiger Reserve is to protect and Conserve the unique 

Biological diversity of the Namdapha Tiger reserve, for the values listed in para 1.3. The 

management initiative aims to protect not only the flagship species i.e. Tiger but all the 

biological elements, which are the integral part of the Namdapha ecosystem. In this 

landscape each and every element is essential and integral because missing of a single 

link will break the chain. The management objectives are summarized as follow: 

i) In situ conservation of the unique biodiversity 

ii) To sustain a viable population of Tiger, the flagship species. 

iii) To act as source population for the sink population of the surrounding forest areas. 
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iv) To establish nature laboratory for research and study purposes for the future 

generations. 

v) To preserve the Northern most rain Forest of the World which would also act as 

carbon sink and Oxygen producer for the future in view of reason that the forest areas  

in surrounding  of the NNP are disappearing at fast pace due to heavy deforestation 

for commercial purposes. 

               

Management Objectives:  

i) To ensure total protection to Namdapha against all types of biotic influences. 

ii) To ensure maintenance of minimum viable population of Tiger in the protected area 

for scientific, economic, aesthetic, cultural and ecological values. 

iii) To conserve Namdapha National Park having immense diversity and biological 

importance for all times as a national heritage for the benefit of education and 

knowledge of the people. 

iv) To ensure scientific management of the park on the basis of continued in-situ and 

ex-situ research activities. 

v) To develop suitable package on eco-development for livelihood and  to educate 

inculcate the concept of eco-conservation among people  of  fringe  area to avoid 

destruction of forests. 

vi) To develop healthy eco-tourism within the buffer area. 

vii) To promote awareness among the people living around the tiger reserve about legal 

provision related to violation of preservation and conservation of wildlife activities and 

also their responsibilities in the society.  

viii) To ensure appropriate sense of understanding about ecosystem among people living 

around the tiger reserve and also different issues related with tiger conservation. 

ix) To develop the feeling of  responsibility and  sense of belonging  among people living 

around the tiger reserves as well as people working for  the tiger reserves in  protection 

process so that their role becomes complementary to the actions of forest department 

in the tiger conservation programme.   
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x) To ensure holistic participation of the community living around tiger reserve in the 

tiger conservation process by imparting the sense that they are actually beneficiary of 

the process of protection of area and tiger conservation.  

xi) Increasing ungulate population by creating suitable habitat in all the available areas 

by planting local fodder species. 

xii) To empower the people living in and around the tiger reserves with the knowledge 

and techniques enabling  their participation in achieving the objectives of the tiger 

reserves in tiger conservation and protection. 

 Problems in Achieving Objectives. 

Following problems are assessed for aptful handling in conservation of area  

i) Inadequate infrastructural development. 

ii) Inadequate strength of willing and knowledgeable staff. The staffs posted in the tiger 

reserve are quite aged and unable to work in this harsh terrain. Moreover, the staffs of 

different areas posted in the tiger reserve are not inclined to join project tiger for the 

lack of basic and essential amenities. 

iii) Traditional and long standing dependency of the people residing the fringe for their 

day to day livelihood. 

iv) Customary and traditional belief of hunting by the local people. 

v) Toughness and inaccessibility of the major portion of the park area for the effective 

management. 

vi) Lenient attitude of Administration and Judiciary towards the encroachers/ 

offenders. A large number of offence reports pending in the court reveal the story.  

Moreover, offenders are sheltered by political lobby. 

vii) Forest Department and its activities are not falling under priority agenda of 

Government. 

 Strength-Weakness-Opportunities-Threat (SWOT) analysis: 

 Strength - 

i) The NTR is guarded by the natural barriers in the Southern and Northern boundary. 

ii) The location of the PA is far away from dense human habitation. 
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iii) Northern most Rain Forest in the Globe and chances of fire Hazards are very less in 

comparison to other Tiger reserves. 

iv) Over all availability of water more or less throughout the year for   the wild animals. 

  Weakness -   

i) Difficult and rugged terrain due to which protection and   patrolling is difficult. 

Moreover, there are inadequate motorable/ patrolling   bridle paths for the purpose. 

ii) Poor visibility hampers the sighting of animals’ leads to problem 

iii) of actual population estimation 

iv) Construction of motorable roads and patrolling bridle path is                               not 

only costly but extremely difficult also. 

v) Though precipitation and drainage system is sufficient but due to steep slopes and 

soil of the Rain Forest having very less water holding capacity, water is not available to 

animals through out the year. 

vi) Due to immature soil formation in eastern Himalayas and reason of  steep slopes, the 

area is land slide prone which hampers the mobility of the staffs on duty. 

vii) Less staff strength and lack of infrastructural facility and basic amenities 

viii) Inadequate enforcement 

ix) Non availability of network and W.T. signals for communication 

x) Porous international border without regular guard 

Opportunities: 

i) Anthropogenic interference is very less in comparison to other PAs in India  

ii) There is great scope for Research works in NTR. The Namdapha National Park 

provides ample scope for the scientist to study in different discipline right from 

geologists for study on  the variety of rocks and other geological formations, chemists 

for study of the water of Bulbulia lake  which has immense value to the local tribes as 

they believe that sprinkling of water of this lake control  disease, Botanists may  study 

the varieties of plant species including lower plants and , Zoologists and Wild lifers can  

study the different groups of animals. 
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Threats:     

i) Encroachment by the Lishu people is the major threat for the Tiger reserve as; there 

is no political will to solve the problem. These people are skilled hunters and nomadic 

type, moreover, they are migrating to Indi in large number.. 

ii) The Timber operation in the fringe areas of the PA is also a major threat. It also 

causes the disturbances to animal as experienced in case of Gaur and Buffaloes 

inhabiting in  the western part of the reserve have migrated to the Southern part in the 

vicinity of the lakes. 

iii) Traditional and long standing dependency of the people residing the fringe for 

firewood, NTFP like bamboo, resins, agar and canes. 

iv) Customary and traditional belief on hunting by the local people 

v) Movement of outfit to cross over international boundary through tough and 

inaccessible terrain. 

vi) Lenient attitude of Judiciary towards the encroachers/ offenders, and support of 

politicians to offenders. 

vii) Construction of Border Road in future through the reserve may lead to fresh 

encroachment. 

viii) Less priority for the forest department in administration.  

