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DEFINITION 

Eco-Sensitive Zone. Eco-Sensitive Zones (ESZs) are areas notified by the Ministry of Environment, 
Forests and Climate Change (MoEFCC), Government of India around Protected Areas, National Parks 
and Wildlife Sanctuaries. The purpose of declaring ESZs is to create some kind of ñshock absorbersò 
to the protected areas by regulating and managing the activities around such areas. 
 
Ecologically Sensitive Area. ESA refers to an area around protected areas, National parks and 
Wildlife sanctuaries which acts as a transition zone from areas of high protection to areas involving less 
protection. Ecologically Sensitive Areas (ESAs) have been identified and notified by the Ministry of 
Environment, Forests and Climate Change (MoEFCC), Government of India since 1989. 
 
Ecosystem Services. The Millennium Ecosystem Assessment defined Ecosystem Services as ñthe 
benefits people derive from ecosystemsò. 
 
Environmentally Sensitive Area. Environmentally sensitive areas (ESAs) are landscape elements or 
places which are vital to the long-term maintenance of biological diversity, soil, water or other natural 
resources both on the site and in a regional context. They include wildlife habitat areas, steep slopes, 
wetlands, and prime agricultural lands. 
 
Protected Area. A protected area is a clearly defined geographical space, recognized, dedicated and 
managed, through legal or other effective means, to achieve the long-term conservation of nature with 
associated ecosystem services and cultural values. (IUCN Definition 2008) 
 
Core Zone. Core zone formed by undisturbed ecosystems and characteristic of a specific region. It is 
the area with the greatest protection, it only allows activities that do not interfere in the conservation of 
the ecosystem and must ensure the protection of biodiversity in the long term. 
 
Buffer Zone. Buffer zones are areas created to enhance the protection of a specific conservation area, 
often peripheral to it. Within buffer zones, resource use may be legally or customarily restricted, often 
to a lesser degree than in the adjacent protected area so as to form a transition zone. 
 
National Park. A national park is a park in use for conservation purposes. Often it is a reserve of natural, 
semi-natural, or developed land that a sovereign state declares or owns. 
 
Wildlife Sanctuary. Wildlife sanctuaries refer to an area which provides protection and favorable living 
conditions to the wild animals. Wildlife Sanctuary is a natural habitat, owned by the government or 
private agency that safeguards particular species of birds and animals. 
 
Zonal Master Plan. Zonal Development/Master Plan is a detailed plan for a Zone conceived and 
prepared within the framework of a Master Plan containing proposals for various land uses, roads and 
streets, parks and open spaces, community facilities, services and public utilities, etc. 
 
Carrying Capacity. As per the WTO (World Trade Organization) carrying capacity is defined as ñThe 
maximum number of people that may visit a tourist destination at the same time, without causing 
destruction of the physical, economic, socio-cultural environment and an unacceptable decrease in the 
quality of visitors' satisfaction.ò 
 
Keystone Species. A keystone species is a plant or animal that plays a unique and crucial role in the 
way an ecosystem functions. Without keystone species, the ecosystem would be dramatically different 
or cease to exist altogether. 
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CHAPTER 1 PLANNING A GREEN LANDSCAPE  

1.1 The vision  

The vision for Bagdara ESZ will be:  

ñAccounting to the services provided by the ecosystem in the ESZ, the plan targets to 

conserve and develop natural and human habitats, develop resilient livelihood options, 

promote nature-based tourism assuring preservation and sustainable management of natural 

resources through cohesive and integrated governance framework.ò 

The approach towards developing the zonal master plan of ESZ area shall be based on the 
following key drivers shown in the figure below: 

Exhibit 1: Key drivers of Zonal Master Plan 

 

1.1.1 Reduction of pressure on Protected Area (PAs)  
Protected areas are the cornerstones for in situ conservation of biological diversity. Their 
importance ranging from conservation of biological diversity, storehouses of genetic material, 
provision of essential ecosystems services for human welfare, and contribution to sustainable 
development, have been recognized at multiple levels. Settings up of PAs at times have been 
marked with conflicts with local communities living inside and fringe areas of the forest for 
generations. It has been debated widely nationwide on the governance of PA area 
management particularly the role of forest official and the community. Institutional linkages 
between protected areas and the production landscape of buffer and ESZ is very important. 
Most protected area agencies have little or no mandate for economic development of the 
production landscape which are invariably beyond the PA boundaries. Protected area 
authorities can increase their influence in the production landscape when they developed good 
working relationships with those agencies and stakeholders including local communities with 
the authority, expertise, and budget to support economic activities in the buffer-zone areas.  

"Conservation cannot be imposed from above. Any conservation effort must involve the local 
people, based on their interests, skills, self-reliance and traditions and it must initiate programs 
that offer them spiritual and economic benefits." 

- (Schaller, 1993) 

A common institutional structure for management of production landscapes and protected 
areas can also increase opportunities to link ESZ economic development with protected area 

Reduction of pressure on 
protected area

Enhancing the resilience 
of people living in ESZ

Participatory 
conservation 
management
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conservation goals thereby reduce pressure on the PAs. Long-term sustainability of protected 
areas and conservation efforts will depend on establishing effective institutional mechanisms 
and interventions to better address the pressure on the protected area and real causes of 
biodiversity loss. Protected area manager should ensure that the regional and local 
development plan are compatible with the objectives of protected areas. It is emerging that 
the management practice should evolve towards greater participation of community including 
preparation of management plan of PAs. NGOs and grass root organizations have a greater 
role to play not only to act as the interface between the forest department and community but 
actually being a part of monitoring and evaluation process of eco development programmes. 
Overall increased awareness should be created towards importance of biodiversity 
conservation and wildlife protection. 

The impact of protected areas on local community and economy could be positive or negative. 
The positive impacts of local community can include direct revenue from environmental 
protection, and the ecosystem services. The negative impacts can range from displacement 
of local communities to crop damage by wildlife and sometimes include restricted access to 
resources and changes in land tenure. Management of protected area and the level of 
community involvement vary greatly between individual protected areas, organizations and 
countries, and in relation to their management category and form of governance.  

1.1.2 Enhancing the resilience of people living in ESZ  
Funding for protected areas rarely reflects the true costs of threat reduction, especially where 
such costs include modifying economic activities or introducing alternative livelihoods. Those 
agencies responsible for economic development have little incentive to encourage 
modification of local economic activities to reduce threats to protected areas. Regular 
protected area budgets are tightly constrained and rarely provide funds, training, and financing 
for livelihood support. Both projects and government need to devote much greater attention to 
budgeting. However, this can be leveraged through convergence, by way of inclusion of the 
income generation and the employment generation activities in the CD block level plan. 
Sustainable agriculture, improved livestock, crop diversification, agroforestry, farm forestry 
could be promoted in convergence mode by dovetailing ongoing programme of different 
department and agencies. Labour intensive activities like, soil and moisture conservation e.g. 
check dams and contour bunding etc. can be funded from Mahatma Gandhi National Rural 
Employment Guarantee Scheme (MNREGS). Energy planning in form of promoting LPG, 
improved cook stoves and biogas, will not only reduce pressure on forest but also address the 
health issues arising out of smoke and reduce drudgery of women. Skill development and 
microfinancing of the Self-Help Group activities can supplement to the family income. 
Community based ecotourism, home stay, nature guide etc. are some of the opportunities for 
the community residing in the ESZ. New livelihood interventions will require additional skills 
and training for involved community members, including simple book-keeping skills as well as 
training in processing, quality control, and marketing for new cash products. However, 
protected area staff and conservation NGOs rarely have such skills so it is essential that 
projects should identify appropriate partners and institutions which can provide the expertise 
and continue to do so over the long-term.  

Important socio-economic benefits of community-based Eco tourism are: 

¶ Employment generation directly in tourism and in the management of eco tourist assets.  

¶ Both on-site and off-site employment may be generated. 

¶ It can lead to the economic growth locally by profitable tourism related activities. 

¶ It diversifies the local economy particularly in such areas where agricultural employment 
may be sporadic or insufficient. (McNeely et al, 1988). 

¶ It may result in improved transport, communication and other infrastructures. Which help 
the locals. 

¶ May result in increased demand for local produce to serve the local tourist trade. 
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¶ It encourages productive use of lands which are marginal for agriculture enabling large 
tracts of land to remain covered in natural vegetation'. (McNeely et al, 1992). 

¶ If carefully planned, it can provide a self-financing mechanism for the PA authorities and 
consequently serve as a tool for conservation of natural heritage. 

The panchayat level partnership can ensure that development planning at grass root level 
complements protected area activities and the economic development of ESZ. A good 
example is the constitution of Block level advisory committee under JICA assisted Forestry 
Sector Development Project in Odisha by Government of Odisha to act as a multisector co-
ordination body for ensuring optimum intersectoral convergence of various ongoing 
government programme/schemes at the CD block level in the project villages. This ensures 
inclusion of the activities, work, infrastructure of the project village in the Block level plan and 
subsequently becomes a part of the district level plan, thus finance is secured. Protected area 
managers need to find ways to engage with local governments to leverage funding support for 
the various developmental activities in ESZ villages.   

1.1.3 Participatory conservation management.  
Communication, consultation, and participation are key elements for constructive relationships 
between protected areas and local communities. It is important to strengthen the social 
organization of local communities and to collaborate with local stakeholders on issues 
concerning economic activities and protected area objectives. Social cohesion and 
organization of the communities around the protected area can contribute to improved 
negotiation, representation, and mobilization of communities against external threats.  

