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Satellite Image: Sarkegad Gaupalika
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Chapter 3: Introduction to Sarkegad Rural Municipality

Sarkegad Rural Municipality, nestled within the challenging yet resource-rich landscape of Nepal,
stands at a pivotal juncture in its development trajectory. This section provides an overview of its
geographical and administrative context, historical and cultural underpinnings, and prevailing
socio-economic conditions, setting the stage for the comprehensive land use planning framework

presented in this reportl

3.1. Geographical and Administrative Setting

Sarkegad Rural Municipality is strategically positioned in the Karnali Province of Nepal, located
at approximately 29°46°49” North latitude and 8 °56°55” East longitude. Its geographical
boundaries are defined by Changkheli Rural Municipality and Soroo Rural Municipality of Mugu
District to the east, Khapunath Rural Municipality to the north, and Khapunath Rural Municipality
and Himaali Rural Municipality of Bajura District to the west. To the south, it shares borders with
Adanchuli Rural Municipality and Tanjakot Rural Municipality. This triangular-shaped
municipality extends in a north-south direction, covering a total area of 306.7 square kilometers.

Administratively, Sarkegad Rural Municipality is subdivided into eight wards: Jair, Rip, Unapani,
Saam, Gothi, Barai, Rodikot, and Rahadev. The main administrative office of the rural
municipality is situated in Ward No. 4, Sarkegad. The terrain of Sarkegad is characterized by its
rugged topography, encompassing river valleys and steep hill slopes, with altitudes ranging
significantly from 1335 meters to 494 meters above mean sea level. Other sources indicate an
even broader range, from 2,000 meters to 6,000 meters. This wide altitudinal variation contributes
to a diverse physiographic profile, placing the municipality within the Fore Himalaya and Great
Himalayan Zone.

The geographical context of Sarkegad Rural Municipality reveals inherent challenges related to its
isolation and connectivity. As Humla is the only district headquarters among Nepal's 77 districts
not connected by the national road network, Sarkegad, located approximately 100 kilometers east
of Simikot, faces significant logistical hurdles for trade, access to essential services, and overall
development. This limited accessibility impacts the cost of goods, the efficiency of service
delivery, and the potential for economic integration with larger markets. However, the ongoing
construction of the Karnali Corridor, a national pride project, passing through multiple wards of
the municipality, represents a critical initiative to address this historical isolation. This corridor is
not merely a transportation route; it is anticipated to serve as a vital development axis, potentially
transforming the socio-economic landscape by improving market access for local produce,
facilitating tourism, and enhancing the delivery of public services. Land use planning within
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Sarkegad must therefore strategically account for these current limitations while proactively
leveraging the future opportunities presented by improved connectivity. The development along
this corridor will require careful planning to maximize its benefits while minimizing adverse
environmental and social impacts.
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Administrative Division: Sarkegad Gaupalika
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3.2 Historical Evolution and Cultural Significance

The administrative and cultural identity of Sarkegad Rural Municipality is deeply rooted in Nepal's
long and complex history of political and territorial evolution. From ancient republican systems to
the unification campaigns of Prithvi Narayan Shah and subsequent administrative restructurings,
Nepal has continuously adapted its governance frameworks. Sarkegad Rural Municipality itself
was formally established in 2073 BS (2016 AD) through the annexation of six former Village
Development Committees (VDCs): Barai, Gothi, Jaire, Rodikot, Sarkedeo, and Saya. This
restructuring reflects a broader national effort to decentralize governance and empower local
bodies.

The very name "Sarkegad" carries a rich historical and mythological narrative. Local elders
suggest its origin from "Sarke Lok Pugne Gaan," implying a path to the celestial realm, or from
"Sarke Ghat," referring to a ferry point on the Karnali River associated with the deity Sarkideuta.
Another compelling explanation posits that the name derives from the confluence of "Sarki" (from
Sarkideuta) and "Gad" (a local term for stream), given the numerous streams flowing around the
deity's shrine. This linguistic evolution from "Sarke Lok Pugne Gaan" to "Sarkegaan" and
ultimately "Sarkegad" highlights a deep connection between the community's spiritual beliefs, its
physical environment, and its historical identity.