 

Security Plan: 

 Protection of the wildlife resource from illegal activities is a significant exercise for 

management. Presently there are few patrol camps but neither there is communication 

network of road nor required number of elephants available.  Some ordinary thatch roof 

bamboo wall huts constructed at Firmbase, Hornbill, Haldibari, 38th Mile and some 

other places are not only  insufficient for the staff but also have already outlived their 

life, hence need new construction.  Further, the terrain is so difficult which always recall 

the incident of 1982 when 3 foresters were rescued by Indian Air Force Helicopters.  

Therefore, appropriate mode of transport and other strategy required for effective 
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protection of the Park in the management plan. In the general scheme to improve upon 

the protection standard, it is important to have sound territorial charges, to control all 

prominent foot-tracks and road entries from outside area and to organize intensive 

patrol on foot as well as on elephant squad to prevent unlawful movement of 

miscreants. Appropriate security plan need to be prepared followed by implementation 

in letter and spirit. The word of Army that “Sweat hard in peace so that bleeding in war 

is less” would be appropriate to remember.  

 6.1 The Tiger Cell. 
Apart from the normal duties the Assistant Field Director posted at NTR should acts as 

the leader of the Tiger Cell, Field Director as well as AFD, he should liaise with the 

informers, NGOs, other department and the villagers and do the needful for the 

protection and arrange time to time patrolling in the NTR. 

 6.2 The Strike Force. 
The In-charge of the Tiger Cell should draw some of the selected staffs from different 

Ranges and form a strike force. In addition, local boys engaged as the Protection squad  

in different Ranges should be attached with him and  work as strike force who should be  

stationed at Deban ,40th Mile, Gandhigram and Nampong area from where  fast 

movement need to be made by vehicle or elephant  or on foot to different areas in case 

of emergency. 

 6.3 Strategy for Protection and Communication 
The broad strategies for the protection of NTR will be   

a) Creation of protection beats as mentioned in para 4.3.of the TCPlan as 

Namdapha WL Range   

Ranijheel Beat   with Protection Beats (Proposed) -4 nos 

Embyong Beat           4 Nos 

Tushar valley Beat   3 Nos 

Miao WL Range  

M’Pen Beat      with Protection Beat (Proposed) -3 Nos 

Deban Beat     -do-   - 3 Nos 

Happy Valley   -do-                                                              2 Nos 
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Gandhigram WL Range   

Kamala Valley Beat with Protection Beats (Proposed) - 4 Nos 

Gandhigram Beat      -do-                                                     - 2 Nos 

 

b) Creation of another Range office at Nampong to look after the problems arising 

in the South-west boundary of the PA neglected for a long time. 

c) Deployment of strike forces at Nampong, Gandhigram, and 40th mile, Deban / 

Lamacamp. 

d) All the Stations/Range head quarters are to be connected with double frequency 

wireless networks along with generator for charging the batteries. 

e) It is the urgent need to develop jeep able roads upto Range Headquarters, 

especially Gandhigram Range HQ & independent vehicle with two way communication 

facility. 

f) Construction of more patrolling bridle paths to cover all the areas and water 

bodies to check illegalities & each water bodies having salt lick should have watch tower 

for monitoring. 

     6.4 Operation monsoon 

 Operation Monsoon need to be carried out as per advisory of NTCA by making 

arrangement of appropriate  boat, deployment of elephant for   crossing flooded river by 

patrolling squad & staff equipped with all essential equipment for safety to face the 

criminals & poachers. 

 6.5  Fire Protection 
As such in rain forest no serious problems of fire hazards occur but some times Lishu 

hunters deliberately put fire in the grasslands for luring the deer and other herbivores 

so, proper protection will be required to solve the fire problems. Frequent patrolling to 

the grassland during dry seasons from November to March with special Fire Protection 

Squads would be required for fire protection in the vulnerable areas.  

Constructions of some Watch Towers at 6 No in strategic locations viz. 

1.) Camera Point, (2) 52 Mile, (3) 65 mille,(4)Tollung Hka, (5) Embyong , (6) 

Zero Point would be helpful for active  protection 
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The assessment of threat for security plan: 

Among the threats to Namdapha Tiger Reserve are mainly Poaching, Encroachment, 

Flood, & Insurgency and occasional illicit timber, fuel wood and minor forest produce 

collection.  

In addition, many such areas attract large number of visitors who camp inside the forest 

or in its vicinity. Safety of such visitors, which may include VIPs is an added 

responsibility of the PA Manager. 

The basic strategy to ensure security should be planned in following steps: 

Evaluation of gravity of threat and vulnerable area especially in south of MV road e.g. 

Kodboi area, 65miles, porous International boundary with Myanmar and strengthening 

near to 77miles where incidents of poaching are more likely as per report in Lishu area 

and adjacent to upper part opposite to Khatan village on west boundary. Patrolling to be 

done intensely along Chakma village between M’Pen and Gibbons’ Land. All suspects of 

crime bureau need to be enquired. Though generally licensed fire arms holders are 

suspected but Chakmas have been found to possess country made gun and Lishus keep 

poisonous arrow with their traditional bow, hence, vigil need to be maintained. Good 

liaison with Police, Assam Rifles and SSB will help. Human –wildlife conflicts cases are 

very rare except some leopard attacked which need to be handled expeditiously, 

however, patrolling on lake/ water bodies/saltlicks should be increased during winter 

and full moon. 

Each of the above need to be plotted on a Map of the TR, preferably on a scale of 

1:50,000. 

Security Map: 

The vulnerability of various regions in a around the TR may be depicted on the Map and 

identified as 
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High Risk Areas where Lishus move along Myanmar boundary and perceived to be 

under severe threat round the year and can be coded in Red colour and called the Red 

zone, and Seasonally High Risk Areas can be perceived under high threat during specific 

times of the year. Under this category area falls where animals take shelter during a 

flood or which have a local tradition of organized hunts during a particular season and 

these should be coloured in Orange and called the Code Orange Zone, whereas Moderate 

Risk Areas can be  perceived to be under moderate threat round the year and coloured 

in Light Brown and called the Code Brown Zone. 

 Low Risk Areas are perceived to be under low threat and should be coloured in Light 

Blue and called and Code Blue Zone, staff approach easily on main road. The threat 

perception is variable and will keep changing, depending on the situation on the ground.  

Preparation involves Resource Mapping of Human and Physical Resources  available 

with the TR Manager and other supporting agencies such as Police Station/Assam Rifles 

etc.  