Example 1: The India Eco development Project  

The India Eco development Project has been able to demonstrate a direct relationship 
between conservation of biodiversity and improved local livelihood and incomes, along with 
increased empowerment and decision-making responsibility to the community-level. In 
peripheral village Eco development Committees (EDCs) now represent the most effectively 
functioning institution at the village level. These EDCs are officially recognized by the local 
governments and financial institutions, increasing opportunities for local people to collectively 
access benefits for other government schemes and programs. In some of the Eco 
development project sites, local communities have been able to attract substantial outside 
funding for water resources and agricultural development, income-generation activities and 
infrastructure improvements in the village. In some of the Eco development sites, government 
policy now favors the direct transfer of financial resources to local community organizations 
for implementation of project activities. In Periyar and Pench Tiger Reserves all the Eco 
development investment funds are transferred to EDC accounts thus providing greater 
financial and decision-making authority to local communities than ever provided in the past. 
This represents a major deviation from normal government accounting and financial practice 
and policy and has been extended to non-project protected areas in other states in India as 
well. Strong transparency within the committees, arrangements for systematic audits, and 
leadership within some of the Project entities have given the program a strong local reputation 
for honesty relative to other government investment programs. Concern for sustainability has 
already been demonstrated through the focus on revolving funds, local contribution 
requirement to create ownership, and community monitoring. Similarly, some sites have 
achieved relatively strong participation of women, both in decision-making of the EDCs, and 
as beneficiaries and in some cases, women represent over 50% of the total alternative 
livelihood beneficiaries. 

Example 2: Failure to link livelihood modification to threat reduction in the Barandabhar 
Forest, Nepal  

A market feasibility study identified several business opportunities as suitable to support 
development and operation by the forest corridor communities. They include honey 
production, mushroom farming, wool spinning, off-season vegetable farming, banana farming, 
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and ecotourism. However, not all of the 70,000 households living in the vicinity of the corridor 
use the forest resources unsustainably and are a threat to the protected area. Because of a 
poor threat analysis and NGO priorities, much of the investment in livelihood modification has 
targeted an area where a national NGO has already invested much effort in community 
support and thus households are open to new ideas. Yet because of the long-term NGO 
activity, this area is one where threats are lowest. Success in terms of the number of families 
engaging in honey production or ecotourism will therefore have virtually no impact on reducing 
overall threats to the forest.  

Example 3: Converting smugglers to forest protectors ï working with former bark 
collectors  

Illicit collection of vayana bark (Cinnamomum sp.) had always been a serious problem in the 
Peri- yar Tiger Reserve (PTR) in India. In 1997, PTR began to work with a group of collectors 
who were previously engaged in illegal harvesting and were highly antagonistic toward the 
Forest Department. A local NGO facilitated the formation of the Ex-vayana Bark Collectors 
Ecodevelopment Commit- tee (EDC). Utilizing its membersô knowledge of the forest, this EDC 
developed a new and innovative model of ecotourism linked to protection. The Adventurous 
Trekking and Camping program takes small groups of tourists into the tourism zone to camp 
for one or two nights, areas where the bark col- lectors previously poached. Their presence is 
sufficient to ward off other poachers and smugglers. The EDC entered into an agreement with 
a travel agency to promote the tourist packages and won a local award for best ecotourism 
experience. A major part of the earnings (70 percent) goes into the EDC account to be 
distributed equally among the members, while 10 percent goes to government revenue and 
honoraria to accompanying forest field staff, 10 percent for food expenses, and the remaining 
10 percent to the community welfare fund. The scheme was developed in a highly participatory 
manner with local NGOs, especially the Thekkady Wildlife Society, hoteliers, PTR staff, and 
tour operators. (Adapted from Uniyal and Zacharias 2001). 

Although the members earned more previously from sale of vayana bark, a major portion of 
those earnings were used for fines, bribes to various officials, and cuts to middlemen. With 
the new pro- gram, earnings went down but there was considerable enhancement in membersô 
social status and improvement in their relationships within the community. In 2000, ecological 
monitoring indicated that regeneration of vayana has improved from about 6 percent to more 
than 13 percent and that debarking damage was much reduced. EDC members have caught 
other offenders and booked cases against them. With increased patrols, animal sightings in 
the tourism zone have increased (see www. periyartigerreserve.org).  

Example 4: Local government support for conservation: the case of Bhutan  

Bhutan has a well-organized system of local government that is critical to the empowerment 
and development of local communities. The country is divided into 20 districts, known as 
dzongkhags. Each of these districts is divided into several sub-districts, called geog, each with 
a development committee. Local government, at both the dzongkhag and geog level, plays a 
strong role in supporting socioeconomic development of the local communities. Community 
development planning is bottom-up, with each geog preparing a 5-year plan plus an annual 
plan based on the needs and priorities identified by the communities themselves. Such plans 
typically cover road construction, health and education facilities, as well as interventions to 
support livestock improvement and the promotion of alternative income opportunities such as 
NTFP commercialization. There is no difference in the administration of local government 
within and outside protected areas except that geogs and dzongkhags within protected areas 
prepare ñintegrated conservation and development plansò instead of simple development 
plans. Park staff members are represented on geog and dzonkhag development committees 
and are fully integrated into local planning processes. The role played by park staff in marking 
timber for community use directly mirrors the role of territorial district forest officers outside the 
park.  

Example 5: Diverting labour and capital away from biodiversity damaging activities  
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Project designs often assume that individuals who are provided with a new means of income 
will forego their previous income-generating activity. In reality, however, this is not often the 
case. Even if some labor is attracted to new activities, there will not necessarily be a reduction 
in available labor for environmentally damaging activities. The ability to divert labor, particularly 
in low-income com- munities, faces four key challenges:  

People do not have fixed-income targets. Instead of substituting one economic activity for 
another, a worker might try to do both to increase his or her income as much as possible. For 
example, one person may work on a plantation during the day and continue to hunt at night or 
early morning; other may work in tourism in the dry season and continue to log forests illegally 
in the wet season.  

Where there is under employment there will be surplus labor. It will be difficult to develop 
economic activities that divert sufficient labor away from damaging activities. Surplus labor, or 
even underutilized potential labor, including children and women, may fill a labor need. New 
mi- grants may take over activities previously abandoned by the locals for more biodiversity-
friendly activities.  

Newactivitiesthatrelyontechnologyandarenotlabor-intensivewillnotdivertmuchlaborand 
therefore will not have significant impact on the labor market.  

Cultural traditions and reluctance to take on more work for small incremental gain may make 
local communities less receptive to new business ventures, especially if they have already 
invested capital in existing activities and are concerned about the risk of failure. Without 
assistance or incentives to exit from existing activities, individuals may be unable or unwilling 
to transfer their labor to alternative businesses1.  

1.2 Objectives of management  

¶ Sustainable Management of Resources:   For Eco Sensitive Zone of Bagdara, it was 
determined how the resources of the park are impacted by people living inside or near the 
park area, and the different impacts caused by high dependency on the resources, the 
forest resources, ground water resources have been put to extensive use to fulfil the 
community needs resulting in frequent forest fires and depletion inn the level of ground 
water. Such extensive use of natural resources without allowing it to replenish in an 
immeasurable way will after a point in future lead to situations of resource scarcity. A plan 
that overlooks onto the sustainable management of resources can turn out to be helpful in 
reducing pressure on protected areas. 2 

¶ Maintenance of Ecosystem Services : The ecosystem of protected areas as and its buffer 
provide various valuable services to the local communities. These include soil regeneration, 
nutrient cycling, pollination, recreation, provision of pure water (discussed further below), 
continued evolution of genetic resources and maintenance of the functioning ecosystem 
which yields harvestable resources. Such benefits are often difficult to quantify, and even 
local people may take them for granted. They also help buffer climate change and 
contribute by storing and sequestering carbon2. A large population is dependent on forest 
and ground water resources extensively, without allowing proper rejuvenation time for the 
resources. Environmental services do not normally appear in national accounting systems, 
but they may far outweigh direct values when they are computed. If sustainable benefits 
are to be provided to local communities, more effective controls may be required to ensure 
that wildlife populations are maintained at productive levels.  Working upon this factor the 

 

1 Bovarnick and Gupta 2003 
2 People and Protected Areas: Some Issues from India, Pradeep Chaudhry, J.S. Maan, Animal Biodiversity and 
Conservation, 2019.  
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plans aims at developing techniques and guidelines that would account for the value of 
ecosystem services used by the local communities. 3 

¶ Sustainable Livelihoods to enhance the resilience of people living in the Eco 
Sensitive Zone : The livelihoods and well-being of rural poor people are more vulnerable 
to the establishment of PAs particularly in developing countries, because their livelihoods 
are dependent mainly on agriculture and on the available natural resources4. Benefits and 
costs experienced by local people because of PAs can influence positive or negative 
attitudes towards conservation activities5. Balancing conservation goals and the needs of 
the local people has been challenging particularly in recent years6. A non-exhaustive list of 
potential activities that can be promoted are Sustainable agriculture practices, crop 
diversification, agroforestry, farm forestry, Labour intensive activities like, soil and moisture 
conservation e.g., check dams, and contour bunding etc. Energy planning in form of 
promoting LPG, improved cook stoves and biogas, Skill development and micro financing 
of the Self-Help Group activities, Community based ecotourism, home stay, nature guide 
etc. 

¶ Nature Based Tourism : Tourism in Eco Sensitive Areas come with many implications and 
challenges. On one hand it provides employment opportunities and ways of income 
becomes diversified resulting in the betterment of people living in and around reserves. 
Foreigners and nature lovers are attracted to national parks and wildlife sanctuaries but too 
much human pressure in and around protected areas may prove harmful to animal 
populations. Ecotourism from such areas provides a platform to generate substantial 
benefits for both governments and the local communities. The extent to which natureï
based tourism or ecotourism offsets the costs of a Protected Area has been examined in 
very few cases 2. 

¶ Habitat Management : For conservation practitioners, one of the most challenging issues 
is to address humanïwildlife conflicts. Many ecological and social factors can be 
responsible for these conflicts. There is a need to develop preventive strategies so as to 
avoid these conflicts 2. Managing protected areas while retaining habitat integrity is of 
paramount importance. Today Protected Areas are often under threat from ad hoc and 
heavily intrusive ómanagementô that involves unscientific habitat manipulation, earth moving 
and construction 7.  

