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FOREWORD

It gives me great pleasure to present the State of
Environment Report of Gandaki Province, prepared
under the leadership of the Gandaki Province Policy and
Planning Commission and with technical support from
UNDP Nepal.

Gandaki Province is blessed with extraordinary natural
diversity—from the high Himalayas, glaciers, and snow-
fed rivers to forests, wetlands, lakes, fertile valleys, and
culturally rich settlements. These natural assets form
the foundation of our agriculture, tourism, hydropower,
livelihoods, and identity. At the same time, these
resources are increasingly vulnerable to the impacts of
climate change, unplanned urbanization, infrastructure
expansion, waste generation, land-use change, and the
growing demand for water and energy resources.

The State of Environment Report provides a critical
evidence base for Gandaki Province as we work to align
development with environmental sustainability, climate
resilience, and the needs of the local communities.
This report has been prepared through careful review
of available data, field consultations, expert analysis,
observations, and case studies. The expert team
worked with great dedication and reqularly shared the
progress of the report with concerned institutions and
stakeholders at different stages. | sincerely appreciate
their hard work, professionalism, and commitment
throughout this process.

The Gandaki Province Policy and Planning Commission
has endorsed this document as an important reference
for evidence-based planning and policymaking. Hence,
it should not remain merely as a technical document;
rather, as a practical guide for provincial and local
governments in shaping policies, annual programmes,
budgeting, project screening, climate action, and
environmental monitoring.,

On behalf of the Government of Gandaki Province,

| extend my sincere thanks to the United Nations
Development Programme (UNDP) for partnering with

us in producing this important document. | also extend
my deep appreciation to the Gandaki Province Policy
and Planning Commission, sectoral ministries, local
governments, UNDP Nepal, the expert team, and all
stakeholders who contributed to this important work.

| am confident that this report will support our shared
efforts towards building a cleaner, safer, more resilient,
and more inclusive Gandaki Province for the present and
future generations.

;%:‘z/% JTM\%'

HON'BLE MR. SURENDRA RAJ PANDEY
Chief Minister of Gandaki Province



FOREWORD

The preparation of the State of Environment Report

of Gandaki Province marks an important institutional
milestone for the Gandaki Province Policy and Planning
Commission. Prepared with technical support from
UNDP Nepal, this report reflects our commitment to
strengthening environmental governance and ensuring
that development planning is quided by reliable
evidence, sustainability principles, and long-term
resilience.

This report is the outcome of dedicated technical

work, comprehensive review of available data, field
consultations, observations, case studies, and
continuous engagement with concerned stakeholders at
different stages. It brings together scientific evidence
and policy analysis to provide a comprehensive overview
of environmental trends, challenges, risks, and emerging
opportunities in Gandaki Province.

| extend my deep appreciation to the United Nations
Development Programme (UNDP) in Nepal for providing
us the financial and technical support to produce this
report. | am also thankful to the expert team, provincial
ministries, local governments, and all contributors

for their valuable support and cooperation in the
preparation of this report.

As the report has been endorsed by the Gandaki Province
Policy and Planning Commission, | believe it will serve as
a practical planning tool for integrating environmental
priorities into periodic plans, annual programmes,

the Medium-Term Expenditure Framework, and
evidence-based policy decisions across all levels of the
Government. It is also expected to contribute to cross-
sector learning and collaboration on governance, climate
resilience, sustainable urban systems, green jobs, and
circular economy approaches across provincial and local
institutions.

| am confident that this report will contribute
significantly to informed policymaking, strengthening
environmental governance, and a more resilient,
prosperous and sustainable future for Gandaki Province.

HON'BLE DR. KRISHNA CHANDRA DEVKOTA
Vice Chairman
Gandaki Province Policy and Planning Commission



FOREWORD

Itis a pleasure to contribute this foreword to the State of
Environment (SoE) Report of Gandaki Province, prepared
under the leadership of the Province Policy and Planning
Commission, with technical support from UNDP Nepal.

This report comes at an important time, as Gandaki
Province seeks to advance sustainable, climate-resilient
and inclusive development while safequarding its rich
natural assets. The SoE provides a comprehensive
assessment of current condition, trends and challenges
of the natural environment along key environment
indicators and serves as a foundation tool for sustainable
provincial development planning by providing evidence-
based insights that align environmental protection with
economic and social goals.

UNDP Nepal is pleased to have supported this important
initiative, consistent with its commitment to sustainable
development, innovation and inclusion in Nepal.

| commend the Government of Gandaki Province, the
Provincial Policy and Planning Commission (PPPC),
provincial ministries, local governments, experts and all
other stakeholders for their dedication throughout the
preparation, consultation and validation process.

| am confident that this report will serve as a practical
tool for integrating environmental priorities into policies,
plans, budgets, and investments.

UNDP Nepal remains committed to continued
collaboration with provincial and local partners to
advance sustainable, inclusive, and risk-informed
development in Gandaki Province.

KYOKO YOKOSUKA
Resident Representative
United Nations Development Programme Nepal
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BACKGROUND

Gandaki Province is one of Nepal's most environmentally infrastructure expansion, migration-driven land-use
diverse provinces with immense enconomic potential. change, tourism intensification, waste generation, and
It covers about 21,773 km?-14.74 percent of Nepal's land rising demand for water and energy. It responds to the
area. It extends from the trans-Himalayan landscapes need for environmental information and guide provincial
of Manang and Mustang to the mid-hills and river valleys planning, budgeting, sectoral investment and local

of Gorkha, Lamjung, Kaski, Tanahun, Syangja, Parbat, government action. The report also identifies critical
Myagdi and Baglung, and the southern lowland belt data gaps and guide the future data requirements

of Nawalparasi East. The pronounced north-south needed for regular and strengthening of the SoE
elevation gradient from above 8000 m to less than reporting process.

100 m and the ecological gradient give the province a

unigue combination of glaciers, snow-fed rivers, lakes, This extended executive summary presents the
wetlands, forests, rangelands, fertile valleys, settlements main findings of the SoE prepared using the Drivers-
and religious sites. The province is a globally recognized Pressures-State-Impacts-Responses (DPSIR) analytical
tourism destination. framework (Carr et al., 2007; UNEP, 2002) on major
thematic and cross-cutting areas. The report attempts
The province's development is dependent upon the state to establish a province-wide baseline, identifying key
of its natural environment. Tourism depends on pristine issues, indicators and trends and makes strategic
landscapes, trekking routes, cultural heritage and stable recommendations for long-term prosperity sustaining
climate conditions. Hydropower depends on reliable environmental quality.

flows and sediment control. Agriculture depends on
soil fertility, rainfall and irrigation. Urban centers o 5 " »

T
i R

require clean air, safe water supply and, sanitation
with proper land-use management. Forests and

biodiversity provide clean air and water through

MUSTANG

watershed protection and, rural livelihoods while

Muktinath,

mitigating climate change.

The State of Environment (SoE) Report, prepared
under the leadership of the Province Policy and
Planning Commission (PPPC) with technical <]

support from the United Nations Development

Programme (UNDP), provides an evidence-based U L e et B G . R e e e <
understanding of environmental linkages and o e F
developmental activities. While Gandaki retains -
substantial environmental assets, these are :@L'm

increasingly stressed by converging pressures == i . — wﬂ ”””ms‘m:.

of climate change, rapid urbanization, unplanned
Figure 1: Physiographic Classification of Gandaki Province.
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OBJECTIVES AND SCOPE

The objective of the SoE Report is to provide a
comprehensive, evidence-based assessment of the
current condition, trends, and pressures affecting the
environment, ultimately guiding policy development and

informing decision-makers, stakeholders, and the public.

Specifically, the report:

m |dentifies priority environmental issues and assesses
trends and risks

® Analyzes drivers and pressures behind environmental
change

m Reviews the state of key natural resources and
ecosystem services
Establishes baseline indicators for future monitoring
Examines policy and institutional gaps
Recommends actions for environmentally
sustainable, climate-resilient and inclusive
development

The report is intended to help the PPPC, provincial
ministries, local governments and development partners
integrate environmental priorities into their plans,
programmes and monitoring systems.