Management should contain contact details of hospitals/doctors and key life saving 

equipment, ambulance next to the Park and drugs commonly available with them 

especially anti venom which could mean the difference between life and death for a field 

staff bitten by a poisonous snake. 

During vulnerable season important officials of the district including those of the 

District Magistrate/ Deputy Commissioner, Superintendent of Police to the Sub-

Divisional Magistrate, Tehsildar/Talukdar ,Thana Incharge should be appraised the 

gravity and help of senior forest officials of the region including Range 

Officers(Diyun/Namphai), & DFOs of neighboring Forest Divisions (Jairampur/Kamlang 

Sanctuary) be requested.  

Department in possession of heavy duty cranes and earth moving(PWD/RWD) should 

be listed during emergencies (Monsoon) equipment for use in rescue of vehicles or for 

urgent repairs of washed away roads etc. 

Patrolling Camps and other Safety Installations such as barriers & watch towers need to 

be equipped well with wireless and repeater stations etc.   

All resources such as 4 wheel vehicles, motor cycles, trucks, boats, elephants etc. 

available with the TR should be ready during flood season as well as winter. 

 Prevention & Detection 
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Deployment of Resources would be based on an evaluation of the threat Perception of 

various parts of the TR and the resource available therein, a fresh look has to be taken at 

the deployment of resources at the disposal of the TR Manager. Patrolling squad/ 

security forces containing ex-army officials should be channelized during season as 

additional support. 

Deployment of Strike Force and Teams: 

Tiger Reserve must develop Special Strike Forces( A company having 3 platoons of 30 

personnel under 3 Ranges) station at different locations from where it may be able to 

reach within a reasonable amount of time to take charge of any crisis. A Strike Force in 

Namdapha needs to be created based on guidelines of GOI comprising 112 personnel 

including ex-army officials, experienced local youths engaged in hunting earlier so as to 

meet up the deficiency of staff strength for protection of large areas. Personnel of strike 

force and patrol squad should either be deputed  near periphery in the Code Red Zone, 

near 77th mile and 40th mile area 

Strike Teams should carry out regular mock drills to test their level of preparedness and 

their response time. Their visibility will also send out a strong psychological message to 

any intended poachers etc. 

Planning a Patrol: 

Based on the availability of field staff and the Special Tiger Protection Force (STPF), 

planning for foot as well as elephant patrolling can be carried out in Namdapha where 

the element of surprise could be very important in the patrol plans. 

Foot Patrols in regular manner with clear objectives are the best and most effective way 

of establishing command over an area, with the designated Patrol Leader before the 

beginning of the patrol. Each Range must have patrolling Plan which should aim to 

cover the entire area of the Range at least once every fortnight and care should be taken 

to ensure that patrols should not fall into the routine of covering only the most 

convenient routes and that they should not follow a predetermined pattern or route. 

A Patrol Party comprising at least 4 persons with a minimum of two firearms, GPS and 

wireless sets should generally be a mix of short (1-2 days) and long term patrols(upto 

6-7 days).  
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The use of Deep Search Metal Detectors (DSMDS)should be encouraged in areas where 

metal leg traps and snares are known to be used for poaching. Elephants in PAs should 

be used especially during monsoons.  

Senior officials should also join foot patrols and other patrols periodically which will 

give them a first hand experience of the area under their charge, as also to give a high 

degree of motivation to their first line of defence. 

Patrols must actively look for signs of unusual human presence by moving slowly and 

silently in the forests, without advertising signs of their presence by smoking cigarettes 

or biris or walking on a hill crest with their silhouettes against the sky. They must check 

for human signs around waterholes or other water bodies, salt licks, forest trails, 

deserted camp sites etc. The party should be equipped with pH or Litmus paper to check 

for poisoning of water bodies by urea. They should also look for machans on trees and 

ground hides near waterholes. If found the area near machans/hides should be 

searched for empty cartridge or if any such trail or sign is seen, they must carefully trace 

and follow the same and try to surprise the infiltrators at their camp. Surprise and swift 

action is the key in dealing with such situations. If it is assessed that the number of 

persons and their firepower is of an order that cannot be handled independently by the 

patrolling party, additional help should be summoned using the wireless, all the time 

keeping an eye of the offenders. 

Full moon nights are generally known to be favoured by poachers. On and around such 

dates, special vigil must be mounted, especially around water holes and other water 

bodies. The units manning protection huts on elevated places must immediately report 

even the slightest flicker of light or any unusual tiger call at night. 

Patrolling should be intensive during full moon bracket (5 days before and after full 

moon. During this time, the patrolling party should look for signs of the animal track 

being closed or narrowed down using twigs and branches or distractions in the form of 

cloth/flags if there are series of twin pits(one of 20+ cm diameter and another less than 

10 cm diameter but 2-3 feet deep) on bridle paths indicating spring traps being set up 

and removed. Patrolling party should also keep a close watch on kills made by tigers. 
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Field staff regularly patrolling the forest area should be aware of the presence and 

movement patterns of major species such as Tigers, Leopards and Elephants in such 

areas and in case of any inconsistencies, alertness is need of time. 

Water bodies should be examined for signs of poisoning or of attempts of snaring or 

trapping around it. Sometimes, fishes are killed using chemical additives. This can be 

detected by telltale signs of small fish floating dead on the surface. Signs of poison such 

as sulphur and other chemicals ground on rocks near the water are also a pointer to 

such criminal activity. 

The flight distance of animals and birds and their general demeanor in human presence 

is also an indicator of disturbance. In areas where hunting is common, animals are 

generally wary and keep a larger distance between them and humans. This is also true 

for areas which have a more frequent human visitation and such these need to be 

factored in also. Thus, animals in the relatively undisturbed “Core Zone” of a Protected 

Area generally have a larger flight distance than those in the “Tourism Zone”. An entire 

Forest Range must be comprehensively covered once a month by such patrols. 

 Where ex-gratia schemes are in place, speedy disbursement of such money is the first 

step towards preventing retaliatory killings. When a tiger or leopard is located at such a 

kill, it should not be disturbed but allow to feed on it as otherwise it will only go away to 

make another kill, Driving away the animal from such a kill only leads to another 

conflict situation at some other point in time and space. 

Certain areas are prone to a particular modus operandi for poaching like snares, traps, 

use of hunting dogs, poisoning of kills and water holes, shooting etc. Based on the 

crime/poaching history. Patrolling parties should be aware of such local variations in 

poaching techniques and especially look out for these during patrols. 

