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Abstract

This paper examines climate change-induced hazards, socio-economic vulnerabilities, and traditional indigenous resilience
practices in the Lower Karnali Watershed Region (LKWR), Nepal. Specifically, it focuses on Geruwa and Madhuwan among
marginalized and under-represented minorities such as women, Dalits, and other indigenous ethnic groups who are highly affected
by climate-related hazards and stresses. This study employs a “mixed method” approach, using household surveys (N=120), key
informant interviews, and focus group discussions as data-collection tools to gather primary data. Primarily, this paper analyzes
how gender, caste, and indigenous communities are affected by climatic hazards and cope with environmental stress in the study
areas. Meteorological data from 1994 to 2024 are also incorporated to validate climate variability and change. In the study area,
the temperature trend indicates steady warming, with minimum temperatures rising faster while maximum temperatures increase
at night. Although there is little long-term linear trend in precipitation records, there is significant inter-annual variability, with
drought years scattered with unexpectedly high-rainfall years. Local experiences of rising summer temperatures, erratic rainfall,
declining water supplies, floods, droughts, and more volatile livelihoods are all linked to these climatic shifts. The findings highlight
declining agricultural productivity, livelihood challenges, frequent flooding, river erosion, heat waves, droughts, and wildfires as
major hazards resulting from climate change. While flooding remains the leading hazard in Geruwa-3, drought and river erosion
severely affect Madhuwan-2. These hazards disproportionately impact the socio-economic status of the marginalized communities.
To cope with climate-induced shocks and hazards, the indigenous communities in these areas, particularly the Tharu, rely heavily on
traditional social-ecological knowledge such as Badhghar and Kulopani Chaudhariya water governance institutions. In this regard,
this paper highlights the need to integrate indigenous practices with modern scientific approaches to create resilient and equitable
long-term solutions for disasters and sustainable development.
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Introduction
Climate change is defined as long-term shifts in global climate
patterns, primarily driven by human activities such as fossil
fuel combustion, deforestation, and industrial greenhouse gas
emissions (NASA, 2022). The contemporary world has been
facing the challenges of climate change and greenhouse gases
for more than a century. Since the late 19th century, the
planet’s surface temperature has increased significantly, with
average global temperatures rising by approximately 0.6 ±
0.2°C (IPCC, 2001; Lenssen et al., 2024). Its potential to
significantly alter the climate, however, has only lately attracted
significant scientific attention.

Communities around the world are vulnerable due to
climate change, which has worsened pre-existing social,
cultural, and ecological issues (Nash et al., 2019). Vulnerability
is the inability to cope with arising adverse situations
created from disasters and hazards (Proag, 2014). Natural
systems and human livelihoods have been under major threat
due to environmental hazards such as floods, droughts,
and erratic weather patterns. Marginalized and indigenous
communities, particularly, are more vulnerable to climate
due to limited access to resources, lack of infrastructure,
and economic dependence on climate-sensitive sectors like
agriculture, forestry, and fisheries (Barange et al., 2018; Rural
Reconstruction Nepal, 2025).

Many Dalits and indigenous groups in Nepal lack formal
land ownership, a structural barrier that severely limits their
capacity to adapt and leaves them highly vulnerable during
climate disasters (Pariyar & Kumar, 2024). During severe
hazards, these communities are frequently displaced (Maharjan
et al., 2023), triggering a complex set of vulnerabilities
that disrupt not only tangible assets and livelihoods but also
intangible cultural bonds, kinship networks, and local support
structures (Khattri, 2021; Spoon et al., 2021). Furthermore,
these marginalized groups are bound by distinct cultures,
languages, and ancient ways of life that deeply anchor their
resilience. To accurately interpret their adaptive capacity, it is
vital to understand this holistic worldview; their relationship to
the landscape functions as an interconnected web of physical,
spiritual, social, and socio-ecological dimensions (United
Nations, 2023). Rather than viewing recurrent environmental
hazards purely as risks, their place-based cultural traditions
and communal reliance on local ecosystems frequently provide
distinct social and economic advantages that allow them to
absorb shocks and adapt to shifting environments (Paudel et al.,
2026).

Culture heavily influences how communities respond
to climate change. When designing adaptation strategies,
local indigenous knowledge, agricultural techniques, and
community-based resource management offer invaluable
insight (Berkes, 2009). However, marginalized and
resource-poor communities bear the brunt of climate extremes;
policy implementation frequently overlooks these vital local
knowledge systems as well as the critical contribution of
women (Aryal, 2025).

Climate-induced hazards are not experienced equally;
rather, their effects are deeply intertwined with structural
vulnerability, systemic marginalization, and unequal access
to social, economic, and institutional resources (IPCC et
al., 2023). In Nepal, indigenous and marginalized groups
like the Tharu community are among the most vulnerable
due to their direct, historical reliance on climate-sensitive,
subsistence-based traditional agriculture, and their low capacity
to adapt to escalating hazards such as the Babai River flooding
and erratic monsoons (Chaudhary et al., 2021; Chaudhary et
al., 2022). Moreover, they are severely affected by forest
fires, floods, landslides, river erosion, and droughts (Dhami,
2025). Furthermore, extreme events such as the Babai
River flooding and increasingly erratic monsoons severely
impact these communities, forcing them to rely heavily on
localized knowledge and autonomous coping strategies for
flood disasters in downstream river basins (Deshar et al.,
2021). Their socio-economic characteristics and geography
make them highly susceptible to environmental change and
prolonged economic instability (Chaudhary et al., 2018;
Maharjan et al., 2023).

The Tharu community, one of Nepal’s largest Indigenous
ethnic groups (6.6%), resides in regions similar to the Lower
Karnali Watershed Region (LKWR) (NSO, 2021b). The Tharu
are rich in indigenous knowledge of land, water, and natural
resource management, but their adaptation practices remain
under-recognized in climate policy and planning (Chaudhary
et al., 2021; Chaudhary et al., 2025). This community has a
long history of reliance on agriculture, fishing, and forest-based
livelihoods. These livelihoods depend on a stable climate
and are largely affected by climate-induced hazards, especially
recurrent floods and droughts. Hence, changing climates have
increased their vulnerability to climate stress and livelihood
insecurities (Gentle & Maraseni, 2012; Müller-Böker, 1991).
In this context, climate vulnerability should not be understood
solely as environmental exposure but should also be examined
in terms of livelihood dependence, social marginalization, and
local adaptive capacity (Proag, 2014; Turner et al., 2003). This
study uses a social vulnerability lens to view hazards not only
as natural disasters with physical and economic destruction
but also as events that disproportionately impact people due
to socio-economic conditions, power dynamics, institutional
neglect, and unequal access to resources (Scandlyn et al., 2012;
Zaman, 1999).

Climate change in Nepal is not only a physical or
environmental crisis; it is also a social one. Disaster studies
also show that floods and erosion become disasters when
natural events meet poverty, land insecurity, weak housing, and
unequal access to resources (Zaman, 1999). It is connected with
realities surrounding land ownership, caste, gender, agricultural
livelihoods, water access, and the role of local institutions
(Onta & Resurreccion, 2011). Various studies from Nepal,
such as those by Onta, & Resurreccion (2011) and Paudel et
al. (2026), provide evidence of climate vulnerability shaped by
social inequality and access to resources. According to Onta,
& Resurreccion (2011), gender and caste influence climate




	title
	Abstract