¶ Integrated Governance Framework : Governance is a key factor for protected areas to 
succeed in conserving biodiversity and supporting sustainable livelihoods. Enhancing 
protected area governance in terms of diversity, quality, effectiveness and equity can 
facilitate the achievement of Aichi Biodiversity Target 11 and help face ongoing local and 
global challenges. Managing any protected area engages different actors, instruments and 
powers and is embedded in multiple levels of rules and decision-making8. It is often 
observed that these different actors involved are responsible for making decisions on 
different matters and the local communities are subject to out of the picture of decision 
making. Communication, consultation, and participation are key elements for constructive 
relationships between protected areas governments and local communities. It is important 
to strengthen the social organization of local communities and to collaborate with local 
stakeholders on issues concerning economic activities and protected area objectives. 

 

3 The role of protected areas for conservation and sustainable use of plant genetic resource for food and agriculture, 
Jeffery A. McNeely, IUCN. 
4 People, protected areas and ecosystem services: a qualitative and quantitative analysis of local people's 
perception and preferences in Côte d'Ivoire. By AMIN, A., ZAEHRINGER, J. G., SCHWILCH, G. & KONÉ, I. in 
Natural Resources Forum, 2015 
5 Impacts of protected areas on local livelihoods in Cambodia, by CLEMENTS, T., SUON, S., WILKIE, D. S. & 
MILNER-GULLAND, World Development 
6 Factors influencing conservation attitudes of local people in Western Serengeti, Tanzania, by KIDEGHESHO, J. 
R., RØSKAFT, E. & KALTENBORN, B. P., Biodiversity and Conservation 
7 Protected Area Management, Conservation India. 
8 Some stress that a distinction should be made among the substantive rights, procedural rights and competences 
that affect decisions (Alexander Paterson, 2012) 
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Social cohesion and organization of the communities around the protected area can 
contribute to improved negotiation, representation, and mobilization of communities against 
external threats. 

 

1.3 Short -term objectives  

Sector  Short term objective  

Environment  

¶ To reduce human animal conflict 

¶ To flourish wildlife in its natural habitat 

¶ To reduce the pressure on Protected Area in terms of usage of natural resources 

¶ To reduce dependency on forest 

¶ To promote sustainable livelihoods. 

¶ To rejuvenate of ground water as a natural resource and allow its replenishment 
and sustainable use of resource. 

¶ To revive of surface water bodies 

¶ To sustain the agriculture produce  

¶ To ensure both the villagers and animals have the required space. 

¶ To promote Wildlife friendly and Harmonious development 

¶ To reduce the pollution caused by industries (new or existing) within the ESZ 

¶ To control the harmful impacts of air/noise/water pollution in the Eco-sensitive 
Zone and promote mitigation measures 

Economy  

¶ To improve the livelihood opportunities for the villagers 

¶ To improve the living conditions of the villagers 

¶ To reduce out migration and illegal ways of income generation 

¶ To boost up local economy 

¶ To promote sustainable agriculture practices to maximize productivity and profit 
while minimizing environmental damage. 

¶ To promote sustainable agriculture practices to maximize productivity and profit 
while minimizing environmental damage. 

Tourism  

¶ To reduce the pressure on Protected Area in terms of usage of natural resources 

¶ To reduce pressure on existing natural resources 

¶ To develop job opportunities for the local community 

¶ To conserve the fragmenting wildlife habitats  

¶ For promoting development of tourist concentrated areas  

¶ To control and prevent further Degradation of already degrading natural assets. 

¶ To protect indigenous species and biodiversity, harmed from invasion of non-
native species.  

¶ For regulated human encroachment around natural assets would lead to 
deterioration of Eco-Sensitive Zones 

¶ To reduce impact of development and construction activities around the man-
made heritage sites (including encroachment also) 

¶ To develop appropriate operation and maintenance of areas around the heritage 
sites 

¶ To control urbanization and regulate tourism and tourist infrastructure 
development 
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Infrastructure  

¶ To reduce dependency on ground water supply  

¶ For at proper disposal and treatment of solid waste (including waste from 
households, agriculture, commercial, sanitary, and institutional) generated in Eco-
Sensitive Zones 

¶ To reduce Human Animal conflict and reduce the wildlife ï vehicle accidents in 
the eco sensitive zone.  

¶ To improve the sanitation condition in eco sensitive zone 

Institution  
¶ For ease in implementation of Plan recommendations and strategies in Bagdara 

Eco sensitive zone 

1.4 Long -term objective  

Sector  Long term objective  

Environment  

¶ Non fragmented wildlife habitat development 

¶ Promote sustainable development in ESZ area of the sanctuary.  

¶ Reduce dependency on ground water resources. 

¶ Reduce human animal conflict. 

¶ Regulation for discharge of treated effluent in Eco-Sensitive Zone impacting the 
wildlife and aquatic species. 

¶ Prevention of Air/Water/Noise/land pollution 

Economy  

¶ Enhance the socio-economic condition. 

¶ Promote the local know how of indigenous technologies.  

¶ Strengthening agriculture and creating different economic opportunities for all to 
build resilient communities and their livelihood opportunities 

Tourism  
¶ Develop Sustainable and Eco Tourism  

¶ Develop a conservation strategy for natural as well as manmade heritage sites. 

Infrastructure  

¶ Deploy Green technology in the water infrastructure development. 

¶ Develop a óSolid Waste Management System'  

¶ Regulation of vehicular movement or high-speed movement in a habitat friendly 
manner 

¶ Declaration of Bagdara as 'Open Defecation Free' ESZ 

Institution  ¶ Develop an overarching institutional framework  

1.5 Problems in achieving objectives  

In recent years, there has been a growing concern amongst protected area professionals 
and the public that many protected areas are failing to achieve their objectives, and, in 
some cases, they are losing the values for which they were established. As a result, 
improving the effectiveness of protected area management has become a priority 
throughout the conservation community. Some of the major concerns are: 

¶ Lack of awareness and administrative hurdles to implementation 

¶ Lack of capacity building initiatives for effective policy implementation 

¶ Operation risks within the ESZ (special area) 

¶ Need for a common mandate/ inter agency coordination. 

¶ Current institutional framework and limited resources.  
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CHAPTER 2 THE STRATEGIES 

2.1 Ecofriendly Suggestive Land use planning  

This section discusses the detailed methodology followed to arrive at final Zonal Master Plan. 
In order to undertake the zoning exercise and to provide location specific 
recommendations in the designated ESZ area , it is important to understand two major 
composite components.  

Firstly, it is important to understand the properties of natural resources governing the 
physical and ecological systems of the area. Each natural resource has its own properties 
which on one hand provide services to humans but on the other hand also place constraints 
for specific activities due to its supportable capacity to withstand pressure which can be termed 
as Sensitivity . Natural resources are generally resilient to natural processes and events such 
as floods, storms, seasonal water scarcity etc., and have a natural capability to recover by 
virtue of their intrinsic properties. However, when these resources are subjected to human 
activities, their degree of resilience gets altered as their intrinsic properties gets changed. 
Resources whose properties get altered with little impact can be considered more 
sensitive to human activities, on the other hand, the resources which can withstand 
higher degrees of impact are lesser sensitive.  For example, forest areas with biodiversity 
of rare and endangered species might be more sensitive to human activities than sparsely 
vegetated areas etc. Hence, identification of those resource areas which are highly 
sensitive to any human activity is necessary for giving recommendations regarding 
protection and conservation of natural resources and biodiversity areas. The 
methodology adopted for environmental sensitivity analysis has been adopted from the 
method given by Ian L. McHarg (1969) and the method will be normalized for our requirements 
based on AHP method provided by Satty (1980).  

Secondly, along with sensitivity of natural resources it is important to understand the 
intensity of human activity in the study area, especially with regards to parameters, which 
have the potential to alter the properties of the resources that they are affecting. It is well 
known that some human activities have far more serious consequences on natural resources 
than others. Such activities needs to be classified on their particular order of 
importance and will be further used to derive the impact on the na tural resource as per 
below formula  

Impact = Sensitivity score * Intensity score.  
The above equation is likely to give outputs that can be straight away used into the planning 
process, to come up with zoning and management recommendations, as indicated in the 
figure below:  

Table 1: Methodology for Impact Analysis 

Sensitivity/ Intensity High Medium Low 

High (H,H) (M, H) (L, H) 

Medium  (H, M) (M, M) (L, M) 

Low (H, L) (M, L) (L, L) 

Legends Critical areas with 
absolute very high 
protection levels 
required   

Management areas with 
controlled development.  

Opportunity areas with 
high adequate 
development potential 
and low human pressure.  
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The details of the parameters considered for building these two indexes have been presented 
in and as follows, the same structure will be adopted for all the areas based on final 
normalization.  

2.1.1 Environmental sensitivity analysis  
Protected areas are those in which human occupation or at least the exploitation of resources 
is limited. A protected area is a clearly defined geographical space, recognized, dedicated and 
managed, through legal or other effective means, to achieve the long-term conservation of 
nature with associated ecosystem services and cultural values. Every P.A. is endowed with 
remarkable ecological, floral, faunal and geomorphological significance. 

Protected areas are a mainstay of biodiversity conservation, while also contributing to peopleôs 
livelihoods, particularly at the local level. Protected areas are at the core of efforts towards 
conserving nature and the services it provides us ï food, clean water supply, medicines and 
protection from the impacts of natural disasters. Their role in helping mitigate and adapt to 
climate change is also increasingly recognized. 

It has been recognized that natural resource and wildlife protection has to go beyond the 
Protected Areas (PAs) to the extended surroundings, consisting of landscapes for the 
interaction and movement of wildlife. Thus, Eco- Sensitive Zones are notified around the 
Protected Areas to guide the management practices in such areas by regulating the human 
activities in the surroundings of the PAs. This provides a transition zone for the PAs and acts 
as a shock absorber towards the anthropogenic activities. 

The livelihood of the people living in and around the PAs are highly dependent on the natural 
resources. The ecosystems in the PAs are significantly fragile to any external pressures. Thus, 
it becomes imperative to understand the environmental sensitivities of the PAs and ESZs to 
guide the management practices and activities. 

