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Project Background and Context
General Country Information

The Himalayan Kingdom of Bhutan is a small land-locked country with a population of 727,145
(PHCB 2017') and a geographical area of 38,394 km?. The country is almost entirely
mountainous with nearly 95%of the country above 600 metres®. The topography is rugged and
steep, with elevation rising from 200 metres to more than 7,500 metres within a short south-north
distance of some 170 km. The country can be divided into three broad physiographic zones: the
southern belt made up of the Himalayan foothills adjacent to a narrow belt of flatland along the
Indian border; the inner Himalayas consisting of main river valleys and steep mountains; and the
high Himalayas featuring alpine meadows and snow-capped mountains.

Administratively, the country is made up of 20 dzongkhags (Figure 1) which is further divided
into four thromdes (municipalities) and 205 gewogs.
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Figure 1: Administrative map of Bhutan showing districts

The country’s development policies, plans and programmes are guided by the philosophy of
GNH that places happiness and welfare of the citizens at the heart of the national development.
This philosophy is underpinned by the four central and mutually-reinforcing objectives of
equitable socio-economic development, environmental sustainability, promotion and
preservation of culture, and good governance. The country is currently implementing the 12
FYP (November 2018-October 2023) to create “a just, harmonious and sustainable society
through enhanced decentralization.”

Bhutan’s economy is one of the smallest in the world but it has seen impressive growth over the
years. The country’s GDP has grown from Nu. 70,783 million (US$ 1,548 million) in 2010 to
Nu. 171,573 million (US$ 2,344 million) in 2020, up by about 142%?>. According to National
Accounts Statistics 2021, the key economic sectors contributing to GDP are renewable natural
resources, which includes agriculture, livestock rearing and forestry (19%), industry (34%) and

! Population and Housing Census of Bhutan 2017, National Statistics Bureau, RGoB
2 Atlas of Bhutan: Land Cover and Area Statistics, 1997, Ministry of Agriculture, RGoB

3 National Accounts Statistics 2021, National Statistics Bureau, RGoB
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services (46%)*. In terms of employment, the RNR sector remains the most important economic
sector although its GDP share has been falling over the years. However, with the onset of Covid-
19 pandemic, the economy experienced its largest contraction. The Bhutanese economy slumped
to -10.08% in 2020, which is 15.83% drop compared to a growth of 5.76% in 2019.

Bhutan is endowed with an outstanding natural environment. Bhutan is dubbed as the ‘crown
jewel’ of the Eastern Himalayas, a region recognized as a global biodiversity hotspot. With 71%
of forest cover and 51.4% of protected areas, Bhutan has maintained its rich biodiversity and
water resource availability. As a result of vast tracts of forest cover®, low level of polluting
industrial activity and almost all electricity generated from hydropower, Bhutan is perhaps the
only country in the world with net greenhouse gas (GHG) emission in negative. The net GHG
emission is estimated to be -4,750.04 Gigagram (Gg) of CO: equivalent based on 2000 data®.
This, however, does not exempt the country from the impacts of global warming and climate
change.

Bhutan is also known to be water abundant in the region, with one of the highest reported water
availability per capita. However, issues with water accessibility continue to persist across the
country. This scenario of high water availability but low accessibility exists mainly due to the
impacts of climate change resulting in drying up of water sources, inadequate infrastructure
development and maintenance, and issues with governance.

Climate and Climate Change Scenarios

The second (SAR 1990), third (TAR 2001), fourth (AR4 2007) and fifth (AR5 2014) assessment
reports produced by the IPCC indicate that mountainous countries such as Bhutan are likely to
be most vulnerable to the adverse impacts of climate change. The IPCC and other climate-based
reports have identified a number of vulnerabilities that mountainous countries will face in
relation to climate change and variability, including their size and limited resource base,
vulnerability to existing weather events such as heavy monsoonal rain, dry season drought,
tropical storms such as cyclones and restricted economic opportunities.