The cultural significance extends to the naming of individual wards, each imbued with local lore
and historical context. For instance, Ward No. , Jair, is linked to the Kailash Mansarovar mountain
range and is believed to be the root of Kailash, where Dashahara is celebrated for ten days,
reflecting an ancient connection to the Treta Yuga and the sacred land of Mahadev. Ward No. 2,
Rip, is named after its fertile, moist, and productive land, a characteristic confirmed by local elders.
Unapani (Ward No. 3) derives its name from warm water springs and its historical association with
wool production. Gothi (Ward No. 5) is named after a cowshed, symbolizing an auspicious
settlement chosen by a cow. Rodikot (Ward No. 7) is believed to have originated from "Roji Kot"
(chosen fort), signifying a strategically important and fertile site selected by a queen during the
Jumla kingdom era. These narratives collectively underscore a profound cultural landscape, where
history, mythology, and natural features are intertwined with the community's identity.

The presence of religious sites, such as the shrine of Sarkideuta, further emphasizes the spiritual
and cultural importance of the region. This rich cultural heritage represents a significant asset for
Sarkegad Rural Municipality. Land use planning must therefore integrate and prioritize the
protection of these cultural and historical sites. Beyond conservation, these sites hold substantial
potential for cultural tourism, offering unique experiences that can attract visitors and contribute
to the local economy. By preserving and promoting its distinctive local identity, Sarkegad can
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enhance community engagement in development initiatives and foster sustainable economic
opportunities that are culturally sensitive and locally driven.

DEM Map: Sarkegad Gaupalika
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3.3. Socio-Economic Context

The socio-economic fabric of Sarkegad Rural Municipality is shaped by its demographic
characteristics, occupational structures, and prevailing economic conditions. According to the
National Census of 2078 BS (202 AD), the municipality has a total population of 10,688
individuals residing in 2,205 households. The gender distribution is nearly balanced, with 5,363
males (50.18%) and 5,323 females (49.82%). The average household size is 4.85 persons, and the
population density is 35 people per square kilometer across its 306.7 square kilometers.

A detailed look at the age composition reveals a demographic structure characterized by a
significant youth population. The largest age groups are 10-14 years ( ,402 individuals), 5-9 years
( ,382 individuals), and 0-4 years ( ,369 individuals). This demographic profile indicates a
substantial "youth bulge," which can be a valuable asset for future development, provided adequate
opportunities for education, skill development, and employment are created. Conversely, if these
opportunities are not realized, it could pose a challenge in terms of unemployment and out-
migration.

Linguistically, the municipality exhibits a dominant Nepali-speaking population, with 87.63%
(9,366 people) identifying Nepali as their mother tongue. The local Khas language is spoken by
8.76% (936 people), and Byansi by 3.52% (376 people). Religiously, Hinduism is overwhelmingly
prevalent, practiced by 99.33% (10,616 people) of the population.

The economic activities of Sarkegad Rural Municipality are primarily centered on the primary
sector. Agriculture, forestry, and fishing collectively engage 5,374 individuals aged 10 years and
above, representing the main occupation for the majority of the population. This is further
reinforced by the fact that 90.6 % of households are primarily involved in agriculture. While other
sectors like trade (230 people), education (160 people), and construction (9 people) contribute to
the economy, their scale is considerably smaller. This overwhelming reliance on the primary
sector, particularly subsistence agriculture, makes the local economy vulnerable to environmental
changes and market fluctuations. The economic vulnerability is further underscored by the high
poverty rate, with 47.54% of citizens living below the poverty line, defined as earning less than $
.90 USD per day. This pervasive economic dependency on the primary sector, coupled with a high
incidence of poverty, signifies a fragile economic structure that requires strategic intervention.

The significant proportion of young individuals, combined with the heavy reliance on subsistence
agriculture, highlights a critical need for economic diversification. The land use plan must
therefore focus on strategies that promote value-added processing within the agricultural and
forestry sectors, develop alternative income-generating activities, and invest in education and skills
training programs tailored to the needs of the young workforce. This approach implies a need for
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land use zoning that not only protects and optimizes agricultural productivity but also strategically
allocates land for new economic ventures, such as small-scale industries, agro-tourism, and
specialized high-value agriculture, to create more resilient and diverse livelihood opportunities for
the community.

3.4. Purpose and Objectives of the Land Use Plan

The overarching purpose of this Land Use Plan for Sarkegad Rural Municipality is to establish a
strategic framework for the judicious and sustainable management of its finite land resources. This
plan is designed to facilitate optimal utilization of land, ensuring it meets the contemporary
economic and social needs of the populace while simultaneously safeguarding these resources for
future generations. It serves as a fundamental component for achieving sustainable development
within the municipality.