The SoE covers seven thematic environmental sectors:
(i)atmosphere and air quality; (ii) land use, soil health
and agriculture; (iii) forest and biodiversity; (iv) climate
change and disaster risk reduction; (v) industry and
energy; (vi)urban environment and waste management;
and (vii) water resources and water quality. Three
cross-cutting themes: tourism, migration and gender
equality and social inclusion are also examined for their
interactions across multiple sectors.
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OVERVIEW OF GANDAKI PROVINCE

Administratively, the province consists of 11 districts
(shown in the figure below)and 85 local government
units. These include one metropolitan city, 26
municipalities and 58 rural municipalities. The province's
geography is highly diverse. Manang and Mustang are
high mountain and trans-Himalayan districts with
cold-arid landscapes, glaciers, rangelands and sensitive
mountain ecosystems. Kaski, Lamjung, Gorkha,
Tanahun, Syangja, Parbat, Myagdi and Baglung are hill
and mountain districts where forests, terraces, rivers,
roads and settlements dominate the landscape. East-
Nawalparasi forms the province's southern lowland

belt, with important agriculture, forest, transport, and
industrial potential.

The province's population of 2,466,427 in 2021(CBS,
2021) with a growth rate of only 0.25 percent is the
lowest among Nepal's seven provinces. However,
low aggregate growth masks significant spatial
redistribution of environmental pressure. Rural hill and
mountain areas face out migration, labour shortage,
ageing population and fallow land, while Pokhara, district
headquarters, highway corridors and tourism centres
(NSO, 2025) experience intensifying pressure on land,
water, waste managment, transport, housing and air
quality.

Gandaki ranks relatively well in human development
indicators, with 81.7 percent literacy rate and a Human
Development Index of 0.618 - second highest among
Nepal's provinces (UNDP, 2025). Electricity access

has reached 99.8 percent, yet the clean transition
isincomplete - 47.1 percent of households still rely

on fuelwood for cooking while 51.5 percent use LPG
(WECS, 2022). This shows that access to electricity has
improved, but the transition to clean household energy
has not yet been fully achieved.

Economically, the province is driven by services,
tourism, agriculture, remittances, hydropower,
construction and trade. The province contributes around
9 percent of Nepal's GDP and has a GDP per capita of
about USD 1,570 (MoEA, 2025). While agriculture remains
central to rural livelihoods, its role is shifting due to
out-migration, market integration, lack of irrigation
facilities and climate variability. Tourism is one of the
province's important economic drivers, centred around
Pokhara, Annapurna, Manaslu, Mustang, and the nearby
region, stressing the need for pristine views and nature.
Hydropower represents a major growth sector with
about 1,089 MW installed capacity and potential for more.

Approximately 65.8 percent of the population

lives in urban municipalities (City-Population,

2025; MoEA, 2025; NSO, 2024a). Kaski, with 2]
Pokhara, is the main urban and service hub with

a population density of about 297 persons/km2.
Manang has a very low population density of about =
2.562 persons/km2 only. The average household

size has declined to 3.72 persons per household

Gandaki Population Desn: Sty

from 4.16 in 2011(CBS, 2011; CBS, 2021) reflecting a1
changing family structure and migration. These
demographic shifts reshape consumption

patterns, settlement expansion, drive demands ]
for urban services and intensify environmental

Legend

Population
Dens ity (pers on/s gkm)
2

0 25 50
o Kilometers

pressures.

T T T T
= s 2 =

Figure 2: Political boundary of Gandaki Province
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APPROACHES AND METHODS

The SoE was prepared using an evidence-based,
participatory and policy-oriented approach combining
secondary data review, stakeholder consultation, GIS and
remote-sensing analysis, sectoral assessment, policy
and institutional review, and indicator-based synthesis.
The report draws on available federal, provincial and
local datasets including census data, land-cover
mapping, climate and hydro-meteorological records,
sectoral statistics, forest and biodiversity inventories,
hydropower and energy data, urban and waste
management information, water resource assessments,
tourism and migration information. The assessment
was carried out for each of the seven thematic areas -
(i) atmosphere and air quality; (i) land use, soil health
and agriculture; (i) forest and biodiversity; (iv) climate
change and disaster risk reduction; (v)industry and
energy; (vi)urban environment and waste management;
and (vii) water resources and water quality. It also covers
three additional cross-cutting sectors —(i) tourism, (ii)
migration, and (iii) gender equality and social inclusion
(GESI) using the DPSIR framework shown in the figure
below.

The DPSIR framework (Carr et al., 2007; UNEP, 2002)
systematically explains why environmental change is
occurring, what pressures result from ongoing activities,

the current condition of the environment is, observed
impacts, and the present policy and management
responses. The report integrates environmental trends
with social, economic, institutional and planning
dimensions to provide a holistic assessment.

Spatial and temporal analyses using GIS and remote
sensing captured land-use change, forest cover
dynamics, urban expansion, hazard exposure, river
basin characteristics, lake systems and physiographic
variation. Indicator tables were prepared to document
baseline conditions, current state, temporal trends,
district-level patterns and interpretive findings.
Stakeholder inputs helped validate findings and identify
practical challenges faced by provincial and local
institutions.

Data availability is a major limitation in this assessment.
It is constraint by uneven data availability and
consistency issue across sectors. Population, electricity
access, land cover and forest area benefit with relatively
robust datasets, though discrepancies exist between
sources and disaggregated data is often not found. Air
quality, water quality, wastewater treatment, biodiversity
monitoring and municipal waste management lack
systematic monitoring with scares or absent data.

Driving Forces

Primary causes:

* agriculture Bl

e manufacturing '
e transport

e efc

<

Pressures:

¢ pollution

* waste production

o industrial discharge
in water

o ClDs

s etc.

State & Trend:

* Air quality

» Water quality
e Soil quality

e efc

Responses

Responses:
laws
plans

* rules

e etc.

Impacts:

¢ human health
* ecosystem

¢ livelihood

*  2Conomics
* etc.

Figure 2: Example of DPSIR Framework
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ENVIRONMENTAL GOVERNANCE

Environmental governance in the Province operates
within Nepal's federal system, where responsibilities are
shared among federal, provincial and local governments.
The province has a growing policy and legal framework,
including environmental laws, sectoral policies, planning
instruments and institutional arrangements. However,
the main governance challenge is not the absence of
policies; but weak implementation.

The PPPC has an important role in linking environmental
evidence to development planning while sector
ministries are responsible for drafting sectoral policies,
implementing development programs and monitoring
impacts in their mandated areas. Local governments
are responsible for local service delivery, land-use
regulation, waste management, local infrastructure and
community-level environmental actions.

The SoE identifies the following five recurring

governance gaps that constrain effectiveness:

1. Fragmented mandates across government levels,
particularly for land use, water, infrastructure, air
quality, waste and environmental compliance.

2. Weak enforcement capacity, especially at the local
level.

3. Scattered environmental data not yet integrated into
a provincial environmental information system.

4. Perfunctory environmental safequards treated as
procedural requirements rather than planning and
monitoring tools.

5. Inconsistent integration of GESI, migration and
livelihood considerations into environmental
decision-making.

Despite these constraints, Gandaki has strong
opportunities for reform. These include integrating

SoE indicators into the Medium-Term Expenditure
Framework and Annual Development Plans;
strengthening project environmental screenings;
establishing a provincial environmental data and
monitoring platform; supporting municipalities in
waste, water and land-use planning; and unifying
climate, disaster and environmental governance within a
coherent planning system.

TABLE 1: ENVIRONMENTAL GOVERNANCE GAPS AND REFORM PRIORITIES

GOVERNANCE ISSUE CURRENT CONCERN

REFORM PRIORITY

Fragmented Mandate

Weak enforcement
technical capacity

Overlap among federal, provincial
and local institutions

Limited staffing, monitoring and

Clarify roles for land, water, waste, air and
infrastructure regulation

Strengthen inspection, compliance and
municipal technical support

Data fragmentation

Limited planning integration

Social inclusion gap

Sector data scattered
across agencies

Environmental indicators are neither
monitored nor enforced correctly

Vulnerable groups underrepresented
in environmental planning

Establish provincial environmental data
and monitoring system

Integrate SoE indicators into MTEF, ADP
and project screening

Mainstream GESI, migration and livelihood
vulnerability in all sectors
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SUMMARY OF ENVIRONMENTAL
THEMATIC SECTORS & CROSS-
CUTTING ISSUES

6.1 ATMOSPHERE AND AIR QUALITY

The air quality of Gandaki Province contrasts sharply
between relatively clean remote mountain areas and
increasingly polluted urban valleys and transport
corridors. Pokhara Valley is the province’s primary
air-quality hotspot due to population concentration,
tourism intensity, vehicular traffic, construction activity,
road dust and valley conditions that trap pollutants
during temperature inversions. Fine particulate matter,
especially PM,.., is the principal pollutant of concern.
Dry-season pollution is higher because of weak rainfall,
lower atmospheric mixing, temperature inversions,

biomass burning, road dust and forest-fire smoke.