As envisaged in the ñNational Wildlife Action Plan-2017-31, it is increasingly recognized that 
wildlife conservation has to go beyond Protected Areas (PAs) to the larger landscapes in which 
these are embedded. A landscape is defined as óa large tract of land constituted by a mosaic 
of interacting land uses with people and the impacts of their activities as the cornerstone of its 
managementô. In this context the ESZ has a significant role to act as the shock absorber of 
the PA. The landscape approach becomes more in such mosaics where agro-practices, other 
resources use can put immense pressure on wild species due to unsustainable use by the 
dependent communities. Lack of awareness can cause far reaching impact by way of resource 
depletion and retard flow of ecosystem services. In view this it is essential to carry out 
environmental sensitivity mapping to analyze the sensitivity of environmental features in the 
study area in context to its sub parameters, as well as interrelationships amongst the 
environmental features. The main environmental features taken into consideration for the 
analysis are:  

¶ Wildlife 

¶ Surface Water Bodies 

¶ Stream Flow Direction 

¶ Land Use Pattern 

¶ Distance from Administrative Boundaries 

¶ Level of Ground Water 

¶ Slope 

2.1.1.1 Wildlife  
The study area is a home to varied species of flora and fauna and offers great ecological and 
biodiversity value because of the ecotone. They consist of ecotone within, which provides the 
optimum surroundings for species to thrive, form habitats, breed, and provides corridors for 
movement and survival of various species. Thus, any change in the local (or regional) 
ecosystem can hamper the flora and fauna of the area and on the ecosystem services they 
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provide of the P.A. Therefore, it becomes imperative to analyze the criticality of existing wildlife 
features in the eco sensitive zone. It has been done by understanding the ecotones, wildlife 
corridors, habitats and congregation areas.  A wildlife corridor is a link of wildlife habitat, 
generally native vegetation, which joins two or more larger areas of similar wildlife habitat. 
Corridors are critical for the maintenance of ecological processes including allowance for the 
movement of animals and the continuation of viable populations9.  

A. Major Wildlife Corridors  
Corridors provide for movement of keystone and other important species and connects 
habitats in different P.A.s. Corridors play an extremely important role in the maintenance of 
biodiversity, but they can only partly compensate for the overall habitat loss produced by the 
fragmentation of the natural landscape. It is important, therefore, that vegetation remnants and 
vegetated corridors are maintained and enhanced as a network across all lands both private 
and public. 

Regional corridors are primary landscape connections between larger important areas of 
habitat. They are generally substantial in width (> 500m ) and provide not only for dispersal of 
individual species but act as habitat in their own right for a range of species.  

B. Minor Wildlife Corridors  
Local corridors are smaller, less defined linkages that provide local connection of remnant 
patches of vegetation and landscape features such as creek lines, gullies, wetlands and 
ridgelines. They may in some cases be less than 50m  in width and as such may be influenced 
by edge effects. Local corridors are an important component of an overall regional landscape 
conservation framework.10 

C. Wildlife Habitats and Congregation Areas  
Forests also provide habitat for a vast array of plants and animals. They provide nesting and 
roosting environments for a wide variety of vertebrate and invertebrate species. Habitat loss 
and fragmentation are the two main contributors to continuing biodiversity decline. Habitats 
are important for predicting where wildlife can be found and for developing strategies for their 
conservation and management.11 

S.No. Parameter  Sub- Parameter  Sensitivity  

1 

Wildlife 

Major Wildlife Corridors Very High 

2 Minor Wildlife Corridors High 

3 Wildlife Habitats and Congregation Areas Very High 

 
D. Case Study ï Bagdara Wildlife Sanctuary  

 The sensitivity of wildlife creatures in eco sensitive zone of Bagdara wildlife Sanctuary have 
been analyzed based on Table above. As shown in map around 20% of the area is highly 
sensitive in reference to wildlife because they are the eco tones. It suggests the presence of 
major wildlife corridors and congregation areas in the southern and south - western region of 
Bagdara wildlife sanctuary comprising of areas from Sidhi district, Baghor village which are 
the important ecological niches. Major concentration of high sensitive areas are found near 
dense deciduous and forest concentration in the northern part and scrub land concentration 
on the south eastern part of the ESZ, with a sparsely spread human settlement pattern 
because of edge effect. The water bodies and slope also play a major role in defining the 
sensitivity of area in reference to wildlife. The areas of slope >20 degrees, and the meeting 
points of dense forests and water bodies reflect a high sensitive areas for wildlife in ESZ and 
are important ecotones.  

 

9 https://www.environment.nsw.gov.au/resources/nature/landholderNotes15WildlifeCorridors.pdf 
10 https://www.environment.nsw.gov.au/resources/nature/landholderNotes15WildlifeCorridors.pdf 
11 https://www.environment.nsw.gov.au/resources/nature/landholderNotes15WildlifeCorridors.pdf 
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Map 1: Sensitivity of Wildlife corridors and Habitats in Bagdara ESZ 

 

2.1.1.2 Surface Water  
Surface water bodies play an important role in maintaining ecological balance, providing a 
source of drinking water, continuing ground water recharge, moderating the climate etc. 
However, lack of awareness about its sensitivity and lack of conservation leads to degradation 
of these water bodies over a certain period of time. Considering its importance in ecosystem 
and in sustaining wildlife as well as human life cycle it becomes important to understand the 
state of criticality for surface water bodies in the study area. Streams, Lakes, and water bodies 
have been considered to assess the environmental sensitivity for surface water bodies. 

A. Streams  
The sensitivity of streams can be identified by delineating a buffer around it. The proportion of 
land around a stream typically known as Riparian Buffer, act as a transition zone between the 
aquatic and upland ecosystem. It plays a major role in reducing the impacts of anthropogenic 
activities on the natural elements.  The U.S. Department of Agriculture defines it as an 
important ecological component of the landscape and are essential as it influences quality and 
quantity of water.12 

The width of the buffer is definitely subject to question on case-to-case basis, largely a factor 
of desirable function of its use as specified in the figure below. However, it is independent of 
the stream order. In fact, studies by USDA suggest ñsmaller order streams often account for 
the greatest miles of watercourse in a basin. Buffering low order streams (1st, 2nd and 3rd) 
has greater positive influence on water quality than wider buffers on portions of larger order 
streams already carrying polluted waterò  

 

12  https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_010931.pdf 

https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_010931.pdf
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The USDA studies recommend that in order to provide an array of functions, the total width of 
a riparian buffer should range from 10 - 100 m (this range of widths may not provide adequate 
habitat for some wildlife). Moreover, the narrow buffer widths require frequent maintenance as 
it is more susceptible to erosion, sedimentation.13 

Based on the above considerations, an assessment criterion has been formulated which is 
shown in table below. 

S. No. Stream Order  Total Buffer Width  Sensitivity  

1. Stream Order 1 (Habitat Conservation) 100 m. Very High 

2. Stream Order 2 (Habitat Conservation) 90 m. Very High 

3. Stream Order 3 (Habitat Conservation) 80 m. Very High 

4. Stream Order 4 (Habitat Conservation) 70 m. High 

B. Lakes and Ponds  
National Lake Conservation Plan was referred in order to understand the classification of lakes 
and understand the sensitivity criteria for lakes. It has mentioned various criteria of lake 
classification based on its physical characteristic, its current use and its administrative region. 
For the national level lake conservation, it has prioritized lakes for an area greater than 7 acres 
and depth beyond 3 m.14 

 

Since the plan is for lake conservation at national level, the area considered is 7 acres. 
Referring to the plan, it can also be concluded that Perennial water bodies are highly 

 

13 http://www.eightmileriver.org/appendicies/09c3_Riparian%20Buffer%20Science_YALE.pdf 
14 National Lake Conservation Plan ï India ï Retrieved from 
https://www.indiawaterportal.org/sites/indiawaterportal.org/files/Guidelines%20for%20National%20Lake%20Cons
ervation%20Plan_MoEF_2008.pdf 

http://www.eightmileriver.org/appendicies/09c3_Riparian%20Buffer%20Science_YALE.pdf
https://www.indiawaterportal.org/sites/indiawaterportal.org/files/Guidelines%20for%20National%20Lake%20Conservation%20Plan_MoEF_2008.pdf
https://www.indiawaterportal.org/sites/indiawaterportal.org/files/Guidelines%20for%20National%20Lake%20Conservation%20Plan_MoEF_2008.pdf


Zonal Master Plan of Bagdara Eco-Sensitive Zone 
 

35 
 

susceptible to environmental impacts. 15 Also referring to the lake sensitivity classification by 
Dane County of Wisconsin as mentioned16 

Based on the above considerations and the scale of water bodies present in the study area 
the classes have been identified for classification of lakes and identifying its sensitivity, which 
is given in table below. 

S.No. Area of the Water Body  Lake  Sensitivity  

1. < 2 Ha. Very Small Lakes Very High 

2. 2 ï 4 Ha. Small Lakes High 

3. > 4 Ha. Medium Lakes Medium 

C. Wetland and its Buffer  
As per Department of Western Australia: A general guideline to protect wetlandôs 
environmental values, the Water and Rivers Commission recommends that a minimum buffer 
of 50 m is established from the boundary of wetland dependent vegetation. Where a wetland 
has significant conservation value a buffer of 200 m or greater may be recommended. 17 

(Buffers contribute to wetland protection. Cooke (1992) in an analysis of wetland buffers in 
King and Snohomish counties in Washington State found that wider buffers (in this case of 
more than 15 m) were more effective at preventing direct human disturbances from 
encroaching into protected wetlands. Most buffers of less than 15 m (95%) were consistently 
linked with more noise, physical disturbance of foraging and nesting areas in the protected 
wetlands and dumping of refuse and yard waste into the protected wetlands.) 