The plan is firmly anchored in the national policy directives, particularly the Land Use Act, 2076,
which mandates the classification and management of land based on its characteristics, capability,
and specific requirements. A primary objective is to formulate a robust land use zoning system
that effectively addresses critical issues such as land fragmentation, unplanned urban growth, and
the encroachment upon public and government lands. This systematic approach is essential for
fostering orderly development and preventing haphazard land conversions that could undermine
long-term sustainability.

The specific objectives of this Land Use Plan are to:

e Classify and Zone Land Resources: To categorize the entire land area of Sarkegad Rural
Municipality into the ten distinct land use zones prescribed by the Government of Nepal's
Land Use Act, 2076, namely: Agricultural, Residential, Commercial, Industrial, Forest,
Public Use Area, Mine and Mineral, Cultural and Archaeological, Riverine, Lake and Marsh
Area, and Other. This classification will be based on detailed biophysical assessments,
existing land use patterns, and future development potentials.

e Optimize Land Utilization for Economic Development: To identify and designate areas
most suitable for various economic activities, including enhanced agricultural productivity,
high-value horticulture, sustainable forestry, and the development of tourism and small-scale
industries. This includes promoting the efficient use of productive land and exploring new
avenues for livelihood diversification.

e Guide Planned Settlement and Infrastructure Development: To delineate suitable areas
for residential and commercial expansion, ensuring that new settlements are well-serviced
and integrated with essential infrastructure such as roads, utilities, and public facilities. This
objective aims to prevent informal settlements and promote compact, efficient urban growth
patterns.

e Enhance Environmental Protection and Resource Conservation: To designate and protect
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ecologically sensitive areas, including forests, wetlands, rivers, and hazard-prone zones, from
inappropriate development. This involves implementing conservation strategies for natural
resources, biodiversity, and critical ecosystems.

e Integrate Disaster Risk Reduction: To incorporate comprehensive disaster risk reduction
(DRR) measures into land use planning by identifying and restricting development in high-
vulnerability areas (e.g., floodplains, landslide-prone slopes) and designating safe zones for
emergency response and evacuation.

e Strengthen Local Governance and Capacity: To provide a clear framework for local
authorities and communities to manage land resources effectively, fostering participatory
decision-making and building local capacity for plan implementation, monitoring, and
enforcement.

The objectives of this plan are ambitious, aiming for optimal, sustainable, and equitable land use,
aligning with national policies. However, the socio-economic realities of Sarkegad, characterized
by high poverty and a heavy reliance on subsistence agriculture, coupled with significant
vulnerability to natural disasters, present considerable challenges. This creates a discernible gap
between aspirational policy and the demanding local context. Consequently, the plan's objectives
explicitly address this disparity by translating national policy into actionable, context-specific
strategies. These strategies are designed to prioritize poverty reduction, diversify livelihoods, and
enhance disaster resilience, all while upholding robust environmental sustainability principles. The
plan seeks to ensure that development is not only economically beneficial but also socially
equitable and environmentally sound, contributing to the long-term well-being of Sarkegad Rural
Municipality.

3.5. Biophysical and Environmental Characteristics

The physical landscape of Sarkegad Rural Municipality is defined by its complex topography,
diverse geological formations, varied climatic conditions, extensive hydrological network, and
rich natural resources. Understanding these biophysical and environmental characteristics is
fundamental to developing a sustainable and resilient land use plan.

A. Topography, Geology, and Terrain

Sarkegad Rural Municipality is situated within the Fore Himalaya and Great Himalayan Zone, a
region renowned for its dramatic and rugged topography. The altitude within the municipality
varies significantly, ranging from 1335 meters to 494 meters above mean sea level. Other
assessments indicate a broader altitudinal span, from 2,000 meters to 6,000 meters. This extreme
variation in elevation results in a landscape characterized by deeply incised river valleys and very
steep hill slopes. The prevailing slopes are predominantly steep to very steep, with most areas
falling within the 50 to over 30-degree categories. These slopes primarily face west, south, and
east.
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The geological foundation of Sarkegad Rural Municipality is composed primarily of high-grade
metamorphic rocks from the Higher Himalayan Zone, dating back to the Precambrian age. These
formations include gneisses, quartzites, and marbles, with migmatites and granites being more
prevalent in the upper sections. The crystalline rocks of the Higher Himalaya tectonically overlay
the Lesser Himalayan rocks, a result of the Main Central Thrust (MCT), forming isolated relict
bodies known as nappe and klippe in the Lesser Himalayan Zone. The northern boundary of this
geological zone is generally marked by normal faults, and it comprises a thick succession of
crystalline rocks, approximately 10 kilometers thick, often referred to as the Tibetan Slab.