Monsoon rainfall substantially improves air quality

through wet deposition and enhanced dispersion.

Air-quality monitoring remains severely limited. The

main monitoring and evidence base is centred around
Pokhara (DOE, 2021; Pandey et al., 2024), while other
district headquarters, highway corridors, Nawalparasi-

East and tourism routes lack regular monitoring.

Household reliance on fuelwood, particularly in mid-hill

districts, contributes to indoor and local air pollution
(WECS, 2022; WECS, 2024).

TABLE 2: AIR QUALITY INDICATORS (DHM, 2017; DOE, 2021; NSO, 2024B)

INDICATOR BASELINE

STATE

SYNTHESIS

Dry season: ~35-45
ug/m?*; Monsoon:

~15-20 pg/m?* (2021,
DoE reference year)

PM,., concentration
- Pokhara Valley
(seasonal mean)

Limited to Pokhara;
monitoring expansion
phase 2016-2021

Ground-based air
quality monitoring
coverage

Total installed
hydropower capacity
located in Gandaki
Province

687 MW operational
projects (2022,
DoED-based
provincial inventory)

Mini and micro 8.48 MW operational

hydropower capacity (2022)

(<TMW)

Solar PV capacity 9.54 MW operational
(grid-connected & (2022)

institutional)

Similar seasonal
pattern persists
(2022, Status of Air
Quality Report)

Continuous
monitoring still
largely confined to
Pokhara(2022)

=1089 MW (IPPAN
production-licence
portfolio, incl. private
+public, 2025)

Additional ~0.64 MW
under construction
(2023)

Additional 7.5 MW
in survey/licensing
phase (2023)

Air quality in Pokhara remains strongly
seasonal, with dry-season pollution
persistently exceeding WHO guideline
values, indicating structural emission
sources rather than isolated events.

Spatial monitoring gaps limit
understanding of air-quality exposure
across lowland corridors and high-
mountain districts.

Gandaki is one of Nepal's strongest
hydropower provinces; differences
in reported totals reflect scope
(operational vs licensed), not
inconsistency.

Mini/micro hydro are important in off-
grid and remote-area electrification,
particularly in high-mountain districts.

Solar deployment remains modest but
strategically important for diversifying
clean energy beyond hydropower.



STATE OF ENVIRONMENT REPORT 15

INDICATOR

BASELINE

STATE

SYNTHESIS

Households with
access to electricity

Electricity as primary
cooking energy

Primary cooking fuel
- firewood

Primary cooking fuel
-LPG

99.8% of households
(2025, Provincial
Ministry filled form)

<0.2% of households
(2021)

47.1% of households
(2021)

51% of households
(2021)

42.1x10% joules
(2020)

Total energy
consumption (province)

Share of residential 79.1% (2020)
sectorin total energy

use

FY 2020/21: ~9% of
national sales

Petroleum product
consumption

Electric vehicles - ~0.6% (FY 2022/23)
share of registered

vehicles

Estimated number of
EVs(derived)

~140 EVs(FY
2022/23, estimated)

Near-universal
access maintained
(2025), primarily
lighting

Early adoption stage;
no major increase
reported(2023)

Still widely used
(2023)

Remains dominant
(2023)

46.462 x 10" joules
(2022)

41.60% (2022)

Increasing trend over
last three fiscal years

~1% early progress
(FY 2023/24)

~230 EVsif ~1%
share (FY 2023/24,
indicative)

Electricity access for lighting but other
household consumption is limited.

Alarge gap persists between
electricity access and its use for
clean cooking, limiting air-quality co-
benefits.

Continued biomass dependence links
household energy use with forest
pressure and indoor air pollution.

LPG has displaced kerosene but
maintains reliance on fossil fuels.

Household demand dominates overall
energy use.

Residential energy use is the key
leverage point for cleaner air and lower
emissions.

Rising transport fuel use risks
offsetting gains from clean electricity.

EV adoption is emerging but still
marginal at provincial scale.

Provides a sense of scale; figures
should be treated as indicative pending
official EV registry data.

6.2 LAND USE, SOIL HEALTH

AND AGRICULTURE

Land use in Gandaki is shaped by steep topography, river
valleys, forests, rangelands, settlements and roads. The
province has about 487,823 ha land that is cultivable of
which about 351,697 ha is cultivated and the irrigable
land is 272,630 ha, of which about 70,080 hais irrigated
(MOEWRWS, 2026). This indicates that a significant
share of cultivable land is either fallow, underused

or constrained by labour shortage, irrigation gaps,
migration, market access, changing livelihoods, rainfed
and monsoon dependent agriculture.

Agricultural change varies by district in the province.
Nawalparasi-East and accessible valley areas have
stronger agricultural and commercial potential. Kaski,
Tanahun and other peri-urban areas face conversion of

agricultural land into built-up areas. Hill districts such as

Gorkha, Lamjung, Myagdi, Baglung, Syangja and Parbat

face terrace abandonment, labour shortage, slope

instability and wildlife pressure.

Soil health is a growing concernin the province. Soil

acidity, nutrient imbalance, erosion, declining organic

matter and unbalanced fertilizer use affect productivity.

The use of chemical fertilizer is high in Nawalparisi-
East (~123kg/ha) followed by Tanahu (~78.4kg/ha),
Gorkha(~61.4kg/ha). The recent data of MOALD (2025)
states that the use of chemical fertilizer is significantly

low in Manang (~3.3 kg/ha) and Mustang (~1.3 kg/ha)

in comparison to other districts in the province. The

excessive use of chemical fertilizer turns much of the

agricultural land in the province acidic (Soil Lab, 2019).
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TABLE 3: LAND USE, SOIL AND AGRICULTURE INDICATORS (MOALD, 2025; MOFE, 2024; PPPC, 2024).

INDICATOR BASELINE STATE KEY DISTRICTS SYNTHESIS
AFFECTED/ OBSERVED
Total cultivated 377,090ha =3b1,597 ha Decline prominent Cultivated land has declined by ~14%, driven
agricultural (MOALD, 2025) (MoEWRWS, in Lamjung, Gorkha, mainly by abandonment in mid-hill districts
land area 2026) Kaski, Parbat, and urban expansion around Pokhara Valley.
Syangja, Baglung,
Myagdi
Share of =17% (2020) =16% (2025) Province-wide Agriculture is losing spatial dominance,
agricultural increasing pressure on remaining
land in productive land.
provincial area
Abandoned Not Substantial Lamjung, Gorkha, Land abandonment has become a defining
agricultural systematically and Parbat, Syangja, rural change, reshaping landscapes and
land recorded (pre- widespread Myagdi, Baglung accelerating forest regeneration.
2010) (2022)
Forestand Limited Increasing Lamjung, Gorkha, Regeneration improves forest cover but
shrubland regeneration  natural Parbat, Myagdi, alters traditional farming systems and
expansion (2010) regeneration  Baglung forest-farminterfaces.
on former (2022)
farmland
Soils with ~40-50% >60% of Kaski, Tanahun, Soil acidity is widespread in mid-hill
acidic pH(<5.5) of samples samples Syangja, Lamjung, districts, constraining nutrient availability
(2010) (2022) Gorkha and crop productivity.
Soil organic Medium Low to Tanahun, Kaski, Declining SOM reflects intensive cultivation
matter (SOM) (2-3%)(2010)  medium Nawalpur East and reduced manure input, weakening soil
(<2.5%)(2022) (intensive zones) health.
Nitrogen- >60% of >70% of Province-wide; Nitrogen deficiency remains the most
deficient soils ~ samples samples severe in Lamjung, widespread soil fertility constraint across
(2010) (2022) Gorkha, Syangja Gandaki.
Phosphorus Mostly Mixed status ~ Excess in Nawalpur Uneven fertilizer use is emerging, raising
imbalance adequate (2022) East, deficiency in risks of inefficiency and nutrient runoff.
(deficiency/ (2010) mid-hills
excess)
Potassium- <10% of 20-30% of Kaski, Tanahun, Increasing potassium deficiency signals
deficient soils  samples samples Syangja, Baglung long-term nutrient mining.
(2010) (2022)
Chemical =10,813 tonnes =16,774 Highest in Nawalpur Fertilizer use is increasing while cultivated
fertilizer (2020) tonnes(2024) East, Kaski, Tanahun, land shrinks, raising per-hectare pressure.
consumption Gorkha
Average =26.98 kg/ha  =44.6 kg/ha Intensive districts: Rising input intensity improves yields but
fertilizer (2020) (2024) Nawalpur East, Kaski, increases soil and water risks if unmanaged.
application Tanahun
rate
Cattle and =1.05 million =0.82 million  Decline in Lamjung, Reduction in large livestock weakens
buffalo head (2010) head (2022) Gorkha, Myagdi, manure availability and nutrient recycling.
population Baglung
Goat =0.72 million ~ =0.85million  Growth in Baglung, Shift toward goats alters grazing pressure
population head (2010) head (2022) Myagdi, Gorkha and nutrient flows.



