
BIODIVERSITY
COMMUNITIES
AND CLIMATE CHANGE

BIO
D

IVERSIT
Y, C

O
M

M
U

N
IT

IES, AND CLIMATE CHANGE

Editors
Chandra Prakash Kala
Chandra Shekhar Silori

Biodiversity conservation and sustainable use of natural resources has remained one of 
the key challenges for development agencies and concerned stakeholders for decades 
together. The huge threat of climate change has only added to this complexity. In this 
context, the present book Biodiversity, Communities, and Climate Change is designed 
to help in guiding the various principles of biodiversity conservation, effects of climate 
change and role of communities at various levels and landscapes.  A total of 19 chapters 
are covered in this book and they encompass a wide range of topics including tools of 
biodiversity assessment ranging from conventional ecological and social survey methods 
to the use of latest technology such as Geographical Information System (GIS) and remote 
sensing. 

Key Features
• Description of biodiversity conservation with focus on the status of biodiversity from 

lower to higher fl ora and fauna
• Assessment of evaluation of impacts of allelopathic compounds on growth of native 

plant species 
• Signifi cant emphasis on the usefulness of geospatial techniques for monitoring urban 

ecosystem and biodiversity
• Specifi c focus on community, livelihood, and management of biodiversity
• Analysis of participatory conservation and forest management case studies to further 

strengthen conservation approaches
• Vital importance of community forestry, agriculture sector and biodiversity 

conservation in addressing the threats of climate change
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Foreword 

Recently, the need for a greater understanding of linkages between 
biodiversity conservation, climate change mitigation and adaptation, 
and the livelihoods of local communities has increased the attention 
of world leaders. The threat of climate change, which cuts across 
national and international boundaries, has further emphasized 
the importance of the issue and facilitated conservationists and 
development practitioners to join hands in finding solutions to 
restore rapidly vanishing forests and biodiversity. Conservation of 
biodiversity and associated ecosystem goods and services is important 
for upholding the economic, social, and cultural values and rights 
of forest-dependent communities. The limited effectiveness of two 
extreme approaches that emphasize either exclusive biodiversity 
conservation (for example, protected area system) or livelihoods based 
(for example, community development) is evident. More recently, 
however, the general tendency towards increased recognition of 
community forestry achievements and the need for a more inclusive 
and participatory approach for protected area management are steps 
in the right direction.
 Our understanding of certain aspects of biodiversity conservation 
using inclusive approaches such as community forestry, especially 
in the context of climate change, is still very limited. Biodiversity, 
Communities, and Climate Change addresses these issues. It draws 
upon practical work experiences of field-based research on diverse 
biodiversity related topics such as genetic to ecosystem diversity, 
use of latest technology (including GIS and remote sensing in forest 
management), participatory conservation approaches, importance 
of traditional and indigenous knowledge and its role in biodiversity 
conservation, and adaptation to climate change. It also focuses on 
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the need for community conservation to move beyond traditionally 
perceived biodiversity conservation problems and solutions and 
to engage in new partnerships that help find ways to balance 
conservation and development needs in rapidly changing social, 
economic, and environmental contexts.
 I would like to congratulate the editors and authors for taking the 
time and effort to compile practical experiences from the field and 
making a contribution to enhance our understanding of issues facing 
the conservation of biodiversity and their possible solutions. This book 
will serve as a useful source of information for students, researchers, 
development planners, and policymakers who are concerned about 
the conservation of biodiversity and the threats of climate change.