Key lithological units present in the area include:

e Higher Himalayan Crystalline (hx): These are Precambrian high-grade metamorphic rocks,
encompassing gneisses, quartzites, and marbles, with migmatites and granites found in the
higher elevations.

e Nawakot Group (na): Belonging to the Lesser Himalayan Zone, this group consists of rocks
deposited from the Precambrian to the Paleozoic era. It is predominantly composed of shallow
marine sediments, with the lower parts being largely clastic, including phyllites, sandstone,
quartzites, and calcareous sandstones. Stromatolitic limestones and black slates are found in
the upper sections, along with basic sills and dykes.

e Kuncha Group (kn): This unit, also from the Precambrian, primarily consists of bedded
schists, phyllites, and metasandstones, with localized shallow water quartzite beds. Basic sills
and dykes are also present within this group.

The extremely rugged terrain, wide altitudinal range, and predominantly steep slopes impose
significant constraints on development and agricultural expansion. These physical limitations
inherently restrict the availability of arable land, making large-scale conventional agriculture
challenging. Furthermore, the development of infrastructure in such a landscape is inherently
complex and costly, requiring specialized engineering solutions to ensure stability and
functionality. The geological composition, characterized by high-grade metamorphic rocks, also
influences soil formation and stability, contributing to the prevalence of landslides and erosion in
certain areas. Consequently, land use planning must explicitly acknowledge these severe physical
limitations. Agricultural expansion should be carefully managed and confined to gentler slopes
and valley bottoms, while steeper areas should be designated for forest conservation, specialized
high-altitude agriculture (e.g., medicinal herbs, specific fruit varieties), or low-impact tourism.
Any infrastructure development must employ robust engineering practices and undergo meticulous
site selection to avoid exacerbating geological instability and natural hazards.

B. Climate and Hydrology

The climate of Sarkegad Rural Municipality exhibits a wide range, transitioning from Subtropical
in the lower elevations to Alpine in the higher reaches. This diverse climatic profile also includes
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temperate and sub-temperate zones. The year is distinctly divided into three seasons: a dry summer
extending from March to mid-June, a rainy season from mid-June to September, and a winter
season from October to February.

Temperature variations are significant across these seasons. The lowest monthly minimum
temperature recorded is -2.3°C in January, while the highest monthly minimum temperature
reaches 12.9°C in July. Conversely, the highest maximum mean temperature is 2 .3°C in June,
with the lowest mean maximum temperature recorded at 7.9°C in January. Generally,
temperatures show an upward trend from January to June/July, stabilize through September, and
then gradually decline back towards January.

Precipitation patterns are largely influenced by the monsoon. Pre-monsoon rains begin in April
and May, leading to increased humidity. The main monsoon season, from mid-June to September,
brings the highest rainfall, with an average of 186.8 millimeters in August. Following the
monsoon, rainfall significantly decreases, reaching as low as 0.9 millimeters in November, and
effectively ceases in November and December. Despite the dry winter, precipitation exceeding 5
millimeters during this period is generally sufficient to sustain winter cereals like wheat and certain
legumes. The distribution pattern of rainfall is a particularly critical factor for rainfed agriculture,
directly influencing crop productivity and the viability of agricultural practices.

The surface water hydrology of Sarkegad Rural Municipality is dominated by the Humla Karnali
River, which is considered the main lifeline of the municipality. This perennial river flows through
the central parts of the municipality from north to south, serving as a vital water source. Numerous
tributaries feed into the Humla Karnali, including Simali Khola (a major tributary flowing north
to south), Gothi, Pankhar, Nirbyauli, Sangata, and Dyara Khola. Additionally, Ripgad, Tirkhola,
Tapana, Limne, Khagad, and Nagad are significant tributaries that flow from south to north,
converging with the Karnali River within the municipality's boundaries. All these rivers and
streams are perennial, maintaining continuous flow throughout the year with only limited
fluctuations during summer and winter. Beyond rivers, the municipality also hosts several
permanent lakes, including Dudhe Daha in Ward No. 8, Musasabdo Daha, Pawale Daha, and Simdi
Daha in Ward No. 6. These water bodies are extensively utilized by the local population for
various purposes, including irrigation.