Cropping =70% (2010/11) =55-60%
pattern(cereal (2022)
share of

cropped area)

Irrigated
agricultural
land

Not
systematically
recorded (pre-

=25.7% (2026)

2010)

Diversificationin
Kaski, Tanahun,
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Shift toward vegetables and fruits increases
income but input and climate sensitivity.

Nawalpur East

Better coverage
in Nawalpur East,

Irrigation expansion has improved resilience
but remains uneven across districts.

Kaski; low in Myagdi,

Baglung

6.3 FOREST AND BIODIVERSITY

Forests and biodiversity are central to Gandaki's

environmental identity. The province includes

community forests, leasehold forests, protected areas,

conservation landscapes, rangelands, alpine ecosystems

and riverine habitats. Major conservation landscapes

include the Annapurna Conservation Area, Manaslu

Conservation Area and Dhorpatan Hunting Reserve

including some parts of the Chitwan national Park in

Nawalpur.

According to FRTC (2024) forest area in the province
increased from about 7,512.48 km? in 2010 to about
8,145.48 km?in 2024, showing a net gain of about
633 km? or about 3 percent. This is a positive trend

and reflects the role of community forestry, natural

regeneration and reduced agricultural pressure in

some mid-hill areas. However, the increase in forest
area must be interpreted alongside grassland decline.
Grassland declined from about 4,433.54 km?in 2010 to
about 1,748.87 km? in 2022. This is significant for high
mountain biodiversity, rangeland livelihoods, wildlife
habitat and pastoral systems.

The main pressures on forests and biodiversity include
forest fire, invasive species, rural road expansion,
habitat fragmentation, tourism pressure, illegal
extraction, human-wildlife conflict and climate change.
Manang and Mustang require special attention for
grassland and high mountain ecosystem monitoring.
Kaski, Gorkha, Myagdi and Baglung require attention for
protected-area tourism, forest-fire risk and forest-farm
interface issues.

TABLE 4: FOREST AND BIODIVERSITY INDICATORS (FRTC, 2024; MOFE, 2024; MOFE, 2026)

INDICATOR BASELINE CURRENT STATE TREND INTERPRETATION
Total forestarea (11 7,512.48 km*(FRTC,  8,145.48 km*(FRTC, Increasing Strong net forest gain driven by
districts) 2024) 2024) (+~3%) regeneration and community
forestry

Forestarea-mid-  6,571.56 km?(2010) 7,203.06 km?(2022)  Increasing Mid-hills are the main contributors
hill districts to forest recovery

Forest area - 159.86 km?(2010) 143.00 km?(2022) Slightly Ecological constraints limit forest
high Himalayan decreasing expansion

districts

Total grassland 4,433.54 km*(2010)  1,748.87km*(2022)  Strongly Structural shift toward woody
area decreasing ecosystems

(-60.6%)

Forest-to- 1.67 : 1(2010) 4.55:1(2022) Increasing Transition toward forest-dominated
grassland ratio landscapes

Protected area ~45% of provincial ~45% (stable) Stable Large conservation landscapes
coverage area maintain core biodiversity

Forest fire ~450-500(=2010) ~900-1,100(2022) Increasing Rising fire risk degrades forest

incidence (events/
year)

quality
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Degraded forest 5,417 ha(2015)

area

Area under 272,513 ha(2015)
community

forestry

Number of 3,840(20715) 3,972(2025)
community forest
user groups

(CFUGS)

Human-wildlife
conflict (human
casualties)

13 cases(2015)

Human-wildlife 498 cases (2015)
conflict (livestock

loss)

Snow leopard
population
(national estimate;
Gandaki core
habitat)

Tiger population Limited presence
(buffer zone) (2010) (2022)

~5,700 ha(2022)

283,073 ha(2025)

~18 cases(2022)

~740 cases (2022)

Presence-confirmed 392-629(2022)

Stable-increasing

Gradually Quality decline despite forest

increasing expansion

Increasing Community forests are the
backbone of forest stewardship

Increasing Strong institutional coverage at
landscape scale

Increasing Interface pressure between forests
and settlements

Increasing Rising livelihood impacts

Likely stable  Gandaki is a key national stronghold

Stable Provincial role focused on
connectivity and coexistence

6.4 CLIMATE CHANGE AND

DISASTER RISK REDUCTION

Climate change is one of the most important
environmental and development risks in Gandaki
Province. The province is exposed to rising
temperatures, rainfall variability, heavy rainfall,
prolonged dry spells, landslides, floods, forest fires,
snow-cover decline and glacier-related risks. Because of
steep slopes, fragile geology, expanding roads and river-
valley settlements, climate hazards can quickly become
development disasters.

Mean annual temperature increased from about 17.2°C
during 1971-2000 to about 18.3°C during 2011-2020,
indicating warming of about 1.1°C (DHM, 2017; DHM,
2024a). DHM (2024a)also stated that the hot days above
35°C increased from about 5 days per year before

2000 to about 18 days per year in the 2010s. Heavy
rainfall intensity increased from about 90 mm/day to

about 130 mm/day. Consecutive dry days increased

from about 25 to 35 days. Analysis of recent Remote
Sensing Data indicated that the snow cover areain the
province declined from about 1,900 km? to about 1,500
km?, respectively in 2010 and 2020. These changes

are particularly important for Manang, Mustang, Kaski,
Lamjung, Gorkha, Myagdi, Baglung, Nawalparasi East and
Tanahun.

Slope stability analysis and Multi-Hazard Risk Analysis
report of the province indicated that the landslide

risk is high in Gorkha, Lamjung, Myagdi and Baglung
(PPPC, 2025). Flood exposure is high in Nawalparasi
East, Tanahun, Kaski and Syangja. Forest fire risk is
prominent in Kaski, Tanahun, Lamjung and Syangja.
Climate risk must therefore be mainstreamed into
infrastructure planning, local disaster planning,
watershed management, road design, tourism planning
and agriculture.
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TABLE 5: CLIMATE CHANGE INDICATORS (DHM, 2017; DHM, 2024B)

INDICATOR BASELINE STATE CHANGE KEY DISTRICTS ~ SYNTHESIS
Mean annual ~17.2°C ~18.3°C +1.1°C Province- Sustained warming is altering
temperature (1971-2000) (2011-2020) wide; higher  cryosphere, ecosystems, and water
(°c) (DHM, 2017) (DHM, in Manang, regimes, with amplified impacts in
2024b) Mustang high mountain districts.
Hot days (>35 ~5 days (pre- ~18 days =3.5x Nawalpur, Rising heat extremes increase health
°C, days/year)  2000) (2010s) increase Kaski, risk, evapotranspiration, and urban
Tanahun heat stress, especially in lowland and
urban districts.
Maximum Avg.  ~24.5°C ~26.0°C +1.5°C Kaski, Increasing Tmax intensifies heat
temperature Tanahun, stress, forest fire risk, and water
(Tmax, °C) Nawalpur demand.
Minimum Avg.  ~9.8°C ~1.4°C +1.6°C Manang, Faster Tmin increase accelerates
temperature Mustang, snow and glacier melt, reducing
(Tmin, °C) Myagdi seasonal water storage.
Annual mean ~2,500 mm ~2,600mm  +4% Province- Total rainfall change is modest,
rainfall (mm) wide masking shifts toward more intense
and variable precipitation.
Rainfall ~90 mm/day ~130 mm/ +40-45% Kaski, Increased rainfall intensity is a
intensity day Lamjung, primary driver of landslides, floods,
(extreme cases) Gorkha and sediment disasters.
mm/day)
Consecutive ~25 days ~35 days +10 days Lamjung, Longer dry spells heighten drought
dry days(CDD, Tanahun, stress and forest fire risk.
days) Gorkha
Snow cover ~1,900 km? ~1,500 20-25% Manang, Declining snow cover threatens dry-
area(km?) (2010) km?%2024) Mustang season water availability and alpine
ecosystems.
TABLE 6: DISASTER RISK INDICATORS (PPPC, 2025)
INDICATOR BASELINE STATE CHANGE KEY DISTRICTS ~ SYNTHESIS
Landslide- ~12% (MHRA ~18% (MHRA  +6 pp Gorkha, Landslide susceptibility has
prone area(% 2019) 2024) Lamjung, expanded due to intensified rainfall
of district area) Myagdi, and infrastructure development.
Baglung
Flood-prone ~420 km? ~620 km? +200 km? Nawalpur, Flood exposure is increasing due to
area(km?) Tanahun, rainfall intensity, river changes, and
Kaski, floodplain encroachment.
Syangja
Population ~28% (2011) ~42%(2024) +14pp Kaski, A growing share of the population
exposed to Tanahun, is exposed to overlapping hazards,
multi-hazards Gorkha amplifying disaster risk.
(%)
Road network  ~18%(2015) ~32%(2024) +14pp Lamjung, Infrastructure expansion into hazard-
exposed to Gorkha, prone terrain increases systemic
hazards (%) Myagdi vulnerability and recovery costs.
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Forest fire <50 >150 =3x Kaski, Climate-driven drying and warming
incidence increase Tanahun, have sharply increased forest fire
(events/year) Lamjung, frequency.
Syangja
High-risk 8-10 14-16 Increasing  Manang, Glacial lake expansion elevates low-
glacial lakes Mustang probability, high-impact disaster risk.
(number)
Annual disaster ~1.2 ~4.5 =hx Province- Increasing disaster losses signal
losses (NPR increase wide rising economic vulnerability to
billion/year) climate extremes.
Multi-hazard ~0.45(MHRA ~0.65 Increasing  Kaski, Compound hazards are becoming
risk index 2019) (MHRA Tanahun, the dominant risk profile in Gandaki
2024) Gorkha Province.
6.5 INDUSTRY AND ENERGY

