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The Goal… 

 Provide the site management with a  
framework for maintaining as well as 
enhancing the values of world heritage site so 
that its ‘Outstanding Universal Values (OUV’s)’ 
are maintained and the site is able to address 
and adapt to pressures brought about by 
climate change.  



Natural World Heritage Sites in India 

Kaziranga National Park 
(1985) 

Manas Wildlife 
Sanctuary (1985) 

Sundarbans National Park 
(1987) 

Keoladeo National Park 
(1985) 

 Nanda Devi and Valley of 
Flowers National Parks (1988) 

Great Himalayan National Park 
Conservation Area (2014) 

Kaas Plateau, Western Ghats 
(2012)  



Climate Change Adaptation Plan 



Climate Change Situational Analysis:  
Keoladeo National Park WHS 



 Scenario I: Erratic Rainfall 

Climate Change Risk Anaysis:  
Keoladeo National Park WHS 



 Scenario II: Increased Drought 

Climate Change Risk Anaysis:  
Keoladeo National Park WHS 



Capacity to Adapt: Strengths and weaknesses 
STRENGTHS WEAKNESSES 

Legal and 
Policy 
Context 

Current laws are sufficient 
to deal with wildlife and 
forest management 

Laws to curb pollution are weak. Policy on 
green development is poorly implemented. 

Staff Moderately trained staff 
equipped to tackle 
ordinary issues. 

High skill training, capacity building and 
modernisation is lacking. Staff numbers 
need to be increased for intensive 
management especially in the context of 
climate change. 

Site Design WHS is aptly sized and 
located. 

Vicinity to urban areas poses a possible 
risk. 

Community 
and Partners 

Local people are active 
partners in management. 

Preventing any hostility due to stringent 
laws especially relating to pollution norms 
and green development. 

Management 
System 

Suitable for the current 
needs. Addresses the 
concerns of all 
stakeholders. 

Needs to be oriented to incorporate 
international concerns over climate 
change vis-à-vis landscape level planning. 



Considering Hard and Soft options:  
Advantages and Challenges 

 Hard Options Advantages Challenges 
1. Assuring water supply 

in July from Panchna 
dam 

It would enhance food 
resources for birds. It would 
help in good heronry formation. 
It would attract more migratory 
birds/species. 

Convincing the State 
Government to ear-mark the 
required quantity of water 
for Keoladeo National Park 
each year. 

2. Prevent poaching and 
habitat destruction of 
Siberian Cranes in 
Central Asia and 
Russia 

The critically endangered 
central population of Siberian 
Crane , if any in the wild, may 
resume population growth and 
migrate like the yesteryears. 

Convincing the range 
countries to adopt specific 
conservation programmes. 

3. Reducing tourist 
pressure on the WHS 

Will cause least disturbance to 
birds and may increase the 
occurrence of sensitive species 
wintering/breeding in the park 

Convincing the people and 
policy makers is a daunting 
task. 

4. Separate staff for 
monitoring, protection 
and development works 

Will improve the management of 
the WHS and bring it to 
international standards. 

The department may not be 
able to get the support of 
the State Government.  



Considering Hard and Soft options:  
Advantages and Challenges 

Soft Options Advantages Challenges 
1. Changing agronomic 

practices of 
neighbouring villages 
to sustainable farming 

Reduced use of chemicals will avert the 
dangers(seen and unknown) of pollutants 
and may trigger larger number of nesting 
population of resident birds. 

Decrease in 
productivity(short-term) may 
dampen the adoption of 
organic farming by the local 
farmers. 

2. Maintaining natural 
water flows in the 
region 

Will keep the aquifer charged and lead to 
more vegetation and food for the birds. 

Local polity may play a 
spoil-sport. 

3. Regulating religious 
tourism in the WHS 

Will provide more disturbance free area 
for the wildlife. 

Dealing with public 
sentiments may backfire on 
the existence of the park. 

4. Landscape level Eco-
friendly agro practice 
around the National 
Park 

It will reduce chemical pollutions and 
birds mortality due to pesticide 

It require policy level 
decision and political will 

5. Control of invasive 
species in surrounding 
landscape 

It will reduce the inflow of invasive 
species inside the Park from outside 
such seeds of invasive plants and fishes 
to the Park from the surrounding areas 

Mobilization of fund 



Nanda Devi & Valley of Flowers WHS 



Nanda Devi & Valley of Flowers WHS 
 Outstanding Universal Values 



Climate Change Situation Analysis:  
Nanda Devi & Valley of Flowers WHS 

Features  Attributes Comments 
Condition, 

sensitivity/vulnerability, situation 
analysis, etc 

Link to master sheet questions 

Sources of 
information 

FLORA Richness 
Nanda Devi NP- 640 species  
Valley of Flowers NP 527 
species  

High abundance of MAPs. Only 
known wild population of 
Saussurea costus occurs in 
Nanda Devi NP. Polygonum 
polystachium a weed in Valley of 
Flowers NP 