The wide climatic variation across Sarkegad, from subtropical to alpine, creates diverse
agricultural potentials but also introduces varied vulnerabilities to climate change. The heavy
reliance on rainfall distribution for rainfed agriculture makes local food production highly
susceptible to shifts in monsoon patterns, potentially leading to food insecurity. However, the
extensive network of perennial rivers and the presence of permanent lakes indicate significant
untapped potential for irrigation and hydropower development. This abundant water resource, if
properly managed, can mitigate the risks associated with rainfed agriculture and provide a
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sustainable energy source. The land use plan should therefore prioritize strategies that promote
climate-resilient agricultural practices, including the cultivation of crops specifically adapted to
different altitudinal zones. Strategic investment in expanding irrigation infrastructure is crucial to
reduce dependence on unpredictable rainfall and enhance agricultural productivity. Furthermore,
the potential for hydropower development should be thoroughly explored as a clean and renewable
energy source, while ensuring that such projects are planned and implemented with careful
consideration for environmental impacts and local community benefits.

C. Forest Resources and Biodiversity

Forests constitute the most dominant land use category in Sarkegad Rural Municipality, covering
an extensive 22,463.64 hectares, which represents approximately 73.30% of the total municipal
area. Another source indicates a slightly lower but still substantial figure of 2 ,256.3 hectares, or
70.03% of the total area. This vast forest cover is a critical natural asset, providing essential
ecological services, timber, fuelwood, fodder, and a wide array of non-timber forest products
(NTFPs).

The forests are diverse, reflecting the municipality's broad altitudinal range. They are categorized
into sub-tropical, temperate, and sub-alpine forest types. Within these climatic zones, the forest
cover types include hardwood, coniferous, and mixed forests. Specific dominant species identified
include

Abies spectabilis (Himalayan Fir), Betula utilis (Himalayan Birch), Juniperus wallichiana
(Himalayan Juniper), and various Rhododendron species.

Sarkegad Rural Municipality is particularly rich in biodiversity, especially in valuable medicinal
herbs. Key species found include Jatamasi, Alis, Kutuki, Sugandhwal, Guchhichyau, Satwa,
Padamchal, Chiraito, Shilajit, Panchaunle, Bish, Bojho, Yarchagumba, and Pakhanved. These
herbs represent a significant potential for economic development through sustainable harvesting
and processing. The municipality also supports a diverse range of wildlife, including endangered
species such as the snow leopard, musk deer, marmot, bear, tiger, and naur. Birdlife is equally rich,
with species like Danphe (Lophophorus impejanus, the national bird of Nepal), Kalij (Lophura
leucomelanos), Pheasant, Dhukur, and Bhyakur.

Forest ownership and management within the municipality are distributed across various
categories. Community forests cover 6,459.29 hectares, leasehold forests account for 276.76
hectares, and national forests comprise the largest share at 14,520.25 hectares. These forests
provide essential resources for local livelihoods, with residents heavily reliant on them for
fuelwood and other forest products.
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The overwhelming dominance of forest land in Sarkegad Rural Municipality presents both a
significant natural asset and a considerable management challenge. While these forests are crucial
for maintaining ecological balance, providing essential ecosystem services, and supporting local
livelihoods through timber, fuelwood, and NTFPs, the heavy reliance on them, particularly for
fuelwood and fodder, suggests a potential for over-exploitation and degradation. This is implicitly
recognized by the observed need for "environmental re-establishment™ and "biodiversity
conservation™ initiatives. The presence of highly valuable medicinal herbs and diverse wildlife
further underscores the immense ecological value of these forests.

The land use plan must therefore prioritize sustainable forest management practices. This includes
implementing scientific harvesting and regeneration techniques to ensure long-term forest health
and productivity. A critical strategy involves promoting alternative energy sources, such as micro-
hydropower and solar energy, to reduce the community's dependency on fuelwood, thereby
alleviating pressure on forest resources. Strict conservation measures are also essential for
protecting endangered species and preserving valuable medicinal plant populations. Zoning
regulations should clearly delineate protected forest areas where human intervention is minimized,
and designate other areas for sustainable community forestry, allowing local communities to
manage and benefit from forest resources in an environmentally responsible manner. This balanced
approach will ensure that the municipality's most extensive natural resource continues to provide
ecological benefits and support sustainable livelihoods.