Gandaki has strong clean-energy potential, mainly
through hydropower. The province has around 1,089
MW of installed hydropower capacity (or the project in
operation). Electricity access is high, at around 99.5
percent, creating a strong foundation for a clean energy
transition (CBS, 2021; WECS, 2024). However, household
energy use still shows a gap between access and actual
clean-energy use. Nearly half of households (~47.1%)
continue to use wood as the main cooking fuel, while
LPG is used by slightly more than half of households
(~51.5%). Electric cooking remains very low (~0.2%).

TABLE 7: INDUSTRY INDICATORS (MOEA, 2025; NPC, 2019)

Industrial and service-sector activity is concentrated
in accessible districts (NPC, 2019). According to the
NPC (2019) Kaski has the largest concentration of
establishments (~30,745), followed by Nawalparasi-
East(~12,745)and Tanahun (~12,433). Industrial growth
supports employment and income but also increases
pressure on land, water, waste, transport, emissions
and construction materials. Hydropower development
also requires careful environmental management,
including environmental flows, aquatic biodiversity
protection, sediment management, slope stabilization
and cumulative basin impact assessment.

INDICATOR BASELINE (2020) STATE (2022)

CHANGE KEY

SYNTHESIS
DISTRICTS

Total industrial 100,684

stablishments  establishments activity
(Economic increased
Census 2018;
used as 2020
baseline)
Persons 332,472 Increased
engaged in persons employment
industry (2022)

No new census; Increasing
(activity)

Increasing

Kaski(30,745), Gandaki's industrial base

Nawalpur is numerically large but
(12,745), dominated by micro and
Tanahun small enterprises, resulting
(12,433) in diffuse, cumulative
environmental pressures rather
than concentrated point-
source pollution.
Kaski(111,818),  Risingindustrial and service-
Nawalpur sector employment increases
(38,396) indirect environmental

pressure through urban
expansion, transport demand,
energy use, and waste
generation.



Spatial

concentration

of industries

=31% of

establishments

in Kaski

Further

concentration

Concentrating
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Kaski (Pokhara
Valley)

High spatial concentration
intensifies localized
pressure on air quality, waste
management, and urban
services, similar to urban-
environment stress patterns.

Manufacturing  Moderate share Expanded Increasing Nawalpur, Growth in agro-processing and
& processing (2018 structure) activity Tanahun light manufacturing raises risks
establishments of industrial effluent discharge,
fossil fuel use, and material
extraction along highway
corridors.
Construction-  Moderate High activity Strong Kaski, Gorkha,  Infrastructure and hydropower
related (2020) (2022) increase Tanahun development have significantly
industries expanded construction
industries, increasing dust,
quarrying, riverbed extraction,
and slope instability.
Industrial Manang: 487; Similar scale Stable Manang, Even small numbers
establishments Mustang: 775 Mustang of industries exert
in mountain disproportionately high
districts environmental pressure due to
ecological fragility and limited
waste-management capacity.
TABLE 8: ENERGY INDICATORS (CBS, 2021; WECS, 2024)
INDICATOR BASELINE(2020) STATE(2022) CHANGE KEY DISTRICTS SYNTHESIS
Total Energy =42 PJ =46 PJ Increasing  Province-wide Overall energy demand increased
consumption  (=42,100 TJ) (=46,462 TJ) with economic recovery and
urbanization, strengthening
energy-environment linkages
across sectors.
Industrial =1.2 PJ(=1,200 =1.8PJ Increasing  Kaski, Nawalpur Industrial energy demand has
energy TJ) (1,800 TJ) risen alongside construction and
consumption processing activities, increasing
pressure on air quality and fuel
imports.
Petroleum Dominant Reduced Persistent  Kaski, Tanahun, Continued petroleum dependence
fuel use share (=55% share (=47%) (absolute)  Syangja remains a major driver of urban
(industry & of industrial but higher and corridor air pollution, despite
transport) energy) absolute use expansion of hydropower.
Electricity =50 TJ(=4% =380 TJ Strong Nawalpur, Kaski Rapid industrial electrification
consumption  of industrial (=21%) increase represents the most positive
(industry) energy) energy transition, with strong
potential to reduce emissions and
local pollution.
Household 47.1% of Slightly Declining Baglung, Myagdi,  Persistent biomass use sustains
biomass households reduced Parbat, Syangja localized forest pressure, linking
energy use (2021) (2022) energy poverty with forest

degradation.
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Hydropower =14 plants =63 plants Rapid Gorkha, Lamjung, Hydropower expansion strengthens
development increase Myagdi, Kaski renewable supply but increases
(>1MW) river flow alteration, land

disturbance, and cumulative basin-
level impacts.

Electricity =97-98% of >99% of Improved Province-wide Near-universal access provides a
access households households strong enabling condition for clean
(lighting) cooking, electrification of industry,

and efficiency gains.

6.6 URBAN ENVIRONMENT about 231.1tons/day (Adhikari et al., 2024; NSO, 2024b).

AND WASTE MANAGEMENT According to the NSO (2024b) Kawasoti generates about

Urbanization is one of the strongest environmental 29 tons/day, Byas about 27.6 tons/day, Baglung about

pressures in the Province. Pokhara Metropolitan City 19.6 tons/day, Gorkha about 18.4 tons/day, Putalibazar

is the main urban centre and capital city, but district about 14.6 tons/day, Besishahar about 13.4 tons/day,

headquarters and emerging municipalities are also Kusma about 13.3 tons/day and Beni about 11.4 tons/day.

expanding (NSO, 2024a). Urbanization has improved These figures show that waste management is no longer

access to markets, services and employment, but only a Pokhara issue; it is becoming a province-wide

it has also increased built-up land, solid waste, municipal challenge.

wastewater, drainage stress, transport emissions, river

encroachment and pressure on lakes and agricultural Many municipalities still rely mainly on collection and

land. disposal. Waste segregation, composting, recycling,
material recovery, sanitary disposal, fecal sludge

Among the urban centers Pokhara is the largest urban management and wastewater treatment remain weak.

environmental hotspot and contains population of Urban planning must also protect agricultural land, river

about 513,504 (CBS, 2021), built-up area of about 91.51 corridors, lake catchments, wetlands and flood-prone

km? and estimated municipal solid waste generation of areas.