S.No. Buffer from Wetland (in meters)  Sensitivity  

1 50  Very High 

2 100 High 

3 200 Medium 

D. Case Study ï Bagdara Eco Sensitive Zone  

¶ Streams: Sensitivity of streams for eco sensitive zone of Bagdara wildlife Sanctuary have 

been analyzed as mentioned in Table above. As shown in map below around 15% of the 

area along the first and second order stream spread across the ESZ is very highly sensitive 

in reference to streams. The various kinds of settlement patterns observed in ESZ mainly 

fall in the lines of buffer across the stream making the areas much more sensitive and 

critical towards anthropogenic activities 

 

15 National Lake Conservation Plan ï India ï Retrieved from  
https://www.indiawaterportal.org/sites/indiawaterportal.org/files/Guidelines%20for%20National%20Lake%20Cons
ervation%20Plan_MoEF_2008.pdf 

16 https://www.uwsp.edu/cnr-
ap/UWEXLakes/Documents/ecology/shoreland/nr115/lake_classification_assessment_june_2007_wal.pdf 

17 https://eaaflyway.net/wp-content/uploads/2017/11/WRCWN04.pdf 

https://www.indiawaterportal.org/sites/indiawaterportal.org/files/Guidelines%20for%20National%20Lake%20Conservation%20Plan_MoEF_2008.pdf
https://www.indiawaterportal.org/sites/indiawaterportal.org/files/Guidelines%20for%20National%20Lake%20Conservation%20Plan_MoEF_2008.pdf
https://www.uwsp.edu/cnr-ap/UWEXLakes/Documents/ecology/shoreland/nr115/lake_classification_assessment_june_2007_wal.pdf
https://www.uwsp.edu/cnr-ap/UWEXLakes/Documents/ecology/shoreland/nr115/lake_classification_assessment_june_2007_wal.pdf
https://eaaflyway.net/wp-content/uploads/2017/11/WRCWN04.pdf
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Map 2: Sensitivity of Streams in Bagdara ESZ 

 
 

¶ Lakes and Ponds: Sensitivity of lakes and ponds for eco sensitive zone of Bagdara 

wildlife Sanctuary have been analysed as mentioned in Table above. As shown in map 

below, there are around five very small and sensitive water bodies present in the ESZ. 

Three out of five water bodies fall exactly on the edge of the wildlife sanctuary as a part of 

dense forest vegetation, which are the points of wildlife congregation due to edge effects. 

Whereas in the southern region of the wildlife sanctuary and along the water body there 

are also sparsely spread settlements observed 

Map 3: Sensitivity of Lakes in Bagdara ESZ 
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¶ Wetlands: Sensitivity of wetlands for eco sensitive zone of Bagdara wildlife Sanctuary 

have been analysed as mentioned in table above. As shown in map below, around 3% of 

the area along the wetlands is very highly sensitive, 5% highly sensitive, 7% medium 

sensitive. Concentration of wetlands observed in the southwestern region of the wildlife 

sanctuary in Baghor Village which can probably be developed in integration of forest areas 

present in the wildlife sanctuary considering the wildlife sensitivity criteria.  

Map 4: Sensitivity of Wetlands in Bagdara ESZ 

 

2.1.1.3 Flow Direction  
The quality of streams running through the protected areas is not related to the size of these 
areas, but reflect land use. In the protected areas, the biological quality of streams was higher 
than for the same streams in the surrounding territory provided that anthropogenic changes 
were fewer. These data indicate that the creation of protected areas per se does not increase 
freshwater biodiversity and that land use has a major impact on the biological quality of the 
stream in a protected area. (Research based in Italy, on 23 streams in and around the P.A.s)18, 

19 

A. Flowing into the P.A.  
Water of the streams flowing into the protected area, is consumed by wildlife and by 
community for irrigation, therefore, should not be polluted/ disturbed by any interventions 

 

18https://www.researchgate.net/publication/225263185_Biological_quality_of_running_waters_in_protected_areas_The
_influence_of_size_and_land_use 

19 https://link.springer.com/article/10.1007/s10531-004-5355-8 

https://www.researchgate.net/publication/225263185_Biological_quality_of_running_waters_in_protected_areas_The_influence_of_size_and_land_use
https://www.researchgate.net/publication/225263185_Biological_quality_of_running_waters_in_protected_areas_The_influence_of_size_and_land_use
https://link.springer.com/article/10.1007/s10531-004-5355-8
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B. Flowing out of the P.A.  
Water from streams flowing out of the protected area can be utilized for various purposes. The 
sensitivity of the streams with respect to the flow direction is categorized in table below. 

S. No. Parameter  Sub- Parameter  Sensitivity  

1 
Flow Direction 

Flowing into the P.A. Very High 

2 Flowing out of the P.A. Medium 

C. Case Study ï Bagdara Wildlife Sanctuary  
Sensitivity of streams in eco sensitive zone of the study area is also analyzed based on its 
flow direction as mentioned in Table above. As shown in map below, the streams flowing in 
the southern part of eco sensitive zone are in the direction towards the wildlife sanctuary area, 
making the area in the southern region of wildlife sanctuary more sensitive as compared to 
the north region. A linear and nuclear settlement pattern of is observed across the streams 
flowing into the protected area making those streams more sensitive to anthropogenic 
activities.  

Map 5: Sensitivity of Stream Flow Direction in Bagdara ESZ 

 

2.1.1.4 Land Use  
Sustainable utilization of land can be beneficial to humankind in generating economic benefits 
from the land parcel. However, as per Thomas Koellner and Roland W. Scholz, in Assessment 
of Land Use Impacts on the Natural Environment Part 2: Generic Characterization Factors for 
Local Species Diversity in Central Europe ñIt has caused many adverse impacts on the 
biodiversity. It has been negatively influenced by the intensive agriculture, forestry and 
increase in the urban area and infrastructure.ò Environmental sensitivity of the different land 
uses has been analyzed for a better understanding of the environmentally critical areas and 
possible interventions.  

The broad classes of land use used in the process of ESA are: Forest, Forest (Deciduous, 
Dense), Forest (Deciduous, Open), Forest Scrub, Tree Clad Area, Tree Plantation Area, 
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Wasteland Scrub, Gullied/Ravenous Wasteland, Agricultural Crop Land (1 Season), 
Agriculture Crop land (2 Season), Agriculture Fallow Land, Wetlands, Water bodies, and Other 
Land Uses. 

A. Forest  
As per the India Forest Act, 1927, forests are classified into: i) Reserved Forest; ii) Protected 
Forest. 

V Reserved Forest: The State Government may constitute any forestland or waste-land 

which is the property of Government, or over which the Government has proprietary rights, 

or to the whole or any part of the forest-product of which the Government is entitled, a 

reserved forest in the manner hereinafter provided. 

Activities prohibited in reserved forest are:  

¶ clearing  

¶ setting fire to a reserved forest, or,  

¶ trespasses or pastures cattle, or permits cattle to trespass;  

¶ causes any damage by negligence in felling any tree or cutting or dragging any 
timber; 

¶ fells, girdles, lops, or bums any tree or strips off the bark or leaves from, or 
otherwise damages, the same;  

¶ quarries stone, bums lime or charcoal, or collects, subjects to any manufacturing 
process, or removes, any forest-produce; 

¶ clears or breaks up any land for cultivation or any other purpose;  

¶ in contravention of any rules made in this behalf by the State Government hunts, 
shoots, fishes, poisons water or sets traps or snares;  

¶ in any area in which the Elephants Preservation Act, 1879 (6 of 1879), is not in 
force, kills or catches elephants in contravention of any rules so made, 

 
V Protected Forest:  The State Government may, by notification in the Official Gazette, 

declare any forest-land or waste-land which, is not included in a reserved forest but which 
is the property of Government, or over which the Government has proprietary rights, or to 
the whole or any part of the forest produce of which the Government is entitled as protected 
forest. 

V Forest (Deciduous): Dense. Reserved and Protected Forest categorization (high 
sensitivity), thus limiting activities. 

V Forest (Deciduous): Open. Reserved and Protected Forest categorization (high 
sensitivity), thus limiting activities. 

V Forest: Scrub. Reserved and Protected Forest categorization (high sensitivity), thus 
limiting activities. 

V Forest: Tree Clad Area. Reserved and Protected Forest categorization (high sensitivity), 
thus limiting activities. 

V Forest: Tree Plantation. Reserved, Protected and Village Forest categorization (high 
sensitivity), thus limiting activities. 

V Wasteland: Scrub. Culturable wasteland, with scrubs and dominant plantation. These are 
dry and hot during summer season. 

V Wasteland: Gullied/ Ravenous. These are culturable wasteland. This is caused majorly 
by water erosion and most eroded due to soil erosion. These wastelands can be converted 
into culturable land after required treatment and interventions. 

V Agriculture: Cropland (1 season). The current fallow land is the land under 1 crop 
harvest per season. The stress and resource utilization on this type of agricultural land (1 
crop per season) is lesser as compared to the agricultural land under 2 seasons cropping. 
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V Agriculture: Cropland (2 season). The land under 2 season agricultural cropping puts 
more stress on land and resource utilization as compared to single season crop 
agriculture. 

V Agriculture: Fallow. The fallow land as per census is the land kept unseeded/uncultivated 
for 1-5 or more years, thus, exercising least impact on natural resources and giving the 
land time for rejuvenation. The land is culturable, therefore, should not be open to land 
use change. 

V Wetland. Wetlands provide food and habitat for many terrestrial and aquatic species; 
wetland biodiversity is often higher than that of adjacent ecosystems. They play a major 
role in the biosphere by providing habitats for several plants, animals, and other forms of 
life; they may also serve as the last refuges for many rare and endangered species. In 
addition, wetlands can affect the export of organic materials and serve as a sink for 
inorganic nutrients and atmospheric carbon.  

V Waterbodies. Natural ecosystems are heavily dependent on water, as it is essential to the 
development of life. The ecology and landscape play an important role in the quality and 
availability of water.20 

V Remaining. The remaining land use containing settlements and other infrastructure 
facilities. These have higher impact on the wildlife but are least sensitive to development. 