D. Natural Hazards and Vulnerability Assessment

Sarkegad Rural Municipality is highly susceptible to a range of natural hazards, which
significantly impact its communities, infrastructure, and economic activities. The fiscal year
2078/079 (202 /2022 AD) saw a substantial impact, with approximately ,643 households affected
by various disasters across all wards. These events resulted in the tragic loss of 3 human lives and
an estimated financial loss of around NPR 60 million. This high incidence of human and economic
losses highlights the profound vulnerability of the population, especially given the prevailing high
poverty rates and heavy reliance on agriculture. The detailed breakdown of damages further
reveals that critical sectors, including agriculture, livestock, and basic infrastructure like drinking
water and irrigation systems, are disproportionately affected, creating a cycle where disasters
exacerbate poverty and impede development.

Vulnerable areas within the municipality have been identified based on their susceptibility to
specific hazards:

e High-Risk Settlements: Ward No. 4 (Sama, Dupchi, Mundi, Dandashama, encompassing
285 households), Ward No. 5 (Ratadhunga, 44 households), and Ward No. 6 (Aul, Barai, 170
households; Chhyagi, 160 households) are designated as high-risk areas due to various types
of disasters.
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e Disaster Types and Specific Risk Areas: The municipality faces a multi-hazard
environment, including:

o Landslides: High-risk areas include Sarkideu (Rip), Jair, Chhidinama, Rip and Mekh,
Ward No. 3, Sama, Dupchi, Mundi, and Maha.

o Floods and River Cutting: Ward No. , Rip and Mekh, Ward No. 3, Sama, Dupchi,
Mundi and Maha, Sarkegad, and Rodikot are prone to floods. River cutting is a concern
in areas like Rip, Jhugla, Gadupa, and Maha.

o Drought: Jair (Tumcha), Gothi (Gothigaun), Chhipra, Sama, Barai, Chhyagi, Sarkegad,
and Rodikot are identified as drought-prone.

o Fires: Rodikot, Jair, Barai, Ward No. 3, Chhyagi, Sarkegad, and Rahadev are susceptible
to fires, often linked to high drought conditions, dense settlements, and limited water
sources.

o Earthquakes: Sama, Jair, Barai, Sarkideu, Gothi, and Rodikot are identified as
earthquake-prone.

o Epidemics, Storms, Hailstorms, and Avalanches: Various wards are also vulnerable to
these hazards, with specific areas identified for each.

The economic impact of these disasters is substantial. In the fiscal year 2078/079, damages
included approximately NPR 2.5 million in agriculture (15 tons of fruits and grains), NPR 1
million in livestock (,100 animals lost), NPR 0. million in hotels, and NPR 1 million in cultural
heritage sites. Additionally, 110 kilometers of tourist trails were damaged, and irrigation systems
(12 km) suffered NPR million in losses, affecting 500 households and 100 ropani of land. Public
buildings incurred NPR 2 million in damages, and drinking water systems experienced NPR 2
million in losses, affecting 600 households and 100 public taps, with 450 households impacted by
dried water sources.

Despite these challenges, Sarkegad Rural Municipality has established some disaster preparedness
measures. These include the provision of essential rescue equipment such as ropes, shovels,
helmets, and first aid supplies. The municipality also has 15 trained rescue personnel and 50 trained
health workers equipped for primary treatment. Disaster relief funds are maintained at both the
municipal and ward levels, and an ambulance service is available. Open areas, primarily public
fields and school grounds, are designated for emergency shelter and disaster management.

The extensive list of hazards and the significant human and economic losses underscore that
Sarkegad operates within a multi-hazard environment. A reactive approach to disasters is
insufficient; the land use plan must serve as a proactive tool for comprehensive risk reduction.
This necessitates avoiding new development in high-risk zones and ensuring that existing and
future critical infrastructure is designed and constructed to be resilient. The detailed breakdown of
damages highlights the interconnectedness of hazards with socio-economic vulnerability, where
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critical sectors are disproportionately affected, creating a feedback loop that exacerbates poverty
and hinders development. Therefore, disaster risk reduction (DRR) must be a central pillar of the
land use plan, not an ancillary consideration. Zoning regulations should explicitly restrict
settlement and critical infrastructure development in identified high-risk areas, establish buffer
zones along rivers and landslide-prone slopes, and mandate resilient building codes for all new
constructions. The existing preparedness measures should be strengthened, formalized, and fully
integrated into the land use framework to enhance the municipality's overall resilience.
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