TABLE 9: URBAN ENVIRONMENT AND WASTE INDICATORS (NSO, 2024A; NSO, 2024B)

INDICATOR BASELINE STATE NET CHANGE INTERPRETATION
(2010) (2022) (2010-2022)
Built-up area ~16.6 ~156.1 +139.5 km? Rapid horizontal urban expansion across all
in district HQ district headquarters, including secondary hill
municipalities (km?) towns
Average built-up <2% ~6-20% Strong Urban growth driven more by spatial expansion
share of municipal (range) increase than population increase
area(%)
Agricultural land ~610 ~96 -514 km? Sharp loss of peri-urban agricultural land,
in district HQ reducing environmental buffers and local food
municipalities (km?) systems
Forest cover within Largely stable  45-70% Stable to Forests persist or expand despite urban growth,
municipal boundaries (most HQs) increasing especially in hill municipalities
(%)
Municipal solid waste  Low, localized ~380t/day Strong Waste generation rising faster than service and
generation (t/day) (total) increase treatment capacity
Solid waste of No ~231t/day  Strong Weak collection and disposal to the dumping
Pokhara Metro-City systematically increasing sites, no segregation in the source

recoding



Organic fraction of Dominant

municipal waste (%)

Plastic waste fraction Increasing ~12-15%
(%)
Waste treatmentand  Informal/ Disposal- Limited
disposal open dumping oriented
systems
Urban Ward No formal 80 Urban
records ward trend
and 118
Peri-urban
wards

Urban environmental Limited
risk hotspots

~60-70% Stable

Increasing

Increasing

Expanding Increasing
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Indicates high potential for composting and
decentralized treatment

Key contributor to drainage blockage and river
pollution

Collection expanded, but segregation and

improvement treatment remain weak

Besides the district headquarter, township is
increasing

Hill and mountain towns highly vulnerable due to
terrain and drainage constraints

6.7 WATER RESOURCES

AND WATER QUALITY

Water is one of Gandaki’s defining environmental assets.
The province contains major river systems such as Kali-
Gandaki, Seti, Marsyangdi, Madi and Budhigandaki, along
with lakes, wetlands, springs, groundwater systems and
hydropower sites. These systems support drinking water,
irrigation, hydropower, tourism, fisheries, religious sites
and ecosystem services.

Despite water abundance, water security is uneven.

The province has about 272,630 ha of irrigable land,

but currentirrigation infrastructure covers only about
70,080 ha(MoEWRWS, 2026), or about 25.7 percent. This
means many agricultural areas remain dependent on

rainfall. Hill settlements also face spring-source stress,
while urban and tourism centres face growing demand
and water-quality concerns.

Water quality is a growing issue in urban rivers, lakes
and downstream settlements. Phewa Lake and other
lake systems are vulnerable to sedimentation, nutrient
loading, wastewater, solid waste and catchment
degradation. Rivers are affected by sand and gravel
extraction, hydropower diversion, sediment load and
untreated wastewater. Water governance remains
fragmented across drinking water, irrigation,
hydropower, sanitation, watershed and disaster
institutions.

TABLE 10: WATER RESOURCES AND WATER QUALITY INDICATORS (DHM, 2017; DHM, 2024A; DHM, 2024B; LCDA, 2021; NEA, 2025)

INDICATOR/
DIMENSION

BASELINE (REFERENCE)
(2022-25)

CURRENT STATE

OBSERVED
CHANGE / TREND

SYNTHESIS

Hydro-climatic

regime system; ~80% of
annual rainfall
concentrated
in June-Sept;
historically
predictable seasonal
flows

Spatial water
availability contrast (humid

mid-hills vs arid

reliance on springs
and small streams

Monsoon-dominated  Increasing rainfall

intensity with fewer
rainy days; longer dry- high-intensity events variable, increasing
season stress periods

Strong physiographic  Localized water
stress in hill and
mountain settlements security
trans-Himalaya); local despite basin-level

abundance

Shift from evenly Water availability
distributed rainfallto  is becoming more

both dry-season
scarcity and wet-
season hazard

Basin-scale “water
richness” masks
growing local scarcity
and inequity

Growing spatial
inequality in water
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River flow condition

Lakes and wetlands

Sediment and
turbidity

Drinking water
services (quantity)

Drinking water
services (quality)

Irrigation

development

Watershed condition

Governance &
monitoring

Perennial rivers with
seasonal fluctuation;
limited abstraction
historically

318 lakes/ponds;
total area ~33.35 km?
(monsoon)and ~27.44
km?(dry season)

Naturally high
sediment loads
during monsoon in
steep catchments

Expansion of piped
schemes focused on
coverage

National standards
exist, but limited
monitoring
historically

Large irrigable

potential; limited
modern irrigation
(24.5% coverage)

Historically forested
slopes with localized
erosion

Sectoral management
with limited basin
integration

Altered flows in many
river reaches due to
irrigation diversions
and hydropower
intakes

Major lakes (Phewa,
Begnas, Rupa) show
sedimentation and
eutrophication stress

Elevated sediment
delivery linked
toroads, slope
disturbance, and
intense rainfall

Intermittent supply
common indry
season

Many schemes fail to
meet NDWQOS, mainly
due to biological
contamination

Continued
dependence on
traditional and
seasonal systems

Road-induced erosion
and landslides
increasingly dominant

Growing emphasis
on basin approaches,
LCDA monitoring, and
provincial planning

Increasing flow
modification and dry-
season depletion

Progressive lake
shrinkage and
declining water
quality

Increasing sediment
pulses and inlet
aggradation

Reliability declining
despite infrastructure
expansion

Persistent water
safety gap

Pressure to expand
abstraction

Degradation
accelerating in road
corridors

Gradual institutional
strengthening

Environmental flow
management is
becoming a critical
governance issue

Lake health reflects
cumulative upstream
watershed and
pollution pressures

Sediment is now
a system-level
water quality and
infrastructure risk

Water security
challenge is shifting
from access to
reliability

Unsafe water remains
amajor public health
concern

Irrigation growth
risks increasing
competition with
domestic and
ecological needs

Roads have become
a primary driver

of water-related
degradation

Governance reform
is progressing but
implementation
remains uneven

6.8 CROSS-CUTTING ISSUES

tourism economy: domestic tourism dominates in

visitor numbers, while international tourism remains

Tourism particularly important for higher-value activities such as

oy

The Province sits at the heart of Nepal's trekking, guiding, and longer stays.

mountain-lake-

culture” tourism brand. Pokhara Valley works as the main

gateway for Annapurna and other mid-hill/mountain Gandaki has 16,976 hospitality and food service

destinations, while sacred landscapes (e.g. Muktinath establishments, including 1,778 non-star hotels and
lodges, 10 star hotels, 27 resorts, 552 homestays and
14,502 restaurants (MoCTCA, 2023; Paudel and Khatri,
2024). Evidence from the Nepal Labour Force Survey
(NLFS)2017/18 (NSO, 2025) provides important context

for understanding the structure and quality of tourism

corridor and associated heritage sites), adventure

hubs (e.g. trekking, rafting, paragliding, etc.), and
community-based homestays spread benefits into rural
municipalities. Tourism is both a major opportunity and a
major environmental pressure in the province. Provincial
records for FY 2022/23 indicate that Gandaki received
approximately 245,000 international tourists and over
one million domestic tourists (PPPC, 2077(2021)).

This pattern highlights a defining feature of Gandaki's

employment. The survey shows that Gandaki Province
had about 606,000 employed people aged 15 years
and above, of whom roughly 240,000 were in formal
employment and 366,000 in informal employment.



These data show the size and importance of the tourism
economy in Gandaki. Tourism supports employment,
local business and provincial income, (MoEA, 2025) but
it also increases waste, wastewater, water demand,
traffic, construction, trail erosion and pressure on lakes
and mountain ecosystems (Paudel and Khatri, 2024).
The most sensitive tourism-environment areas include
Pokhara, Phewa Lake, Annapurna, Manang, Mustang,
Myagdi, Gorkha and major trekking corridors.

Migration

Migration is a defining socio-economic process

shaping environmental conditions, resource use, and
development pathways in Gandaki Province. Both
internal migration (rural-urban, hill-Tarai, and inter-
district movement) and international labour migration
have increased over recent decades, influencing
population distribution, land use patterns, labour
availability, and household livelihoods. Migration in
Gandaki is highly selective by gender and age (I0M,
2023). According to I0M(2023), young adult males (20-39
years) constitute the majority of international migrants.
This has resulted in a growing share of female-headed
households, which reached about 41% in 2021, increasing
from 2011(CBS, 2011; CBS, 2021; IOM, 2023).