Intelligence Gathering and Coordination. 

To gather proper and fruitful information required for protection and management of 

the PA, it would be appropriate to maintain paid informers like other agencies like SIB, 

SB, etc, in addition to have close coordination with police, paramilitary forces like  

Assam rifle updates of information about history sheeter involved in poaching need to 

be done for close monitory. Meeting with S.P Police & Judiciary Officers need to be done 
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at regular internal to get the trend of crime & other information and follow up the 

pending cases. 

a) Intelligence networking  

Intelligence networking is a very importance pre-requisite for prevention of crime, as 

well as for follows up after the crime has taken place. Intelligence deals with all things, 

which should be known in advance for taking actions in the direction of crime 

prevention. In this process after gathering the information, it needs to be evaluated, 

analysed and used in the decision making. Advance information is key to success for 

prevention of crime and this emanates from intelligence. 

      The key to successful intelligence gathering is by trying to understand CONTACTS 

and SOURCES. 

Contacts are those persons who pass on superficial information which comes casually if 

one is careful enough to extrapolate and interpolate. The contacts could be press/media 

persons, ironsmiths, junk dealers, lawyers, doctors, waiters, tea stall owners, village 

grocers, taxi/auto rickshaw driver, bus conductors, street vendors etc. Making contacts 

is easier than making sources. Contacts can be  paid on the basis of the information 

supplied. 

Source is a special kind of contact who possess the inside information on what is going 

on and these can be permanent, temporary or casual the best source is the one who is 

either inside or about to be engaged in the unlawful activities. Though difficult to 

cultivate but such sources give accurate information about the crime. 

The source could be a member of the  gang itself or could belong to the criminal classes 

or the underworld. These sources could be members who live or operate in the fringe of 

the underworld. Permanent long standing informers/ sources are paid regularly usually 

given a permanent code/ number for identification. Apart from general information he 

should provide specific information, about a crime, on demand. He should be helped 

during period of hi illness/ hardship as long as he is faithful. There should be periodic 

review of the utility of such permanent sources/ informers. Temporary sources are 

those who have proved their worth a casual source and are willing to cooperate in the 

future. They should also be paid on regular basis. After few years of testing they could 



“To develop a Protected Area Management Information System in Arunachal Pradesh using Remote sensing and GIS Technology” 
 
 

 
68 

be converted in to permanent source. Casual sources are most prolific and serve as the 

recruiting ground for the permanent and temporary sources. Secrecy on the identity of 

the sources should be maintained and his physical safety should be ensured. He should 

also be warned of the dangerous consequences for betrayal. 

b) Communication With Sources 

Establishment of an appropriate communication system with informers is extremely 

important. Direct contact with sources is the thumb rule. When a direct contact is not 

possible, telephonic or communication through letters may be resorted. In case of the 

telephone the source should always talk to the officer directly. 

On direct contact, emphasis should be on secrecy and anonymity. The source could be 

allowed to meet the FD or AFD at his residence under cover of darkness or at a lonely 

place. Payment to a source should be done directly. 

A system should be evolved to meet the source in emergency situations. 

.A separate file for each source should be maintained for the periodic review.  

Handing over and taking over of sources should be systematized. Otherwise they will 

dry up. Proper introduction of the source to the new officer should take place. 

c) Running an Informer Network: 

Careful selection need to be done for posting of personnel in the sensitive areas of the 

PA as these are the persons on whom the mantle of security of the Tiger Reserve vests. 

They will also inspire confidence in people who want to provide information. 

The motivation of persons providing intelligence information could be varied and needs 

to be treated accordingly. Usually, such persons respond best to contact with one 

person. This sometimes becomes a challenge in Govt. systems where length of an 

individual’s tenure at a station may be limited. Sometimes the person providing the 

information chooses to remain anonymous and establishes contact on his own choice 

randomly. On several occasions such anonymous tip offs can be extremely valuable. 

Also, persons with a past history of indulging in poaching can also be motivated to turn 

informers. 
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Following action for good information would be helpful 

Publishing of the address/Telephone no of contact number on which such important 

information can be provided.  

All information need to be screened and acted upon without delay. 

Identity of the informer must be concealed if so desired by him 

Resources MUST be available readily to buy the information/provide reward whenever 

required. 

A covert watch should b e kept on the activities of known poachers and their key 

accomplices. If found missing from their normal place of residence, an alarm should be 

raised. 

Liquor vendors in the vicinity should be monitored regularly. 

Outlets for pesticide sales need to be monitored periodically. 

Disbursement of advances must be generally discouraged as it has the potential to 

actually encourage poaching in certain situations. 

Individuals and NGOs running undercover operations in and around a TR should be 

encouraged to keep atleast one link in the official enforcement hierarchy broadly 

informed of their role. 

The best of Intelligence will be useful only if it brings about appropriate decisions and 

thus, information from intelligence sources must be regularly checked, cross checked 

and ultimately acted upon within reasonable time, to have any meaningful impact. 

d) Establishing a Criminal Profile Directory: 

Maintenance of records of persons with a history of poaching and/or wildlife trade in 

which should contain details about physical appearance, identification marks/signs, 

employment , family, key associates, criminal history, convictions if any, pending cases 

etc if required. Sudden and long absences of such persons from their normal place of 

stay need to be investigated. Moreover, sudden acquisition of movable and immovable 
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assets of suspected person must also be investigated for possible sources of such 

transactions. 

Photographic dossiers can be very useful in investigation. Maintenance of crime 

dossiers at the State level would often be important. These dossiers can be collated with 

other states on a need base. Such dossiers should also contain information about 

poachers from Myanmar sides. 

e) Wireless Communication: 

A dedicated wireless system is the backbone of security in Namdapha because of non-

availability of the GSM or CDMA mobile or any other network. A wireless station at Miao 

having access to dedicated power supply should work round the clock to link with 

remote area. Call signs, preferably in code, should be given to key officials of the TR (eg. 

Alpha for Field Director, Delta for AFD etc.) All wireless stations should convey a report, 

preferably six times a day at a predetermined interval, about activities in their area of 

command to a designated Control Room which could include information about: 

Patrols conducted and Areas covered on that date. 

Any signs of presence or movement of suspected poachers etc. 

Sighting or signs of wildlife such as tigers etc. 