The above-mentioned land uses along with their sensitivities have been presented in table 
below: 

S.No. Land Use Sensitivity 

1 Forest (Deciduous): Dense Very High 

2 Forest (Deciduous): Open Very High 

3 Forest: Scrub Very High 

4 Forest: Tree Clad Area High 

5 Forest Plantation High 

6 Wasteland: Scrub land Medium 

7 Wasteland: Gullied/ Ravinous Medium 

8 Agriculture: Cropland (1 season) Medium 

9 Agriculture: Cropland (2 season) High 

10 Agriculture: Fallow Low 

11 Wetland High 

12 Water bodies High 

13 Remaining Least 

B. Case Study ï Bagdara Eco Sensitive Zone  

Sensitivity to land cover in eco sensitive zone of the study area is analyzed as mentioned in 

Table above. As shown in map below, the concentration of forest areas along the steep slope 

areas and the edges of wildlife sanctuary make it very highly sensitive. The presence of 

agriculture land around Baghor village, wasteland, and water bodies and sparse settlement 

across a large area of the ESZ makes it highly sensitive.   

 

20 https://www.springer.com/gp/book/9783642163296 

https://www.springer.com/gp/book/9783642163296
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Map 6: Sensitivity of various Landuse in Bagdara ESZ 

 

2.1.1.5 Administrative Boundaries  
Administrative boundaries and the activities within generally have a combined impact on the 
sensitivity of environment and ecosystem of any area. Environment Protected Area of a 
protected is much more critical and sensitive as compared to the environment of areas outside 
the Protected Area. However, the ESZ contain the Eco tone and this harbor rich biodiversity.  
The core and buffer boundaries of the ESZs are chosen here to analyze the environmental 
sensitivity for the study area. 

The sensitivity with respect to administrative boundaries is shown in table below. 

S.No. Boundary  Sensitivity  

1 Core (Buffer of 200 m. from core) Very High 

2 Buffer High 

 

A. Case Study ï Bagdara Eco Sensitive Zone  

Environmental sensitivity of the areas in eco sensitive zone is also analysed based on its 
proximity to the boundary of core of protected area which harbour rich biodiversity due to edge 
effect. As shown in map below, the area of 200 meters along the boundary of Bagdara Wildlife 
Sanctuary is demarcated as very high sensitive area which are ecotones. The area comprises 
of around 15% of the ESZ, which requires careful planning consideration understanding the 
activities in that area will have a profound impact on the wildlife sanctuary and its environment. 
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Map 7: Sensitivity of Area based on Administrative Region in Bagdara ESZ 

 

2.1.1.6 Ground Water Level  
Groundwater is another crucial resource in the environment ecosystem. Despite being a 
replenishable resource, its availability is non uniform of space and time, making it an important 
component to assess environmental criticality of any area. The basis of the sensitivity analysis 
of ground water resources has been adopted from the report on initiative of the Government 
of India, the State Level Working Groups/Technical Committees on groundwater estimation to 
re-estimate the groundwater resource potential based on the guidelines of GEC-1997. It 
specifies that sensitivity of groundwater resources can be measured in terms of ground water 
level development which can be an indicator of fluctuations in levels of ground water21, which 
is mentioned in table below. 

S.No. Decadal fluctuations in Water Level  Sensitivity  

1. Less than 70% Low 

2. 70 - 90% Medium 

3. 90 - 100 % High 

4. Above 100% Very High 

Block level data by  Water Resource Department, Madhya Pradesh  for 2015 and 2017 has been 
considered to calculate the level fluctuations in Ground water. The table above can be modified for 
calculating sensitivity of any area to ground water as shown in table below: 

S. No. 
Biennial Fluctuations in Water Level  
(2015 ï 2017) 

Sensitivity  

1. Less than 14% Low 

2. 14 - 18% Medium 

3. 18 - 20 % High 

4. Above 20% Very High 

 

21 http://www.mpwrd.gov.in/documents/18/4ed6a735-5bea-4ebc-848d-d99490bcc62e 

http://www.mpwrd.gov.in/documents/18/4ed6a735-5bea-4ebc-848d-d99490bcc62e
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The calculations for ground water fluctuations have been done as per the formula shown: 
Fluctuations in G.W. Level = [{(G.W. Level for 2017 ï G.W. Level for 2015)/G.W. Level for 2015} 
*100]  

A. Case Study ï Bagdara Wildlife Sanctuary  

Sensitivity to ground water in eco sensitive zone is analysed at block level as mentioned in 
Table above.  As shown in below, entire ESZ have observed a biennial ground water level 
fluctuations of around 9% (Less than 10%), suggesting that ESZ have a very low sensitivity to 
ground water level fluctuations. However, the primary site visits and surveys suggests a high 
dependency of villagers on ground water resources which can be a threat in future periods. 

Map 8: Sensitivity of Ground Water in Bagdara ESZ 

 

2.1.1.7 Slope  
Topographic condition is one of the significant aspects in determining the ecological sensitivity 
for an area. It not only defines the scope of human activities but also the chances of 
occurrences of natural disasters. Slope is one such indicator used here to determine the 
ecological sensitivity for the study area. Pranab Sen Committee ESA Report on steep and not 
so steep slopes classifies slopes with 20 degree or more as steep. "It may be seen that the 
20o cut off recommended by the Committee represents the upper half of the ñSteepò 
classification and higher gradients"22. The description of landscape with respect to slope as 
per the Committee is shown in table below. 

Slope  Per cent  Description  

- 0-3 Flat 

2o 3-8 Gently sloping 

4o 8-15 Sloping 

8o 15-25 Moderately Steep 

 

22 https://www.ercindia.org/files/otherresource/Pranab%20Sen%20committee%20report%202000.DOC 
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Slope  Per cent  Description  

14o 25-50 Steep 

26o 50-100 Very Steep 

45o >100 Extremely Steep 

According to the slope categorization mentioned above, the sensitivity pertaining to slope is 
shown in table below: 

S. No. Slope  Sensitivity  

1 >20 degree Very High 

2 8-20 degree Medium 

3 3-8 degree Low 

4 0-3 degree Least 

A. Case Study ï Bagdara Eco Sensitive Zone  

Slope in eco sensitive zone of Bagdara wildlife Sanctuary has been analysed as mentioned in 
Table 13. As shown in map below, around 15% of the area is very highly sensitive in reference 
to slope. It shows that the areas in the south - western region of Bagdara wildlife sanctuary 
have a slope >20 degree. Understanding the fact that steep slopes naturally restrict human 
activities and create an environment that supports thriving of diverse organism such area are 
suggested to be planned accordingly.  

Map 9: Sensitivity of Slope in Bagdara ESZ 

 

2.1.1.8 Summary of sensitivity Index parameters  
S. No. Parameter  Sub- Parameter  Sensitivity  Score  Weightage  

1 

Wildlife  Wildlife 

Major Wildlife Corridors Very High 5 

18 
2 Minor Wildlife Corridors High 4 

3 
Wildlife Habitats and 
Congregation Areas 

Very High 5 

1 Surface Water  
Stream 
Order 1 

100 m. Very High 5 21 
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S. No. Parameter  Sub- Parameter  Sensitivity  Score  Weightage  

2 
Stream 
Order 2 

90 m. Very High 5 

3 
Stream 
Order 3 

80 m. Very High 5 

4 
Stream 
Order 4 

70 m. High 4 

1 

Lakes and 
Ponds  

Area of 
Water body 

< 2 Ha. 
Very Small Lakes Very High 5 

8 2 
Area of 

Water body 
2 ï 4 Ha. 

Small Lakes High 4 

3 
Area of 

Water body 
> 4 Ha. 

Medium Lakes Medium 3 

1 

Wetland  
Buffer from 

Wetland 

50 m Very High 5 

7 2 100 m High 4 

3 200 m Medium 3 

1 
Flow Direction  

Flow 
Direction 

Flowing into the P.A. Very High 5 
7 

2 Flowing out of the P.A. Medium 3 

1 

Land use  

Forest 

Forest (Deciduous): 
Dense 

Very High 5 

22 

2 Forest (Deciduous): Open Very High 5 

3 Forest: Scrub Very High 5 

4 Forest: Tree Clad Area High 4 

5 Forest Plantation High 4 

6 

Wasteland 

Wasteland: Scrub land Medium 3 

7 
Wasteland: Gullied/ 

Ravenous 
Medium 3 

8 

Agriculture 

Agriculture: Cropland (1 
season) 

Medium 3 

9 
Agriculture: Cropland (2 

season) 
High 4 

10 Agriculture: Fallow Low 2 

11 Wetland Wetland High 4 

12 
Water 
bodies 

Water bodies High 4 

13 Remaining Remaining Least 1 

1 Administrative  
Boundaries  

 Core Very High 5 
7 

2 Buffer High 4 

1 

Ground Water 
Level  

Decadal 
fluctuations  

in Water 
Level 

Less than 70% Low 2 

5 
2 70 - 90% Medium 3 

3 90 - 100 % High 4 

4 Above 100% Very High 5 

1 

Slope   

>20 degree Very High 5 

4 
2 8-20 degree Medium 3 

3 3-8 degree Low 2 

4 0-3 degree Least 1 

Legends  
Sensitivity Score 

Very High 5 

High 4 

Medium 3 

Low 2 

Least 1 
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The parameters thus after being analysed in isolation were evaluated in interrelation to each 
other, by weighing each parameter using analytical hierarchy process. The final zoning can 
be summarised as shown in table above. There is around 1.23% of highly sensitive area 
concentrated on the boundary that edges Bagdara wildlife Sanctuary. Whereas the medium 
and low sensitive areas come out to be 72.80% and 25.7% respectively. Highly sensitive areas 
can clearly be demarcated in the region which can be left as it is without much intervention or 
allowance of anthropogenic activities.  