Migration is a structural driver of environmental change.
About 31.4 percent of households have at least one
absent members, and the absent population was about
286,593 in 2021(CBS, 2011; CBS, 2021; I0M, 2023). Around
83.7 percent of migrants are male, and the dominant
migrant age group is 20-39 years. Female-headed
households are around 41 percent (CBS, 2021). These
indicators show that migration affects rural labour, land
management, household responsibilities and urban
growth (CBS, 2011; CBS, 2021). Migration can reduce
pressure on some agricultural land, but remittances

TABLE 11: CROSS-CUTTING INDICATORS
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can also increase construction, consumption, land
conversion and municipal service demand (Brown, 2020).

GESI

Gandaki Province is one of the most socially and
culturally diverse provinces in Nepal. According to
census (CBS, 2021; NSO, 2024c) and provincial planning
documents (PPPC, 2080(2024)), the province is

home to more than 100 caste and ethnic groups, with
wide variation in language, culture, livelihoods, and
geographic settlement. This diversity is a defining
feature of Gandaki's social landscape, but it also shapes
unequal relationships with land, natural resources,
services, and environmental risks. Many Indigenous
communities reside in upland and mountain areas, where
livelihoods depend on rain-fed agriculture, livestock, and
forest resources (Sujakhu et al., 2019). These areas are
highly exposed to climate variability, landslides, drought,
and ecosystem degradation. Dalit households are more
commonly found in marginal lands, riverbanks and flood-
prone areas, and informal or unplanned settlements in
peri-urban and urban areas.

Environmental risk is not equally distributed among

the population in the communities. Women, Dalit
communities, Janajati groups, persons with disabilities,
elderly people, poor households and remote mountain
communities often face greater exposure and lower
adaptive capacity. Around 3.8 percent of households

in Gandaki have at least one person with disability.
Women’s workload remains closely linked with water,
fuelwood, agriculture and household care. GESI-
responsive environmental planning should therefore

be integrated into water supply, clean energy, forest
governance, disaster risk reduction, climate adaptation
and municipal service delivery.

CROSS-CUTTING THEME ~ PRIORITY INDICATOR

STATE/ YEAR

MAIN ENVIRONMENTAL IMPLICATION

Tourism Hospitality and food
service establishments

2025)

Domestic tourismin
Gandaki

Hotel bed capacity

16,976 establishments,
recent baseline (MOCTCA,

~1.03 million internal
visitors, (MOCTCA, 2025)

Tourism is a major economic driver
but increases water, waste, energy
and land-use pressure.

Domestic tourism now creates major
seasonal pressure in Pokhara and
road-accessible destinations.

12,201 beds, (MOCTCA, 2025) Accommodation growth increases

wastewater, energy and water
demand.
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Community homestays

Pokhara municipal waste

324 homestays, (MOCTCA,
2025)

~231t/day, (NSO, 2024)

Rural tourism supports livelihoods but
needs WASH and waste safeguards.

Tourism intensifies waste pressure
in the province’s main urban-tourism
hub.

Migration Households with absent  31.4%, (CBS, 2021) Migration reshapes rural labour,
members land management and household
responsibilities.

Absent population 286,593 persons, (CBS, Out-migration reduces rural labour

2021) and contributes to fallow land and
ageing settlements.

Male migrants 83.7%. (CBS, 2021) Male-dominated migration increases
women’s local resource-management
burden.

Female-headed ~41%, (CBS, 2021) Environmental planning must be

households gender-responsive.

Agricultural labour Reduced, 2021 Labour shortage contributes to land

availability abandonment, forest regeneration
and fire/invasive species risks.

GESI Literacy rate 81.7% total; 88.8% male; Education improves adaptive

Population over 60Years
of age

Population with disability

Women in unpaid family/
agricultural work

Female ownership of
land/house

75.3% female, (CBS, 2021)

13.3% (CBS 2021)

2.9% of population, (CBS,
2021)

High, (CBS, 2021)

Improved but still low, 2021

capacity, but gender gaps still affect
access to information and leadership.

Gandaki also has one of the highest
ageing profiles among provinces
(national average is 10..21%) reflecting
lower fertility, high out-migration of
working-age people, and longer life
expectancy

Disaster, WASH and infrastructure
systems need accessibility provisions.

Environmental degradation and
climate stress increase unpaid labour
burdens.

Limited asset ownership restricts
access to compensation, services and
climate finance.
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GENERAL DPSIR OVERVIEW
FOR GANDAKI PROVINCE

The general DPSIR analysis shows that environmental
change in Gandaki is being driven by development
transition rather than by a single factor. The main drivers
include urbanization, tourism growth, infrastructure
expansion, hydropower development, migration,
remittances, changing agriculture, rising energy demand
and climate change. These drivers create pressures
such as land conversion, road cutting, waste generation,
wastewater discharge, vehicle emissions, fuelwood use,
river diversion, sand and gravel extraction, forest fire,
slope instability and increased demand for water.

The state of the environment of the province is mixed.
Some indicators show positive trends, such as high
electricity access and an increase in forest area. Other

TABLE 12: GENERAL DPSIR OVERVIEW FOR GANDAKI PROVINCE

indicators show concern, such as grassland decline,
growing municipal waste, incomplete clean cooking
transition, irrigation gaps, rising climate and disaster
risks, and localized degradation of air and water quality.
The impacts are visible in public health risks, disaster
exposure, declining water quality, sedimentation,
agricultural vulnerability, tourism risks, pressure on
municipal services and unequal vulnerability among
marginalized communities.

The required response is integrated planning. Gandaki
needs to move from sector-by-sector environmental
management to a province-wide system where
environmental indicators guide planning, budgeting,
project selection, monitoring and local implementation.

DPSIR COMPONENT GANDAKI PROVINCE OVERVIEW

Drivers Urbanization, migration, tourism, hydropower, roads, construction, changing agriculture,
remittances, energy demand and climate change

Pressures Land conversion, waste generation, wastewater, vehicle emissions, road dust, fuelwood use,
river diversion, sand mining, slope cutting, forest fire and water demand

State Strong natural capital but increasing stress on air, water, land, forests, grasslands, urban
services and climate-sensitive systems

Impacts Public health risks, disaster losses, reduced water quality, sedimentation, soil degradation,
tourism vulnerability, livelihood stress and unequal exposure

Responses Evidence-based planning, integration of SoE indicators in MTEF/ADP, maintaining and updating

(Proposed) of environmental indicators/database, stronger monitoring, municipal capacity, risk-informed

infrastructure, sustainable agriculture, clean energy and inclusive governance
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CONCLUDING REMARKS

The SoE demonstrates that Gandaki Province retains
strong environmental assets - expanding forest

cover, universal electricity access, a thriving tourism
economy and substantial hydropower potential - these
resources face mounting pressures from development
and climate change. Critical challenges include
grassland degradation, transition to clean-cooking,
irrigation gaps, inadequate management of urban
waste and wastewater, air pollution, landslide and
flood hazards, declining snow-cover, lake degradation,
river fragmentation and unequal vulnerability across
communities.

The province's environmental challenges are
interconnected. Air pollution stems from transport
emissions, construction dust, biomass combustion and
forest fires. Land-use transformation is depended upon
migration patterns, urbanization, road expansion and
agriculture practices. Forest and biodiversity pressures
arise from grassland loss, fire frequency, invasive
species, tourism impacts and human-wildlife conflict.

Water security depends upon watershed management,
hydropower development, irrigation abstractions,
wastewater treatment, riverbed mining, sediment
dynamics and climate variability. Urban environmental
issues are linked with population concentration, tourism
growth, remittance-driven construction housing and
weak municipal service capacity.

For this reason, SoE must function as a decision-
support tool, not merely a baseline report. Integrated,
indicator-based environmental governance requires
institutionalizing SoE metrics within the provinces
planning such as the Medium-Term Expenditure
Framework, Annual Development Plans, climate budget
tagging and project screening processes. The Provincial
Policy and Planning Commission should anchor

this integration, ensuring environmental evidence
systematically informs planning, budgeting, monitoring
and investment decisions across all sectors and
government levels.
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STRATEGIC RECOMMENDATIONS

1. Institutionalize SoE indicators in planning and
budgeting: Integrate priority environmental
indicators into the MTEF, Annual Development Plans,
sector plans, climate budget tagging and municipal
planning guidance.

2. Establish a Provincial Environmental Data and
Monitoring System: Create an integrated platform
for air, water, land, forest, biodiversity, climate,
disaster, energy, waste, tourism, migration and GESI
indicators.

3. Strengthen municipal environmental management:
Provide technical support to municipalities for solid
waste, wastewater, fecal sludge, drainage, land-use
zoning and environmental monitoring.

4. Expand air and water quality monitoring beyond
Pokhara: Include district headquarters, highway
corridors, tourism routes, lake basins, river corridors
and industrial growth areas.

