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enhance resilience and sustainability.

ABSTRACT

Climate change has intensified ecological vulnerability and biodiversity loss across ecologically sensitive
regions worldwide. The Dooars region of West Bengal, located at the foothills of the Eastern Himalayas,
represents a biodiversity-rich yet fragile landscape increasingly exposed to climatic variability and
anthropogenic pressures. This study investigates the interlinkages between climate change, ecological
vulnerability, and biodiversity decline in the Dooars region, with an emphasis on adaptive sustainability
strategies. Using a qualitative methodology based on secondary data, the study analyses environmental
trends, policy responses, and regional case studies. The findings reveal that climate-induced habitat
alteration, deforestation, and human-wildlife conflicts are major contributors to biodiversity loss. The study
recommends integrated ecological planning, community-based adaptation, and policy interventions to

Keywords: Climate change, Ecological vulnerability, Biodiversity loss, Sustainable adaptation, Dooars, West Bengal,

Environmental sustainability

Introduction

Climate change has emerged as one of the most criti-
cal environmental challenges of the 21* century, sig-
nificantly influencing ecosystems, biodiversity, and
human livelihoods. Rising global temperatures,
shifting precipitation patterns, and increased fre-
quency of extreme weather events are altering eco-
logical systems at an unprecedented rate (IPCC,
2023). Biodiversity, which underpins ecosystem
functioning, is particularly vulnerable to such
changes.

The Dooars region of West Bengal, characterized
by tropical forests, river systems, and rich wildlife,

plays a vital role in maintaining ecological balance
in the Eastern Himalayan foothills. However, in-
creasing anthropogenic activities such as deforesta-
tion, infrastructure development, and agricultural
expansion have exacerbated ecological stress (Ghosh
and Das, 2020). This study seeks to examine the
combined effects of climate change and human ac-
tivities on ecological vulnerability and biodiversity
loss in the region.

Background of the Study

The Dooars region is an ecologically significant area
that connects the Eastern Himalayas with the Indo-
Gangetic plains. It hosts several protected areas, in-
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cluding Jaldapara and Gorumara National Parks,
which are habitats for endangered species such as
the one-horned rhinoceros and Asian elephants
(WWE, 2022). The region has experienced noticeable
climatic changes, including erratic rainfall, rising
temperatures, and frequent flooding, particularly
due to the dynamic river systems like Teesta and
Torsa (Mukherjee et al., 2019). Additionally, expan-
sion of tea plantations and human settlements has
led to habitat fragmentation and increased human-
wildlife conflict.

Literature Survey

Recent studies have emphasized the growing im-
pact of climate variability on ecological vulnerabil-
ity, particularly in ecologically sensitive regions
such as the Eastern Himalayan foothills. Banerjee et
al. (2026) highlight that climate variability, including
erratic rainfall patterns and rising temperatures, has
significantly increased ecological stress in these re-
gions. Their study demonstrates that habitat frag-
mentation and biodiversity decline are closely
linked with both climatic changes and anthropo-
genic land-use practices, making regions like the
Dooars highly vulnerable.

Focusing on regional adaptation strategies, Das
and Mukhopadhyay (2026) argue that ecosystem-
based adaptation is a crucial pathway for achieving
sustainability in Eastern India. Their research high-
lights the role of community participation, sustain-
able land management, and conservation practices
in mitigating climate-induced ecological risks. The
study further suggests that localized adaptation
strategies are more effective when they incorporate
socio-economic and ecological dimensions together.

In a broader policy and global governance con-
text, the Convention on Biological Diversity (CBD,
2025) underscores the importance of integrating
biodiversity conservation with climate adaptation
strategies. The report emphasizes that sustainable
ecological management requires alignment between
climate policies and biodiversity frameworks. It ad-
vocates for ecosystem-based approaches that en-
hance resilience while maintaining ecological integ-
rity.

Additionally, Sharma and Rai (2025) provide a
conceptual framework for assessing ecological vul-
nerability based on exposure, sensitivity, and adap-
tive capacity. Their findings indicate that transi-
tional zones such as the Himalayan foothills are par-
ticularly susceptible to climate-induced disruptions.
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The study stresses the need for integrated vulner-
ability assessments to design effective adaptation
policies and strengthen ecological resilience.