Any wildlife mortality/ kills etc. 

f) General welfare of staff 

Even where there is nothing significant to report, the station should contact the Control 

Room with a Nothing to Report (NTR) message. If a station is not responding for a 

period of time, this should trigger a visit to the site to find about the welfare of local staff 

and possible reasons for the break in communications. 

Use of modern gadgets like satellite phones in very remote area patrolling for the 

purposes of communication will be helpful.  

g)    Firearms: 
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Namdapha has 9 numbers of rifles, (out of use presently) for protection of forests and 

wildlife which should be repaired and kept in safe custody.   The use of such arms is 

under the general umbrella of “self defense”. In such situations, if any person is injured 

or killed due to use of firearms by staff while on duty, there may be situations where 

such use of firearms could lead to criminal proceedings against the concerned 

Government official. This leads to a general reluctance of staff to carry, maintain or use 

guns, even in case where they are made available. Therefore, matter need to be 

persuaded for appropriate modification of code of use of fire arms in consultation with 

NTCA. 

In the forest, cartridges are perishable commodities as they are exposed to the elements 

of nature all the time. As such, they must not be stored for long but should be fired 

occasionally to test the working conditions of the guns. All weapons in the field must be 

well oiled and cleaned regularly. Gun oil and cleaning rods etc. should be made available 

at all Patrolling Camps. Senior officials should make it a point to check the general state 

of weapons with their field staff while on tour; they will be doing protection of the PA a 

huge service. 

All field staff should be made to undergo firing practice at least once a year at a regular 

firing range. Such an exercise can be easily carried out with support of the local police 

or Army unit. 

All weapons should also be test fired at least once or twice a year. 

Cartridges issued should be accounted for and empties returned to store. 

A single firearm must never be carried in the field as it is liable to be targeted by 

miscreants. Rifles are best sent out at least in pairs. While walking, it should be carried 

with the barrel pointing skywards or down and NEVER at chest level pointing ahead or 

backwards. A gun is not a walking stick and should be handled properly. 

Mortalities of wildlife should be reported immediately despite case of natural cause. 

Scene of crime need to be investigated and looked after appropriately presumably that 

offender leave vital clues on spot with critical evidences leading to arrest of offender. 

Kill should be investigated without disturbance, hence, protection, observation, 



“To develop a Protected Area Management Information System in Arunachal Pradesh using Remote sensing and GIS Technology” 
 
 

 
72 

processing and recording of crime as it is would be best option and any damages or 

tempering of evidence will adversely affect the investigation. The suspect can be 

accessible through linkages. Various information are linked like, Nature of crime, time 

and place of occurrence, targeted species, modes of operation, particulars of weapon, 

number and nature  of persons involved (specific tribe). 

Following needs to be recorded properly: 

Weapons, bullets, empty cartridges. 

Blood stains, hair, bone pieces, saliva, glass, paint, finger prints. 

Shoe, tyre marks/tracks 

Cloth or fibre present in bushes/grass 

Faecal materials 

Foot prints 

Match box, cigarette, gutka 

Implements used 

Place of stay 

It should be important to collaborate other enforcement agencies (Paramilitary forces) 

and Media persons immediately in view of transparent investigation to avoid criticism 

of public. 

Field level officials including Range Officers should be trained very well about drawing 

offence report, seizure process, handling of animal body, photography of scene etc as 

per advisory issued by NTCA 

Security plan should be implemented in letter and spirit so as to avoid any untoward 

incident.  

Training 

The frontline staffs to be imparted with training in general police procedure of filing 

offence report and other common rules and regulations. Filing an offence report in 

proper way is very much essential as most of the times the offenders escape of any 

penalty due to faulty preparation of the offense cases. So to file an offence report 

correctly training with security agencies and expert forest officials to be organized by 
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park management will be of immense help to follow up cases in the Hon’ble court of 

law.  

Reward to staff:  

To motivate the active staff, cash award & distribution of citation annually for 

exemplary services would be an incentive to get the best result in the field. 

 

Annexure – 3:  
 

Understanding Lisu the socio-economic conditions: 

(Source: Government of Arunachal Pradesh, Department of Environment and Forests 

Report) 

Lisu population growth:  

There is a widespread belief and rumors that Lisus are still migrating in from Myanmar. 

These reports by the FD and some conservation NGOs have been circulated in the media 

without proper on-ground verification. I analyzed available census data and used my 

socio-economic data collected in 2004 to examine this contention.  

The Lisu population in the 1961 census was 78, increasing to 926 in the 1971 census. In 

1981, some records only show five Lisu (Dutta Choudhury 1980); although Maitra 

(1993) reports 971, while his own household census was 1016. In 1991, the Lisu 

population totaled 1530 (Dutta Choudhury 1980, Choudhury 1996), while the 2001 

census records 2106 in 376 households. However, my estimate from a household 

census of Lisu villages (including those in the park) in 2004 enumerates 2370. There 

was considerable migration from Myanmar between 1961 and 1971 (1.08 per year). 

Following this, the growth rate declined to an average of 0.03 per year calculated 

between 1971 and 1991 possibly due to the curtailment of immigration and high infant 

mortality rates. The growth rate has increased in the last ten years at 0.07 per year. 

Lisus marry very young (often at 16, or lower) and the average number of children per 

family is 6. Arunachal’s growth rate is about 0.03 per year, while for India, it is 0.02 per 

year. Given lack of family planning and high reproductive rates, the average growth rate 
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of 0.04 (1971-2005) among Lisus is not surprising. A more detailed demographic 

analysis of population structure, birth and death rates would provide a clearer 

understanding of the contention that Lisu numbers are increasing due to recent 

migration from Myanmar.  

Based on time spent in these villages, a socio-economic survey and cross-checking 

electoral rolls and other records, it appears that these rumours are baseless. They have 

been probably fuelled by the fact that Lisu hunters from Myanmar (and others too) do 

come into the area occasionally mainly to hunt and given the lack of communication it is 

easy for such rumours to spread. There is government administration, SIB, SB, Assam 

Rifles and the Air Force guarding these border areas. If migration was happening, the 

Government has to curtail it; the burden of proof should not be on existing Indian Lisus 

who are often suspected as encouraging this. Lisus say they already face land shortage, 

and would not support new Lisus coming into the area. In addition, this can be 

remedied by issuing ID cards to all Indian Lisus to check new infiltrations. Occasional 

migration from Myanmar is also prevalent in Changlang district by Tangsas and 

Singphos who also originally came from Myanmar.  