Hajra & Balodi 
1995 Samant 
1993,  

Habitat- 4-5 forest types, 2-3 
shrub communities, 15-18 
alpine plant communities 

Negligible anthropogenic 
influence since 1983 (control site 
for climate change studies) 
Morainic deposits support 
regeneration of Betula 
Intact patches of Juniper 

Samant & Joshi 
2004, Adhikari 
2004 



Features  Attributes Comments 
Condition, 
sensitivity/vulnerability, situation 
analysis, etc 
Link to master sheet questions 

Sources of 
information 

MAMMALS Richness  
Nanda Devi NP- 22 species  
Valley of Flowers NP 17  
species 

High diversity of fauna, including 
many endangered species of global 
conservation significance such as 
snow leopard, musk deer 

Tak and Kumar 1987, 
Lamba 1987, 
Sathyakumar 1993, 
2004, ZSI 2005, Kala 
1998 

Abundance 
Nanda Devi NP: 
Encounter rates (Blue 
Sheep 0-3/Km, Himalayan 
Musk Deer 0-0.22/Km)  

High abundance of snow leopard 
prey such as blue sheep and musk 
deer when compared to other areas 

Sathyakumar 1993, 
2004 

Mammal habitats Better status as indicated by habitat 
quality. No livestock grazing since 
1983 and negligible human use 

Sathyakumar 1993, 
2004 

Climate Change Situation Analysis:  
Nanda Devi & Valley of Flowers WHS 



Features  Attributes Comments 
Condition, 
sensitivity/vulnerability, situation 
analysis, etc 
Link to master sheet questions 

Sources of 
information 

BIRDS Richness 174 species Sankaran 1993 
Abundance 
Nanda Devi NP: 
Encounter rates 
(Himalayan Monal 
pheasant 0.75-2.28/Km, 
Himalayan Snowcock 
1.33/Km, Koklas pheasant 
3 calling males in 
Debrugeta area) 

High abundance of galliformes Sankaran 1993, 
Sathyakumar 2004 

Climate Change Situation Analysis:  
Nanda Devi & Valley of Flowers WHS 



Climate Change Situation Analysis:  
Nanda Devi & Valley of Flowers WHS 

Features Attributes Condition 
and trend 

Overall 
assessment 

Sources of information & comment 

Flora Richness Stable Management Plan, Nanda Devi Expedition 2003 

Habitat Stable Management Plan, Nanda Devi Expedition 2003 

Mammals Richness Stable Management Plan, Nanda Devi Expedition 2003 

Abundance Stable Management Plan, Nanda Devi Expedition 2003 

Mammalian 
Habitats 

Stable Management Plan, Nanda Devi Expedition 2003 

Birds Richness Stable Management Plan, Nanda Devi Expedition 2003 

Abundance Stable Management Plan, Nanda Devi Expedition 2003 



Climate Change Risk Analysis:  
Nanda Devi & Valley of Flowers WHS 

Scenario 1 



Climate Change Risk Analysis:  
Nanda Devi & Valley of Flowers WHS 

Scenario 2 



Capacity to Adapt: Strengths and weaknesses: 
Nanda Devi & Valley of Flowers WHS 

STRENGTHS WEAKNESSES 
LEGAL AND POLICY CONTEXT Monitoring and 

protection 
No specific 
guidelines/protocols for 
climate change  

STAFF Regular patrolling  Training related to 
climate change & 
adaptation 

SITE DESIGN Geographically 
protected 

Fragile ecosystem 

COMMUNITY AND PARTNERS History of 
conservation 

Climate change 
awareness 

MANAGEMENT SYSTEM Regular Patrolling 
and Monitoring 

Infrastructure 



Considering Hard and Soft options:  
Advantages and Challenges 

Hard Options Advantages Challenges 
1. Monitoring & 

protection  
Conservation of OUV Terrain and 

communications 
2. Regulating 

ecotourism 
Reducing disturbance to 
the habitat and OUV 

Pressures from 
mountaineers and local 
communities 

3. Special task force for 
monitoring and 
protection 

Will improve the 
management of the WHS 
and bring it to 
international standards 

There is no separate 
government policy for 
WHS  

Soft Options Advantages Challenges 
1. Providing livelihood 

opportunities and 
options to the local 
communities 

Reduced pressure on 
ecotourism and illegal 
activities in the park 

Lack of awareness & 
alternate livelihood skills 



In Conclusion… 
 The UNESCO Field Guide is useful as it provides ample 

guidance to prepare site-specific climate change 
adaptation workbook for WHS. 

 Nevertheless, professional assistance from expert(s)/ 
expert institution(s) is required in preparation of 
workbook. 

 More guidance is needed for dealing with climate 
change effects and adaptations required in respect of 
‘Criterion vii’. 

 Stakeholders inputs are required for assessing ‘Risks’ 
and in prioritizing ‘Management Actions’. 



Thank you… 
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