Existing literature demonstrates a strong correla-
tion between climate change and biodiversity loss.
The IPCC (2023) highlights that climate change is a
major driver of species extinction and ecosystem
degradation. Similarly, studies by Dirzo et al. (2014)
emphasize the global decline of biodiversity due to
anthropogenic pressures.

Research on ecological vulnerability suggests that
it is determined by exposure, sensitivity, and adap-
tive capacity (Turner et al., 2003). In the Indian con-
text, studies have focused on vulnerable ecosystems
such as the Sundarbans (Hazra et al., 2016), but lim-
ited research has been conducted specifically on the
Dooars region. Some regional studies indicate in-
creasing ecological stress due to land-use changes
and climate variability (Ghosh and Das, 2020).

Research Gap

Despite extensive global and national studies on cli-
mate change and biodiversity, there is a lack of re-
gion-specific, integrated research focusing on the
Dooars. Most studies address ecological vulnerabil-
ity or biodiversity loss separately, without examin-
ing their interconnected nature.

Research Objectives

1. To analyze the impact of climate change on eco-
logical vulnerability in the Dooars region.

2. To examine the causes and patterns of
biodiversity loss in the region.

3. To assess adaptation strategies and sustainability
measures.

4. To propose policy recommendations for ecologi-
cal resilience.

Methodology

This study adopts a qualitative research methodol-
ogy based on secondary materials. The research
study will employ doctrinal research approach, in-
cluding analysis of international laws, national laws,
constitution, committee reports, and government
policies. The study is founded on the primary and
secondary sources, such as the international and
national legislation, case law, and official sources.
Relevant academic literature and articles have also
been taken into account. Also, other methods of re-
search that have been applied to buttress the doctri-
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nal research include incident analysis, case studies,
and detailed case analysis.

Results and Discussion

The Dooars region has experienced increased tem-
peratures and irregular monsoon patterns, contrib-
uting to ecological instability. Flooding and soil ero-
sion have intensified due to changing river dynam-
ics (Mukherjee et al., 2019).

Case Study 1: Jaldapara National Park

Jaldapara National Park has witnessed habitat deg-
radation due to flooding and invasive species. The
population of the Indian rhinoceros has been af-
fected by habitat changes and human interference
(WWE, 2022).

Case Study 2: Gorumara National Park

Gorumara National Park faces challenges such as
forest fragmentation and tourism pressure. Climate
variability has impacted vegetation patterns and
wildlife distribution (Ghosh and Das, 2020).

Case Study 3: Tea Garden Ecosystems

Tea plantations in the Dooars contribute signifi-
cantly to land-use change. Expansion of tea estates
has led to deforestation and disruption of wildlife
corridors, increasing human-elephant conflicts
(Chakraborty, 2018).
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Case Study 4: Eastern Himalayan Foothills (Dooars
Region, West Bengal)

The Eastern Himalayan foothills, particularly the
Dooars region of West Bengal, represent a highly
sensitive ecological zone characterized by rich
biodiversity and dynamic environmental condi-
tions. This region functions as a crucial transition
zone between the Himalayan mountains and the
Indo-Gangetic plains, supporting diverse flora and
fauna, including elephants, rhinoceroses, and nu-
merous endemic species (Banerjee et al., 2026). How-
ever, recent studies indicate that the region is in-
creasingly vulnerable to climate variability, marked
by rising temperatures, erratic monsoon patterns,
and frequent flooding (Banerjee et al., 2026; Sharma
and Rai, 2025). These climatic shifts have signifi-
cantly altered habitat structures, leading to forest
fragmentation and degradation of ecological corri-
dors. Additionally, expanding human settlements,
agricultural activities, and tea plantation develop-
ments have intensified land-use changes, further
exacerbating biodiversity loss (Das and
Mukhopadhyay, 2026). The disruption of wildlife
corridors has also increased instances of human-
wildlife conflict, particularly involving elephants. In
response, adaptive strategies such as integrated
land-use planning, ecosystem-based conservation,
and community participation have been suggested
to enhance ecological resilience (CBD, 2025). How-