In 1971, the Yobin formed 0.25% of the Scheduled Tribe population, now they form less 

than 0.002% of the total population. Yet there are continuing  

fears and rumours of Lisu population growth, influx and migration from Myanmar.  

Beyond the south-eastern boundary of the park (at 80 mile) are 13 villages with 673 

households and a population of 5147 (2001 census) in Vijaynagar circle. There are four 

Lisu villages (Gandhigram, Sidikhu, Hazulu and Dawodi) with 385 households (2742 

population), apart from 9 villages of Nepali ex-servicemen in 288 households with a 

population of 2405 who were settled here by the Assam Rifles after 1962. There are also 

other tribal and non-tribal Government staff and personnel of the Assam Rifles and the 

Indian Air Force.  

Honey production and collection  

61 of 329 Lisu households surveyed produced honey in home-made beehive boxes. 

Those who produced honey had an average of 2 beehive boxes in their households.  
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62 households were engaged in wild honey collection, 5 said they used to collect earlier. 

While 22 households were engaged both in production and collection, 36 households 

were engaged only in production, while 40 only collected from the wild. Honey was 

collected or produced mostly for household consumption and occasionally for sale to 

others. One litre of honey is priced at about Rs. 150. A total of about 683 litres of honey 

was reported as being collected by 43 of 62 households which amounts to an average of 

16 litres.  

Solar power and tin roofing  

A total of 41 households of 329 reported (12.5%) having solar power. This was 

purchased at a subsidy from APEDA in 2004. 27% of households had tin roofing mostly 

purchased at a subsidy from Government departments. 75 households had full tin 

roofing, while 13 houses were partially roofed. The remaining 241 households used 

mainly cane (jeng patta) or more rarely tokko palm (Livistona jenkinsiana) leaves, but 

many households were in the process of trying to acquire tin roofing.  

Access to nearest town for markets, health care, essential supplies.  

Sixty-seven % of households had to make at 1-2 trips a year to Miao which takes about 

3-7 days depending on the season to purchase essential commodities, or for health care. 

About 14% of households made between 3 to 12 trips a year to Miao, while 7% went 

very rarely once in 2 years. 12% of households said they had never been to Miao. The 

total road distance from Vijaynagar to Miao is 157 km, while from Gandhigram and 

Sidikhu it is 136 km. However, the actual walk is approximately 90-100 km as short cuts 

are taken along the river. The walk usually takes 3-4 days for most Lisu in the winter. 

Some supplies are available in Vijaynagar which is 21 km from Gandhigram. 

Mortality  

Eighteen % households reported 72 deaths over the last 2 years. Of the 72 deaths, 42 

were of children (below 18 years). 48 deaths were of males and 21 of females. Exact 

cause of mortality was unknown in 42% of the deaths. 23 deaths were due to malaria 

and/or jaundice, 5 due to dysentery, 2 due to tuberculosis, and 1 each due to blood 

cancer and appendix. Three people died due to accidents (drowning, tree fall).  



“To develop a Protected Area Management Information System in Arunachal Pradesh using Remote sensing and GIS Technology” 
 
 

 
76 

Agricultural land shortage  

Of 48 households that had moved into the National Park, 42 % had less land or low 

production not enough to meet household rice requirements, while 19% of families had 

no agricultural land left in Gandhigram. For 14 households there appeared to be no 

damage to agricultural land in Gandhigram, yet they had moved in to the park probably 

fearing future land shortage or moving with their relatives and kin to a new area. The 

reasons for movement of 5 more families remain unclear.  

What needs to be emphasized is that land shortage is not restricted to the families that 

have moved into the National Park. In a household survey in Gandhigram, 70% of 

households reported some land shortage (n = 254), either because of low production, 

less land to meet annual household needs, or direct loss to erosion, floods, sand 

deposition and landslides. Only 30% household reported no problem or damage.  

Where to relocate the Lisu?  

Changlang district has a population density of 20 per km2, however much of the district 

is hilly and forested. There has been high decadal growth of 31% in this district 

primarily due to high immigration and settlement of various tribal communities. The 

main tribes of the district are the Tangsa, Tutsa, Singpho and the Lisu, however, the 

Government since 1965 has settled various other communities in the district, primarily 

Chakmas (14,000), Lamas (about 150), Nepalis (2500) and Tibetan refugees (ca. 2000). 

Unfortunately, all these communities have been settled in the Miao and Vijaynagar 

circles within which the Namdapha National Park is located. In those days, population 

density was very low and the area was largely uninhabited and forested. The Tangsa 

and Singpho also originally migrated into India from Myanmar and consequently still 

have some ties of kinship, family, trade across the border. This has resulted in some 

level of immigration into the Jairampur, Miao and Kharsang circles. In addition, there 

are populations of tribes from other areas living here such as the Khampti, Nocte, 

Wancho, Adi and Nishi with increasing numbers over the last 5 years especially in the 

Miao township area. There is also a considerable non-tribal population mostly of 

Marwaris, Biharis, Assamese and Bengali residing in the townships that are engaged in 

private enterprises or work in government departments. There are also Army and 

paramilitary personnel whose presence has increased after the spurt in insurgency 
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activities since 2002 by different factions of the NSCN and with the demand by the NSCN 

of including Changlang and adjoining Tirap districts as part of Greater Nagaland or 

Nagalim.  
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In Arunachal Pradesh, as in much of North-east India, there have been no cadastral 

surveys or demarcation on-ground of revenue land, villages are homogenous of one 

tribe, each tribe has land ownership claims to a traditionally designated area, therefore 

distinct and separate areas exist for each tribe. All community-owned forests fall under 

the category of Unclassed State forests (USF) and these are all traditionally occupied. 

Land is the most valuable resource for tribal communities here and flat land for 

agriculture is at a premium. The mainstay of most of these tribes is now settled wet rice 

cultivation and flat land available for this is limited. With the influx of other 

communities and increasing populations, there has been considerable encroachment 

into the Reserve forest areas around Miao with occupation by Singpho and Tangsa, this 

land could be located here. The district administration initially suggested looking for 

land in the Pritnagar (Lisu name: Badadi) area and ordered a survey to estimate land 

available here. However, there are already existing land disputes between the Lisu and 

Nepali here which have been long pending with no resolution by the administration. 

While the Lisus view this area as part of their area with 5 households cultivating here, 

about 4 Nepali households from nearby Mazgaon village are also cultivating land here. 