Map 10: Environmental Sensitivity in Bagdara ESZ 

 
Source: MAPIT and IPE analysis 

2.1.2 Human Activity and Impact assessment  
Activity Intensity mapping exercise analyses the impact of human activities in the study area 
in context to the natural environment. It identifies the severity of the impact of anthropogenic 
activities in the buffer area of the notified eco sensitive zone. The categories of anthropogenic 
activities taken into consideration for analysis are:   

¶ Movement of Vehicular Traffic / Passing of Railway Line 

¶ Passing of Transmission lines 

¶ Population Density 

¶ Built Environment 

¶ Agriculture 

¶ Cooking fuel 

¶ Ground Water Extraction 

¶ Livestock Rearing 

¶ Noise and Settlement 

¶ Forest Dependency 

2.1.2.1. Movement of vehicular traffic / Passing of railway line  
The growing network of roads in rural landscapes is creating new challenges and opportunities 
for transportation planning and the conservation of wildlife habitat. One concept for evaluating 
the ecological footprint of rural road networks and establishing wildlife conservation measures 
is the ñroadȤeffect zoneò, which is a measure of the spatial extent of ecological effects that 
extend beyond the physical edge of roads.  
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As one of humanityôs most prolific linear infrastructures, roads are an important direct driver 
of habitat conversion. Beyond simply reducing the extent of suitable habitat, roads can act as 
population sinks for many species through traffic-induced mortality. Roads also fragment 
otherwise contiguous blocks of habitat, and create edge effects such as reduced humidity and 
increased fire frequency that reach well beyond the roadsô immediate footprint. Finally, roads 
provide conduits for humans to access nature, bringing hunters and nature users into 
otherwise wilderness locations. 

Study ï the data on the distribution of roads from the global roads open access data set, and 
excluded all trails and private roads, which were inconsistently mapped. The data set is the 
most comprehensive publicly available database on roads, which has compiled nationally 
mapped road data spanning the period 1980ï2000. We mapped the direct and indirect 
pressure of roads by assigning a pressure score of 8 for 0.5 km out for either side of roads, 
and access pressures were awarded a score of 4 at 0.5 km and decaying exponentially out to 
15 km either side of the road. 

While railways are an important component of our global transport system, their pressure on 
the environment differs in nature from that of our road networks. By modifying a linear swath 
of habitat, railways exert direct pressure where they are constructed, similar to roads. 
However, as passengers seldom disembark from trains in places other than rail stations, 
railways do not provide a means of accessing the natural environments along their borders. 
To map railways, we used the same data set as was used in the original footprint, as no update 
of this data set or alternate source has been developed. The direct pressure of railways was 
assigned a pressure score of 8 for a distance of 0.5 km on either side of the railway. 

More recently, study of the effect of road noise on bird populations appears to have resumed 
with re-evaluation of data from an early study from the Netherlands on grassland habitats 
(Veen, (119) c.f. van der Zande et al., (116)) that concluded some species would avoid rural 
roads to a distance of 500-600 m and busy highways to 1600-1800 m. The data were 
subsequently reviewed and it was concluded that road noise appeared to be significant in the 
distribution (i.e., reduced nest density) of the lapwing (Vanellus vanellus), black-tailed godwit 
(Limosa limosa) and, perhaps the redshank (Haematopus ostralegus), however the effect was 
not found for the oystercatcher (Tringa tetanus). (116) The levels of noise were not measured 
in this study. A further series of studies from the Netherlands has supported this argument 
finding that numbers of breeding birds in wooded areas declined significantly near roads and 
in proportion to the density of traffic on the road. Reijnen et al. (96) reported a reduction in the 
numbers of breeding birds adjacent to a busy highway (30,000-40,000 vehicles/day) and at a 
distance of 300 m. The level of noise was not measured. Reijnen and Foppen (97) studied the 
willow warbler (Phylloscopus trachilus) and found that the density of territorial males was lower 
distances of up to 200m than at greater distances (up to 400 m). Also, older males were more 
abundant further from the road. It is suggested that noise may have an important effect 
(predicted to have a mean of 50 dB(A) at 500 m) along the highway (traffic density 50,000 
cars/day). The dispersal of the breeding males away from the road was broken down 
subsequently to be progressively increasing in zones of 0-200 m, 200-400 m and a >400m 
control zone. Reijnen and Foppen(98) found 17 of 23 species studied for three years showed 
some negative effect of road (40-52,000 cars/day). The effect was diminished in years in which 
the overall population size was large and they suggest measuring effects of several years to 
ensure an accurate measure of the effect. Similar reductions in grasslands were reported in a 
subsequent study of 12 passerine species where the density of 7 were found to be reduced 
and predicted by the number of cars and distance from the road.(100) The effect appears to 
be most significant above a noise level of about 50 dB(A) with a level of 70 dB(A) on the verge 
of the road. At a traffic density of 5,000 cars/day most species showed a reduction of 12-56% 
within 100 m of the road. At distances of > 100m only the black-tailed godwit (Limosa limosa) 
and oystercatcher (Haematopus ostralegus) showed reduction in density. At a traffic density 
of 50,000 cars/day density was reduced between 12 and 52% for all species studied at 
distances of up to 500 m. Sensitive species include both waterfowl (shoveler ducks) and 
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passerine species (black-tailed godwit, oystercatcher, lapwing, skylark) that were reduced in 
density between 14 and 44% up to a distance of 1500 m making it difficult to determine any 
particular group that might be more sensitive. 

A more extensive study of 43 species of woodland birds in both deciduous and coniferous 
forests found that 26 (60%) showed some reduction in density adjacent to the road. (99) Noise 
was the only factor found to be a significant predictor and the number of cars and distance 
from the road were significant factors in the number of breeding birds. The ñeffect distancesò 
were 40-1500 m (10,000 cars/day) and 70-2800m (60,000 cars/day). There was a reduction 
in density at 250 m from the road of between 20 and 98%. The frequency range of road noise 
was 100 Hz to 10 kHz with the loudest in the range of 100-200 Hz and 0.5-4 kHz with a 
threshold at between 20 and 56 dB(A). The authors note that if noise were constant there was 
no difference between plots with high and low car visibility. Further it is noted that there is no 
pattern of interference with song calls and, thus, the immediate cause of the effect is not 
apparent. It is suggested that a supplementary aspect may be stress. 

A study along an interstate highway in the United States supported the findings previously 
reported (41, 96-100), however, the results rely heavily on assumptions from the work in the 
Netherlands being applicable and there is limited original data that would more conclusively 
support the earlier findings. (44) A >100 m avoidance zone is reported for moose, deer, 
amphibians, forest and grassland birds. Moose corridors and grassland bird avoidance 
extended >100 m. However, grassland bird data are scarce and scattered in the open areas 
near the highway and woodland bird data is extrapolated from the earlier studies by Reijnen 
and colleagues (41, 96-100). More recently, Forman et al. (45) reported that several species 
of grassland bird (especially the bobolink and eastern meadowlark) decreased in numbers 
and breeding in patches as the amount of traffic on roadways increased. At light traffic volumes 
of between 3,000 and 8,000 vehicles there was no effect on distribution, whereas moderate 
traffic levels of between 8,000 and 15,000 vehicles/day had no effect on the presence of birds, 
however, breeding was reduced to 400 m. Both presence and breeding of birds was reduced 
at traffic levels between 15,000 ï 30,000 vehicles/day to a distance of 700 m  and at >30,000 
vehicles/day both presence and breeding were reduced up to a distance of 1200 m. The 
species affected are mainly the bobolink and eastern meadowlark. The levels of noise in this 
study are not given although studies that manipulate noise levels are suggested. 

In a nocturnal species (the stone curlew, Burhinus oedicnemus) in England, roads were found 
to reduce numbers at distances of up to 3 km . (56) The authors suggest that visual stimuli 
(headlights) could have a greater effect than noise alone even though traffic noise or vehicle 
movements are suggested as primary causes. (56) It should be noted that, in this study there 
was no evidence of a lessening of the effect if nearby suitable habitat (away from the road) 
was scarce or abundant. 

The general conclusion is that some (although not all) bird species are sensitive at least during 
breeding to noise levels and that the distances over which this effect is seen can be 
considerable varying from a few meters to more than 3 km  (see Appendix A - Table 1 for a 
summary) 

The goats did not seem to be disturbed by the noise from trains. Rost and Bailey (102) found 
that deer and elk avoided coming within 200 m of roads (paved, gravel and dirt)23 

The potential for distant machine noise to have a negative impact is suggested at distances 
between 100 m and < 1 km .24 (Studies on Rhesus Monkeys in the lab have shown that a 30% 
increase in blood pressure following exposure to as an average 85 dB)25. As per the study 

 

23 https://www.fhwa.dot.gov/ENVIRONMENT/noise/noise_effect_on_wildlife/effects/wild04.cfm 

24 https://www.nap.edu/read/23479/chapter/4#20 

25 http://www.naturesounds.org/conservENW.html 

https://www.fhwa.dot.gov/ENVIRONMENT/noise/noise_effect_on_wildlife/effects/wild04.cfm
https://www.nap.edu/read/23479/chapter/4#20
http://www.naturesounds.org/conservENW.html


Zonal Master Plan of Bagdara Eco-Sensitive Zone 
 

49 
 

conducted in the link below, the impact of Highways which has high ïspeed vehicular traffic is 
considered equivalent to railway lines on wildlife movement. 

Sr. 
No. 

Road effect zone for National and State highway (30k -60k 
vehicles/day) or passing up of railway line  

Impact  

1 Less than 500m Very high 

2 500m - 1000m High 

3 1000m - 3000m Medium 

4 More than 3000m Low 
 

Dispersed offȤhighway vehicle activity on rural road networks creates a disturbance that 
reduces the effective amount of wildlife habitat and therefore has the potential for an extensive 
roadȤeffect zone. A spatially explicit study was conducted in rural Alaska, U.S.A to develop 
resource selection functions for wildlife (especially Moose) at three spatial scales (250 m, 500 
m, and 1000 m).26 

Sr. No.  
Road effect zone for District and local roads  
(3k-10k vehicles/day)  

Impact  

1 Less than 250m Very high 

2 250m - 500m High 

3 500m - 1000m Medium 

4 More than 1000m Low 

 

Map 11: Impact by movement of vehicles through Bagdara ESZ 

 

2.1.2.2. Passing of transmission lines  
Transmission lines bring power over long distances across the province, traversing forests, 
streams and other wildlife habitats. As a result, transmission lines have various effects on 
wildlife and wildlife habitats. Several construction factors may have an effect on wildlife and 
wildlife habitat. These include clearing and disposal of vegetation, temporary access trails, 
crossing water bodies, waste and chemicals and borrow pits. The best way to avoid negative 
effects on wildlife habitat is to avoid sensitive sites and to adopt variety of mitigation measures 
to reduce or eliminate negative effects when constructing transmission lines and its 

 

26 https://esajournals.onlinelibrary.wiley.com/doi/10.1890/ES10-00093.1 

https://esajournals.onlinelibrary.wiley.com/doi/10.1890/ES10-00093.1
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maintenance. These include generally accepted mitigation measures and opportunities to 
enhance habitat, such as establishing buffer zones around sensitive habitat or scheduling 
construction activities when they will be least disruptive. 