Table 1. Climate Change Impacts, Ecological Vulnerability, and Biodiversity Loss in Selected Case Studies of the

Dooars Region, West Bengal

Impacted Vulnerability and Climate Biodiversity Adaptation

Zones Challenges Impact Impact Measures

Jaldapara Flooding and habitat Increased rainfall Threat to one-horned ~ Habitat management,
National Park degradation variability and floods rhinoceros habitat anti-poaching, flood

Gorumara
National Park

Forest fragmentation and
tourism pressure

Temperature rise and
vegetation change

control WWF (2022)
Regulated tourism,
afforestation Ghosh
and Das (2020)

Altered wildlife
distribution

Tea Garden Land-use change and Erratic rainfall Disruption of elephant Sustainable land-use
Ecosystems human-wildlife conflict affecting plantations  corridors planning, corridor
(Dooars) restoration

Chakraborty (2018)
Eastern Climate variability and Rising temperature Habitat fragmentation Integrated ecological
Himalayan ecological vulnerability and irregular monsoon and species decline planning Banerjee
Foothills et al. (2026)

(Dooars region)

Sources: Author’s own work based on a review of Banerjee et al. (2026); Chakraborty (2018); Ghosh and Das (2020);

World Wildlife Fund (2022).
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ever, the effectiveness of these measures depends on
coordinated policy implementation and long-term
sustainability planning.

The table highlights that the Dooars region of
West Bengal is experiencing significant ecological
stress due to the combined effects of climate change
and human activities. Across all case studies, cli-
mate variability particularly irregular rainfall, rising
temperatures, and increased flooding emerges as a
consistent driver of ecological vulnerability. These
climatic changes have led to habitat degradation,
fragmentation, and disruption of wildlife corridors,
directly impacting biodiversity, including endan-
gered species such as the one-horned rhinoceros and
Asian elephants. Additionally, anthropogenic pres-
sures such as tourism, deforestation, and expansion
of tea plantations further intensify ecological imbal-
ance. While various adaptation measures like affor-
estation, regulated tourism, and corridor restoration
have been implemented, the table indicates that
these strategies remain fragmented and site-specific.
This underscores the need for integrated, region-
wide ecological planning and sustainable adapta-
tion frameworks to effectively address biodiversity
loss and enhance resilience in the Dooars region.

Conclusion

The study concludes that the Dooars region is highly

vulnerable to climate change and biodiversity loss.

Immediate and integrated measures are required to

ensure ecological sustainability. The study founds

following findings:

¢ Climate change significantly increases ecological
vulnerability in the Dooars region.

e Biodiversity loss is driven by both climatic and
anthropogenic factors.

e DProtected areas are under stress due to habitat
fragmentation and climate variability.

e Existing adaptation strategies are inadequate
and require integration.

The study suggests a more practical and people-
centered approach to protecting the environment,
emphasizing the use of ecosystem-based strategies
that work with nature to help communities adapt to
climate change. It also highlights the importance of
strengthening environmental governance through
international frameworks such as the Paris Agree-
ment and Convention on Biological Diversity, along
with domestic legislation in India like the Environ-
ment (Protection) Act, 1986, Wildlife (Protection)
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Act, 1972, and Forest Conservation Act, 1980 to en-
sure proper regulation and enforcement. Constitu-
tional provisions, particularly Article 48A and Ar-
ticle 51A(g), further reinforce the duty of the State
and citizens to protect and improve the environ-
ment. The role of the Supreme Court is also crucial,
as seen in its guidelines and landmark judgments
promoting sustainable development, the precau-
tionary principle, and the public trust doctrine
(Vellore Citizens Welfare Forum v. Union of India, 1996;
M.K. Ranjitsinh v. Union of India, 2024; Vanashakti v.
Union of India, 2025). At the same time, involving
local communities remains essential, as people liv-
ing near natural areas are key stakeholders in con-
servation. The study also stresses that tourism in
protected areas must be carefully managed in line
with government policies and schemes such as the
National Ecotourism Policy to balance economic
benefits with ecological protection. Lastly, it encour-
ages the use of modern technology for climate moni-
toring and biodiversity conservation, supported by
various government initiatives and programs, to
make conservation efforts more effective, data-
driven, and sustainable.
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