5. Protect agricultural land and restore soil health:
Promote land-use zoning, soil testing, balanced
fertilizer use, organic matter restoration, erosion
control and climate-smart agriculture.

6. Manage forests, grasslands and biodiversity as
connected landscapes: Maintain forest gains while
addressing grassland decline, forest fire, invasive
species, biodiversity corridors and human-wildlife
conflict.

10.

12.

Mainstream climate and disaster risk into
infrastructure planning: Screen roads, hydropower,
irrigation, settlements and tourism infrastructure
against landslide, flood, slope and climate-risk maps.

Accelerate clean cooking and productive electricity
use: Use high electricity access to promote electric
cooking, efficient appliances, improved cookstoves,
biogas and electric mobility.

Protect rivers, lakes, springs and watersheds: Adopt
river-basin and catchment-based planning, with
special attention to Phewa, Begnas, Rupa, spring
sources and hydropower corridors.

Make tourism environmentally responsible: Introduce
green hotel standards, trekking-route waste systems,
carrying-capacity assessment, lake conservation and
climate-resilient destination planning.

. Integrate migration and GESI into environmental

planning: Treat migration as a planning variable
and ensure targeted support for women, Dalit
communities, Janajati groups, persons with
disabilities, elderly people and remote settlements.

Build local government capacity for implementation:
Develop model by-laws, practical monitoring
templates, GIS capacity, environmental officers and
training support for municipalities.

TABLE 13: PRIORITY INDICATOR FRAMEWORK FOR FUTURE SOE MONITORING

SECTOR CORE INDICATORS TO MONITOR PRIORITY DISTRICTS / AREAS PLANNING USE
Air quality PM,... PM, ., vehicle growth, dust, ~ Kaski, Nawalparasi East, highway  Pollution control and
cooking fuel towns health protection
Land/soil/ Cultivated land, fallow land, soil Gorkha, Lamjung, Baglung, Food security and soil
agriculture pH/NPK, irrigation, fertilizer Syangja, Kaski, Nawalparasi East  restoration
intensity
Forest/ Forest area, grassland area, fire, Mid-hills, Manang, Mustang, Conservation and
biodiversity HWC, invasive species protected areas landscape management
Climate/DRR Temperature, rainfall intensity, Gorkha, Lamjung, Myagdi, Risk-informed planning

dry days, landslide, flood, fire,
snow cover

Baglung, Kaski, Nawalparasi East,
Manang, Mustang
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Industry/energy

Urban/waste

Water

Tourism

Migration

GESI

Electricity access, cooking fuel,
hydropower, industry count,
effluent risk

Built-up area, MSW, wastewater,
fecal sludge, drainage

Irrigation, WASH, water quality,
lake condition, spring status,
environmental flow

Establishments, waste load,
water demand, trail pressure,
homestays

Absent population, female-
headed households, fallow land,
remittance construction

Disability households, women’s
workload, marginalized access,
vulnerable settlements

Kaski, Nawalparasi East, Tanahun,

river corridors

Pokhara, Kawasoti, Byas, Baglung,

Gorkha, Beni

Kaski/Phewa, river corridors, hill
spring systems

Kaski, Mustang, Manang, Myagdi,
Gorkha

Syangja, Gorkha, Tanahun, Kaski,
Nawalparasi East

Province-wide, remote and
hazard-prone areas

Clean growth and
compliance

Municipal environmental
management

Water security and
ecosystem protection

Sustainable tourism
management

Migration-sensitive
planning

Inclusive environmental
governance
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SPECIFIC RECOMMENDATIONS

Strengthening Environmental Database and Capacity

Development

Strengthening environmental database information
system at Provincial Policy and Planning Commission
as central data hub, linking all local municipalities to
support the provincial periodic planning process to
address the environmental issues;

Strengthening capacity on evidence-based
integrated environmental assessment and reporting
system of the Local and provincial government for
the Sustainable Decision making for sustainable
resources use;

Strengthening the capacity of the planning unit of
municipalities on handling and analysis of the spatial
data with GIS and remote sensing technology;
Establishment of the Natural System Monitoring
(metrological station, water quality, land quality etc.)
in each municipality and strengthening capacity of
Municipality on monitoring environmental variables;
Strengthen and build the capacity of the Information
Technology (IT) staff of the Municipalities in
understanding of environment and handling of
environmental variable and information to support
the sustainable decision making and resource
mobilization;

Strengthening Environment Management System

Conduct an integrated environmental assessment
of Pokhara Metropolitan and other emerging
bigger Municipalities to identify the key priority
environmental issues and detail analysis to find out
the pressing issues and gap based on which prepare
an action plan with projects;

Environmental Data and

Monitoring System Development

Establish a drinking water quality monitoring system
and maintain a routine water quality database at local
level;

Assessment of air pollution spatial trends and routs
for the establishment of the air pollution monitoring
instrument;

Build the capacities of the Municipalities through
training and awareness programme and for those
municipality prone to air pollution air quality
monitoring system is to set up;

Air Quality Monitoring instrumentation across low-
land (Kawasoti) to high-Mountain (Lo-Manthang) and
maintain the air-quality database;

Urban Environment and Solid Waste

Support to prepare risk sensitive landuse plan of
municipality and growing urban centres;
Assessment of current urban solid waste
management practices at local level and explore
alternative measures for the sustainable waste
management;

Agriculture and Soil Health (Food Security)

Assessment of the agriculture production and soil
health of the selected districts/municipalities on
depletion of soil production a capacity and prepare
the action plan to reverse the soil productivity
degradation trend;

Establish a soil test programme in regular intervals in
all the districts and maintain the database and based
on the test report needful action can be taken to
restore the soil health.

Support to prepare landuse zone map in each
municipality (rural and urban) and develop landuse
policy;

Forest and Biodiversity:

Assessment of the fruit producing plants species
under the community forest in the municipalities
affected by the Human animal conflicts and prepare
the action plan on promote the fruit-bearing plants
(Agro-forestry)in the community forest to keep the
animals in the forest;

Assess the grassland biodiversity and prepare grass
land protection and restoration strategy;

Prepare protocol for forest protection from fire and
develop forest fire monitoring and fire risk mitigation
quideline;

Assess the types of invasive species in local level,
theirimpacts and develop strategy to control invasive
species;

Assess and support wildlife friendly infrastructure
development through policy and design guidelines;
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Mainstream climate and disaster risk into

infrastructure planning

Assessment of the debris deposited river system'’s
(e.g. Kaligandaki in Mustang, Darmkhola in Baglung,
Myagdi Khola in Myagdi, Daraudi in Gorkha, Andhi
Khola in Syangja, Modi Khola in Parbat, seasonal
stream in Kawasoti area, and other major rivers)
watershed for its annual sand, gravel and stone yield
prediction and develop strategy for the sustainable
harvesting by the local municipalities;

Support the local government for spatial assessment
of the Municipalities to identify the hazard and
disaster prone area for developing the sustainable
landuse plan and infrastructure development;
Develop the Glacier and Glacier Lake monitoring
system and learning center (e.g. Gangapurnain
Manang and Birendra Tal in Gorkha) to assess the
climate change and its impact in high altitude region
for the national and international researcher and
visitors;

Prepare municipality level road network map and
assess the state of interconnection facility, and
develop roadside slope protection quideline;
Assess landslide and flood prone areas at local level,
develop early warning system;

Clean Energy Promotion

Assessment of the Municipalities household electric
wiring capacities on use of the electric cooking
stoves and recommendation for the action plan to
enable the municipalities transform from fuel wood

and fossil (and LPG) fuel to clean electricity cook
stove;

River Basin and Water Resources

Establish the Lake and wetland monitoring and
development system in the institution for addressing
the degradation of the water quality and aquatic
lives;

Assess River Basin (watershed and sub-watershed)
health, and rank the river basin in terms of its health/
state and develop climate responsive integrated
watershed management plan.

Establish water quality monitoring protocol of
province river basins, perform regular water quality
assessment to achieve Water Quality Index (WQI);
Establish monitoring system for the e-flow of
hydropower projects;

Cross-cuttings:

Build the program on raising awareness among
hospitality sector on sustainable consumption of
the resources use at the hotel and production of the
waste;

Promote the green labeling of the hotel on use of
resources and production of waste by the hotels/
homestays;

Build the program on community awareness on
inclusive developmental plan;

Review local level GESI policy to assess any gaps and
support local government to improve and develop
inclusive developmental plan and policies;
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