The Pritnagar area does not fall within areas originally allotted to the Nepali families 

when 195 families of ex-servicemen were given land pattas (deeds) for settlements. In 

any case, the land survey in October 2005 has already revealed that there is only about 

30 ha (76 acres) of land suitable for cultivation here, most of which is already occupied 

by Lisu and Nepali families. The total area of the USF area in Vijaynagar circle is 637 

km2, however flat land or valley area is restricted to 23 km2. Much of the area is above 

1500 m, precluding even shifting cultivation. Almost all of this cultivable land area is 

occupied and there is land shortage resulting in food insecurity. Annual erosion by the 

Noa-dihing River results in further loss of existing agricultural land. The land 

requirement for the 83 Lisu families enumerated by the Forest Department survey 

means about 166 ha (2 ha per family) would be required to relocate the Lisu here, 

however a more realistic requirement maybe 250 ha.  
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In my view, this can only be obtained if the District Administration and the Forest 

Department carries out a survey to determine the willingness of Nepalis to move out of 

the area if given adequate cash compensation. There are 9 Nepali villages with an 

allotted land holding of 764 ha, therefore even if one or two villages could be convinced 

to move out; there would enough land to relocate the Lisu. Many Nepali families already 

have moved out and settled in the plains in Assam, the children of many families study 

in towns in Assam, most have at least 2-3 family members that are employed in the 

Assam Rifles, therefore they may be willing to resettle in the plains elsewhere with road 

connectivity and access to markets, health care and education. As most are employed in 

the Assam Rifles, they manage to avail of air sorties more than the Lisu and get other 

help. However, many Nepalis who have grown up in the area maybe reluctant to move 

out given their long association with the area and their relative economic prosperity in 

the area due to the large landholdings provided by the government. They also have 

voting rights, Panchayat representation and appointed village headmen and youth are 

involved in local politics. A survey and engagement with the Nepali community is 

necessary to determine their views. The Nepali families were settled in 1966 in 9 

villages. There were originally 193 families with total allotted land being 1888 acres or 

764 ha (an average of about 4 ha per family). Strangely while the allotted land area for 

Nepalis amounts to 764 ha, 1971 census data of land under wet rice cultivation for 

Nepali villages records only 120 acres (48.6 ha) as being cultivated. In the same year, 

340 acres (137.6 ha) are shown as being under wet rice cultivation in the largest Lisu 

village of Gandhigram. According to a 1973 survey, 19 families deserted and sold land 

and left the area, over the years apparently others have also left the area. There 

population as enumerated in the 2001 census was 1658 in 300 households, while 

another estimate indicates 288 households with a population of 2405 (Arunachalam et 

al. 2004) but more recent estimates indicate a population of XXXX. There are increasing 

tensions and disputes with the Lisu nowadays. Some of the youth are also demanding 

the status of a Scheduled Tribe.  

Nepalis were settled in some of their old settlements in the 1960s, their citizenship and 

ST status was taken away in 1979, then the national park boundary was demarcated 5 

miles from their village, road access and building was stopped partly because of the 

national park. What options will such a marginalized people have and of what relevance 

is conservation to them? It is no wonder that they are antagonistic to the park. It is 
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ironic that it is the Government that encouraged the Lisu to take up wet rice cultivation 

in the valley and provide farming implements. This transformed them from their earlier 

hunter-gatherers lifestyle with some dependence on shifting cultivation. Now they are 

completely dependent on wet rice cultivation.  

The first-ever meeting between the Lisus, local park authorities, officials of the 

Arunachal Pradesh State Forest Department, Project Tiger Director and the District 

administration to discuss the encroachment issue and possible options for finding land 

and relocation took place on January 20, 2006. The consensus that was arrived at was 

that land had to be identified in the Vijaynagar circle possibly by determining the 

willingness of Nepalis to move elsewhere. In this regard, the DC suggested that the 

Project Tiger authorities would then have to provide a double cash compensation 

package to both communities. The Project Tiger Director reiterated to the Lisu that 

there would be no forced relocation and that any land identified would first be shown to 

them. The Lisus had earlier stated their land shortage problems and demanded that 

either the park boundary had to be moved back to 40 mile or land had to be identified 

and given in Vijaynagar by resettling Nepalis elsewhere. The Project Tiger Director 

categorically ruled out the possibility of denotification of part of the park area citing 

stringent wildlife laws and requested the Lisu to take the option of a relocation package. 

He stated that under the present scheme, all families willing to resettle would be 

provided 2 ha of land, at least 1 lakh cash compensation, and other facilities. He also 

indicated that activities for welfare of Lisu villagers in the buffer zone outside the park 

would be initiated and that he would arrange for visits by the Lisu to better managed 

tiger reserves in India to understand how local people can benefit economically through 

tourism-related income from the park. He also agreed to the need for a road but 

reiterated that it should be for limited use mainly for the people of the area and by park 

management and would be under the control of the Forest Department. He agreed to 

the double compensation package suggested by the DC but also requested the District 

Administration not to rule out options for locating land towards the western side near 

Miao. He urged the committee appointed to identify land to become more active in 

finding a solution quickly.  

Another possible solution is rationalization of the park boundary. Although this will 

seem detrimental to wildlife conservation and be anathema to conservationists, it is 

more prudent to save and be able to protect a smaller area of the park properly than 
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have a large area that is vulnerable to ever-increasing encroachments. Parts of it are 

already becoming degraded all along in patches due to the scattered settlements inside. 

The park’s area is 1985 km2, with contiguous large tracts of forest (several adjoining 

PAs) on all sides including across the border in Myanmar. It will not be such a great loss 

to conservation if 2-5 km2 is sacrificed for the genuine land needs of a people hemmed 

in by high mountains and the international boundary on three sides, the national park 

on one side and confined to a stretch of 11 km. Given the problems of locating land on 

the western side and possibly even on the eastern side as it requires willingness of the 

Nepalis to resettle elsewhere and compensation to be paid to them, it may be more 

pragmatic to do this rather than procrastinate for several more years. The families in 

the park have already been there for about 8-10 years now and the longer it takes to 

find land to resettle them, the greater the reluctance and more difficult to implement 

this. If the boundary is rationalized, there can be safeguards against further 

encroachment which would of course need to be properly implemented by enforcement 

agencies.  