Yam Malla, PhD
Executive Director

RECOFTC-The Center for People and Forests,
Bangkok, Thailand



Preface 

For decades, biodiversity conservation and the sustainable use of 
natural resources have been the key challenges for development 
agencies and concerned stakeholders alike. The looming threat of 
climate change has only added to this complexity. Although evolution 
and the extinction of species are considered natural phenomena, 
the evidence of previous mass extinctions points mainly to massive 
climatic or environmental shifts. At present, the alarming rate of 
species extinction is accelerated by human activities for various 
developmental and livelihood needs and aspirations. 
 Documented evidence indicates that the loss of even a single 
species can have severe impacts on an ecosystem. Despite this fact, 
there is inadequate information and knowledge about the existing 
flora and fauna, which increases the challenge of conservation. A 
number of studies on biodiversity and its conservation exist but the 
challenge continues to be the striking of a balance among conservation, 
livelihood security, and countering the potential impacts of climate 
change.
 In this context, this book, Biodiversity, Communities, and Climate 
Change, is designed to help in guiding the various principles of 
biodiversity conservation, effects of climate change, and the role of 
communities at various levels and in different landscapes. The book 
draws on the experiences of academicians and eminent scientists in the 
form of case studies and reviews revolving around key themes. There 
are 19 chapters, which cover a wide range of topics including tools 
of biodiversity assessment, ranging from conventional, ecological, 
and social survey methods to the use of the latest technology such 
as Geographical Information System (GIS) and remote sensing.
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 The topical issues in different chapters range from local to regional 
levels and cover concerns for communities in livelihood security 
and poverty alleviation, conservation, effects of climate change on 
biodiversity and communities, and possible solutions for conserving 
the biodiversity and the ecosystem. The chapters are arranged under 
three broad thematic categories. 
 The first eight chapters focus on the theme of biodiversity 
conservation. These describe the status of biodiversity from lower to 
higher flora and fauna and various assessment methods, including the 
applications of remote sensing and GIS in mapping plant resources 
and evaluating the impact of allelopathic compounds on the growth 
of native plant species, and geospatial techniques for monitoring 
urban ecosystem and biodiversity. 
 The second section of the book is a compilation of chapters 
dealing with community, livelihood, and the management of 
biodiversity. The seven chapters cover participatory conservation 
and forest management case studies and key lessons learnt to further 
strengthen conservation approaches.
 The third section of the book has four chapters that focus on 
the potential roles of community forestry, the agriculture sector and 
biodiversity conservation, including cultivation of medicinal plants 
and trees in addressing climate change threats. 
 The first chapter, by Sharma and Pati, experts of biodiversity, 
examines the fungal diversity in tropical forests and their possible 
effects on host plant species. In Chapter 2, entomologists Quasin 
and Uniyal report on the status and composition of spider 
diversity along an altitudinal gradient in a well-known protected 
area, the Nanda Devi Biosphere Reserve of the Indian Himalayas. 
The authors of Chapter 3 are renowned botanists Kala and Majila 
who explain in detail the species diversity, composition, dominance, 
natality, and mortality of woody plant species in the Binsar Wildlife 
Sanctuary of Uttarakhand. The authors also analyse the status 
of wildlife and the issues of man–animal conflict in and around 
the sanctuary. In Chapter 4, botanist and medicinal plant expert, 
Kala talks about the social and ecological dimensions of medicinal 
plants and their traditional harvesting and management practices 
in the deciduous forests of India. 
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 Chapter 5 by Pattanaik, Reddy, and Roy, specialists of remote 
sensing in landscape conservation, examine the application of remote 
sensing and GIS in mapping biological richness by using a spatial 
model incorporating ground-based biodiversity attributes of the 
landscape elements, land use change patterns, disturbance regimes 
of the landscape, and terrain complexity.
 The authors of Chapter 6, landscape conservationists Yousaf and 
Haq report on the chemical relationship of an invasive plant species, 
Parthenium hysterophorus, with the native plants. Chapter 7 by 
plant geneticists Khanum and Mumtaz, assesses the role of genetic 
factors in contributing vulnerability in plants and in shaping the 
plant population. In Chapter 8, landscape conservationists Shariff 
and Gairola review the potential need for urban biodiversity studies 
using geospatial tools for sustainable management.
 The role of communities is always a matter of concern, not 
only in exploring various uses of biodiversity but also in developing 
sustainable utilization techniques and customary norms. Being a 
source of their livelihood, traditional ecological knowledge and 
practices associated with biodiversity have proven to be an advantage 
in safeguarding the biological diversity. The second section of 
this book, Chapters 9 to 15, therefore, envisage issues concerning 
communities, livelihood, and management of biodiversity. Chapter 9 
by Silori, social ecologist and community forestry expert, discusses 
a case of self-initiated community conservation of forest recovery 
and its consequent environmental and social benefits in the Doi 
Suthep Pui National Park, Thailand. In Chapter 10, medicinal plant 
conservationist Badoni throws light on livelihood security issues 
through the cultivation of medicinal plants, especially the threatened 
plant species Kuth in the Uttarakhand Himalayas.
  In Chapter 11, Singh and Sundriyal, botanists, report the pattern 
of the traditional agroecosystem, sustainability of agriculture systems, 
the status of fuelwood and fodder, cash income from the agriculture 
system, and different income groups in a Central Himalayan village. 
In Chapter 12, Silori explains the process of joint management in 
protected areas and the roles of various actors and the resultant 
benefits in terms of livelihoods of the dependent communities and 
the status of biodiversity conservation in Phutoei National Park, 
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