As per the study conducted in Manitoba (PDF- fur, feather, fins and transmission lines) which 
outlines the effects transmission lines on wildlife and wildlife habitats.27 

Sr. No.  ROW from transmission lines  Impact  

1 Less than 40m Very high 

2 40m - 80m High 

3 More than 80m Medium 

2.1.2.3. Population density  
Many of the pressures humans impose on the environment are proximate to their location, 
these include pressures such as disturbance, hunting and the persecution of non-desired 
species. Moreover, even low-density human populations with limited technology and 
infrastructure developments can have significant impacts on biodiversity. 

Study - Human population density was mapped using the Gridded Population of the World 
data set developed by the Centre for International Earth Science Information Network. For all 
locations with more than 1,000 people per sqkm, maximum impact was allotted. For more 
sparsely populated areas, we logarithmically scaled the pressure score (Levels of impact) 
using:   

 
Sr. No.  Population density  Impact  

1 More than 1000 people per sq. km. Very high 

2 1000 ï 500 people per sq. km. High 

3 500 ï 250 people per sq. km.  Medium 

4 Below 250 people per sq. km. Low 
Map 12: Impact by population density in Bagdara ESZ 

 

 

27 http://censusindia.gov.in/Census_And_You/housing.aspx 

http://censusindia.gov.in/Census_And_You/housing.aspx
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2.1.2.4. Built environment  
Built environments are human-produced areas that provide the setting for human activity. In 
the context of the human footprint, we take these areas to be primarily urban settings, including 
buildings (made out of bricks, concrete and cement), paved land. Built environments do not 
provide viable habitats for many species of conservation concern, nor do they provide high 
levels of ecosystem services. As such, built environments were assigned high impact 
parameter on forest and wildlife. 28 

Concrete is one of the most widely used materials in the world, and the energy-intensive process to 
create it is the third largest source of planet warming CO2. Of course, all that finished concrete around 
us not only inhibits biodiversity-wildlife doesnôt find paved-over areas particularly hospitable-it also leads 
to pollution, erosion and flooding as torrents of run-off canôt naturally percolate through soils as they 
make their way downstream. Yet another concern is that concrete absorbs much more heat than does 
soil, so cities are often significantly warmer than rural areas, exacerbating the greenhouse effect. 29 

 

Sr. No.  % of pucca construction  Impact  

1 More than 40 % High 

2 40% - 10%   Medium 

3 Less than 10% Low 

Exhibit 2: % of pucca construction in Bagdara ESZ 

  

Map 13: Impact by the construction of Pucca Houses in Bagdara ESZ 

 

 

28 https://www.nature.com/articles/ncomms12558 
29 http://censusindia.gov.in/Census_And_You/housing.aspx 

0

20

40

60

80

0 20 40 60 80 100 120 140 160

https://www.nature.com/articles/ncomms12558
http://censusindia.gov.in/Census_And_You/housing.aspx


Zonal Master Plan of Bagdara Eco-Sensitive Zone 
 

52 
 

2.1.2.5. Agriculture  
Intensive agriculture, also known as intensive farming, is characterized by a low fallow ratio, 
higher use of inputs such as capital and labour, and higher crop yields per cubic unit land area. 
Fallows are non-productive periods that leave essential elements in abundance for the 
upcoming agro-ecosystem. The practice of fallow farming assumes that by clean cultivation 
the moisture received during the fallow period is stored for use during the crop season.  

As per Indian Census, culturable land that is kept fallow for one reason or another can be 
classified as follows ï  

1. Current fallow (<1 year): Cropped area, which are kept fallow during the current year but 
was cultivated in the previous year.  

2. Fallow land other than current fallow (1 ï 5 years): All lands, which are taken up for 
cultivation but are temporarily out of cultivation for a period of not less than one year and 
not more than five years. 

3. Culturable Waste (>5 years): All lands available for cultivation whether not taken up for 
cultivation or taken up for cultivation once but not cultivated during the current year and 
the last five year.  

 

Whether a village is subjected to intensive agriculture can be calculated by obtaining the ratio 
of Net Area Sown to Net Culturable Land. A high agriculture intensity ratio would suggest a 
high pressure on land resources without adequate fallow periods.  The median and the third 
quartile value of agriculture intensity practiced in Bagdara ESZ is 0.60 and 0.75 respectively. 
Based on this data, we can classify the agriculture intensity as mentioned below; 

Intensive Agriculture Index  

S. No. Range Impact  

1 <0.6 Low 

2 0.60 to 0.75 Medium 

3 >0.75 High 

 
Map 14: Impact by performing intensive agriculture (projected for future as well) in Bagdara ESZ 

 
Source: MAPIT and IPE analysis 

Agriculture Intensity = Net Area Sown / Net Culturable Land 
= Net Area Sown / [Net Area Sown + Total Fallow Land] 
= Net Area Sown / [Net Area Sown + (Current Fallow + Fallow Land other than current 
fallow + Culturable Waste)] 
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2.1.2.6. Cooking Fuel  
According to Census 2011, firewood was the most extensively used cooking fuel which 
contributed to 98% of it. However, after the introduction of Ujjwala Scheme in 2016, the ground 
situation has drastically altered. As per June 2019, more than 64 lakh LPG connections have 
been released in MP. 

Though Ujjwala has led to a substantial increase in LPG ownership among rural households, 
a study done by Gupta Vyas et.al. 2019 states only 22.6% of the rural population uses LPG 
solely.30 The rest 77.2% of the population still continues to use chulha or a mix of chulha and 
LPG. This is because the vast majority of respondents believe that food cooked on chulha is 
tastier, and is better for the health of the person eating. 

Based on the above factor, a correction value of .78  has been applied to census data to 
obtain a true value of the percentage of households per village still using unsustainable 
sources of cooking fuel, which includes firewood, crop residue, coal, lignite, charcoal and 
kerosene. This data has been used to calculate the number of households in each village that 
still uses unsustainable solid fuels for Cooking.  

A study focused on fuel wood consumption patterns by semi-nomadic pastoralist community 
around Corbett Tiger Reserve, India established that on an average the overall fuel wood 
consumption per day per family was 20.09 ± 0.7 kg, approximately 8 m3 per year per family.31 
However, under the current concept of green certification, a yield of 0. 7 m3 ha-1year-1 is 
suitable for the sustainable management of forest resources to meet future wood demands.32  

Based on the available forest area and household data per village, the total sustainable yield 
and extraction have been calculated to obtain the excess of fuel wood collected by the villagers 
from the protected areas. 

The data shows that than 75% of the villages in Bagdara obtain more than 154 m3 of wood 
per year than the sustainable threshold level. The impact of consumption of fuel wood for 
cooking can be classified as follows ï  

S. No. Cooking Fuel Index (Range)  Impact  

1 0 or above  Low   

2 Less than 1 to -154  High   

3 < - 154 Very High 

 

30 Gupta, A., Vyas, S., Hathi, P., Khalid, N., Srivastav, N., Spears, D., & Coffey, D. (2019). Persistence of solid fuel 
use despite increases in LPG ownership: New survey evidence from rural north India. doi: 10.31235/osf.io/yv2es 
31 Hussain, A., Dasgupta, S., & Bargali, H. S. (2016). Fuelwood consumption patterns by semi-nomadic pastoralist 
community and its implication on conservation of Corbett Tiger Reserve, India. Energy, Ecology and 
Environment, 2(1), 49ï59. doi: 10.1007/s40974-016-0050-7 
32 Evans, J. (2001). The forest handbook. Oxford: Blackwell Science. 

No. of households still using solid fuels in 2019  = 
No. of households dependent on solid fuels in 2011 * 0.78 (post- Ujjwala correction factor) 
 
 

Excess Fuel wood Collected  = Sustainable Yield ï Total Extraction 
= 0.7*Forest Area ï 8 * Total no. of households still using solid fuels post Ujjwala   
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Map 15: Impact by collecting and using more fuel wood from the forest for cooking purposes 

 
Source: MAPIT and IPE analysis 

2.1.2.7. Ground Water Extraction  
One of the major issues that was highlighted in the Bagdara Eco- Sensitive Zone is the 
decreasing ground water levels. On conducting Focused Group Discussions with the local 
communities, it was informed that the ground water levels have been decreasing rapidly in 
some areas, and some villages report it has gone below 100 ft. bgl. 

Since the main livelihood of the people within the ESZ is agriculture, which is highly water 
dependent, this lowering of groundwater level affects the economic, social and health status 
of the residents. Moreover, the village community is highly dependent on ground water for 
fulfilling their needs of water like drinking, washing, cooking, bathing etc. 

So, the ground water extraction is dependent two factors, first is ground water extracted for 
fulfilling the basic needs of villagers and second is the ground water extracted for irrigation 
purposes. 

Basic requirements  

As per the CPHEEO manual and the rural water supply scheme, 40 lpcd (Liters per capita per 
day) is the minimum water required in villages to fulfil their basic requirements. It is indicative 
quantity of water which is being extracted from groundwater in each village. The following is 
the breakup for the same. 

Sr. No.  Activity  Water required /extracted (liters /person/day)  

1 Drinking 5 

2 Cooking 5 

3 Bathing 5 

4 Washing utensils 20 

5 Washing cloths 10 

6 Ablution 30 

7 Cleaning house 10 

TOTAL (LPCD) 40 

Ground water extracted (liters) = Population of village * minimum water required by each 
person in a day as per the standards, 1 well serves 250 persons, so the minimum quantity of 
water that can be extracted from one well = 40lpcd * 250= 10000 liters per day. 












































































































































































































































































































































