Landholdings of individual families  

We measured the agricultural landholdings of 16 households; the average landholding 

was 1.51 ha ranging from 0.19 ha to 4.5 ha. Seven families 

had less than 1 ha of land, while seven had about 2 to 2.5 ha. Interestingly, two families 

that had over 2 ha of land and the one family with 4.5 ha had left Gandhigram and 

moved into the National Park in the settlement at 38 mile. One family that had only 0.4 

ha of land had returned back to Gandhigram from 52 mile despite lack of land as all his 

children had died due to malaria in 52 mile. In 2005, we measured the entire area 

available for rice cultivation in Gandhigram village. The total area currently available is 

311 ha in the valley which amounts to about 1.35 ha per family in Gandhigram. Based 

on our mapping, the total estimated valley land for cultivation and settlements for Lisus 

amounts to 375 ha. In contrast, the agricultural landholdings of Nepalis amount to 764 

ha with an average landholding of 3.96 ha. Nepali families reportedly have excess rice 

production often up to 800 tins per household. Excess rice is sold or made into liquor. 

The 65 Lisu families in the park are now cultivating an estimated area of 86 ha with an 

average landholding of 1.32 ha. In addition, 10-15 km2 of the park area adjoining these 
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settlements are partially affected by fuelwood extraction, felling of poles and timber 

clearing. 

Impact zone of various communities on the Namdapha National Park  

Currently 12% of the Lisu population is settled inside the park in 3 settlements, while 

62% are settled in two villages that are less than 5 km from the eastern boundary of the 

park. The entire Nepali population is settled in 9 villages that are > 10 km from the 

eastern park boundary. The Chakma population numbering about 2500 is < 5 km from 

the western boundary of the park. The Mishmi and Lama are settled in one small village 

each < 5 km towards the west of the park. Only the Lisu and some Nepali traverse the 

park on their way to Miao and back to access various facilities. Others who access the 

park are Chakmas, Lamas, some Singpho and non-tribals as porters to carry ration 

supplies to Vijaynagar. This is done mainly in the winter months (November to 

February). However, this has been mostly stopped since last year and supplies are now 

being carried mostly by elephants. Chakmas and a few Mishmis enter the park to collect 

fuelwood and NTFP, and for fishing and hunting but this impact is restricted to areas up 

to Firmbase. 

Rice production  

We estimated Lisu rice production based on an estimate of rice yield per landholding. 

We calculated this based on the number of tins of rice produced from a sample of 

landholdings of households. Lisus measure rice production from the number of tins of 

rice produced. Rice is nowadays dehusked in machine mills that several households 

possess, while some amount is dehusked using traditional water mills. One tin of grain 

converts  

to approximately 6.5 kg of dehusked rice. The total rice production by all Lisu 

households amounts to 535,000 kg with an average of 150 tins per household. An 

average Lisu household consumes about 5 kg of rice per day, therefore annual 

requirement of rice amounts to 600,000 kg resulting in an overall shortfall. This 

shortfall is met by either purchasing subsidized rice from the Government Public 

Distribution System (PDS) store Supplies are brought in on foot from Miao and 

transported to the Vijaynagar civil supplies store. Almost all households have ration 
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cards. More often families meet the shortfall by purchasing rice from other Lisu 

households with excess rice or by taking from relatives and kin. In times of severe 

shortage and no alternatives, people resort to eating flour made from pith of tubers, 

palms and ferns. Lisus plant their rice fields in May-June and harvest the crop in 

October-November. Usually the shortfall of rice occurs after August, before the next 

crop is ready for harvest. Therefore some families have shortage of rice for 2-3 months 

between August and October. 

Shifting cultivation  

While slash and burn agriculture used to be the mainstay of the Lisu earlier, currently 

they are moving away from practicing shifting cultivation mainly because of the high 

amounts of time, energy and effort required often with meager returns. Crops are often 

damaged by insect attack, unseasonal rains and other factors. The younger generation is 

also veering away from this practice. Although almost all households have designated 

jhum land which is kept as an asset for the future, 66% of households have stopped 

jhumming, while 32% still practice some jhum mainly for maize and vegetable crops 

and 2% reported practicing jhum a few years earlier. 

Cash income of households  

Two hundred households reported cash incomes of less than Rs. 5,000 per year, while 

10 reported no cash income. Ten households did not report their income. 65 households 

reported cash incomes between Rs. 5000-10,000 a year, while 37 reported cash 

incomes between Rs. 12000-60,000 a year. Three households had incomes greater than 

Rs. 1 lakh. The average income per household (n = 315) was about Rs. 7245 per year 

(Rs. 605 per month). However, it is likely that incomes were not accurately reported; 

therefore not much confidence can be placed on these numbers. 

Home gardens, bamboo groves  

Eighty-three percent of households (n = 278) had planted bamboo groves around their 

homesteads for household consumption, while 48 households had no planted bamboo. 

Data on bamboo groves were not recorded for 50 households. 
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Literacy rates and formal education  

Lisu literacy rate is 42% with 48% literacy among males and 36% among females. 

There was very low literacy among Lisus with only 30% of adult males being literate. 

Adult female literacy was only 12%. While 10% of adult males had at least studied in 

school (maximum of Class 7), about 15% had studied between Class 7 to 10. Only 10 

males had studied up to Class 12, while 11 had done BA or MA. Overall, among children 

currently, the school going rate appears to be high with 73 % children between the ages 

of 3 to 17 years now going to school. In the age group of 3-5 years, 56% go to school, 

while between 6-11 years, 85% go to school and in the 11-17 year age group about 76% 

go to school. Interestingly, the literacy rates of the Lisu appear to have been the highest 

among all tribes in 1971t appears that there has been little progress in achieving higher 

literacy among the Lisu because in 1971, literacy rates were 28%. 

Health care facilities 

There is no Government facility. Till 2004, villagers used to get some medical help from 

Assam Rifles stationed at Gandhigram and Vijayanagar. For proper treatment they had 

to go to Miao on foot, very rarely people would take the infrequent and expensive air 

sortie from Vijaynagar to Dibrugarh. Many ailments are treated by traditional 

medicines. In Vijaynagar, there is supposed to be a primary health care centre but there 

is only a compounder with a meager supply of medicines. In 2004, the Assam Rifles 

camp in Gandhigram was discontinued. Since 2004, the villagers get medicines regularly 

through NCF, provided by NCF health worker Khiyohey Yobin, who is from Gandhigram 

village. No deaths were recorded in this village in the last one year. 
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