As a least developed country with a geologically fragile and young mountain ecosystem, Bhutan
is highly vulnerable to climate change. Socio-economic development is highly dependent on
climate-sensitive sectors such as agriculture, hydropower, forestry, road and communication. As
a mountainous country with a huge area under snow and glaciers, and an intricate natural
drainage system of several watersheds, water catchments, rivers, rivulets and streams, the
country is intrinsically exposed to and impacted by climate change hazards, including glacial
lake outburst floods, landslides, and flash floods. Reduced precipitation during winter in recent
years has caused increased forest fire risks and seasonal water scarcity in many areas. Rainfall
pattern is increasingly erratic, posing huge adversities for farmers who largely practice rain-fed
agriculture. Low agriculture capacity, low access to reliable drinking water and projected floods
are the weakest elements in ND-GAIN analysis of Bhutan’s climate vulnerability’. Severe events
of windstorm are increasingly recurrent, damaging numerous homes, schools, health facilities,
government offices, and temples, as well as tonnes of crops.

Climate varies considerably in Bhutan due to its rugged topography. The southern foothills
typically have subtropical climate characterized by high humidity and heavy rainfall with several

# National Accounts Statistics Report 2021.

’ More than 70% of forest cover, one of the highest in the world

Second National Communication to the UNFCCC, November 201 1.

7 ND GAIN: Notre Dame — Global Adaptation Index, https.//gain.nd.edu/our-work/country-index/
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locations recording more than 4,000 mm of annual rainfall. Temperatures in the southern region
ranges from 10°C to 25°C in winter and 20°C to 35°C in summer. Central mountains are
characterized by cool winters and warm summers with temperatures ranging from -5°C to 15°C
in winter and 15°C to 25°C in summer. Rainfall in this region is moderate between 1,000 to 2,000
mm per year.

The monsoon lasts from late June to late September. The moisture-laden clouds that originate in
the Bay of Bengal travel north towards the Himalayas. When these clouds are blocked by the
high Himalayas, they bring heavy rainfall to the region. The monsoons play a critical role in the
life of the people of this region. Most farmers are totally dependent on the monsoons for
irrigation. The late onset of the monsoons can lead to drought in the region while excessive
monsoon rains can result in flash floods and landslides.

Simulations using ECHAMS and HadCM3QO climate models for projection of long-term
climate scenarios carried out as a part of the Second National Communication (2011) suggests:

e Change in temperature: Mean annual temperature for the 2010-2039 is projected to increase
by ~0.8°C (ECHAMS5/A1B scenario) to ~ 1.0°C (HadCM3QO/A1B scenario) compared to
the current (1980-2009) climate. There is little or no difference between the annual and
seasonal (monsoon and winter) temperature changes according to the ECHAMS/A1B
scenario whereas HadCM3QO/A1B scenario projects a slightly higher increase in mean
winter seasonal temperature (~1.2°C) and a slightly lower increase in mean monsoon
seasonal temperature (~0.8°C). For the 2040-2069 period, mean annual temperature is
projected to increase by ~2.0°C (ECHAMS/A1B scenario) to ~2.4°C (HadCM3QO/A1B
scenario). Again, there is little or no difference between the annual and seasonal (monsoon
and winter) temperature changes according to the ECHAMS/AIB scenario but
HadCM3QO/A1B scenario projects a slightly higher increase in mean winter seasonal
temperature (~2.8°C) and a slightly lower increase in mean monsoon seasonal temperature
(~2.1°C).

e Change in precipitation: As for changes in mean annual precipitation, both ECHAMS/A1B
and HadCM3QO0/A1B scenarios project a slight increase of ~6% for the 2010-2039 period.
On a seasonal basis, there is a slight decrease in winter precipitation (~2%) and an increase
of 4-8% in the monsoon period. For the 2040-2069 period, the ECHAMS/A1B scenario
projects an increase of ~25% in the mean total annual precipitation with a generally higher
increase in the monsoon compared to the winter season. The HadCM3QO0 also projects
almost a similar scenario: an increase of ~21% with a generally higher increase in the
monsoon than in the winter season. The general projection is that the mean annual
precipitation will see an increase over the next 30 to 60 years but with more intense and
concentrated rainfall in the monsoon season and generally drier winter season.

The Impacts of Climate Change on Water and Agriculture

Climate change is a serious concern globally because of its adverse effects on the economy,
ecology, and environment. Many natural systems and regions, including the HKH region, are
affected by regional climate change. Climate change has been more pronounced in the
mountainous region in recent decades, affecting the people and ecosystems.

In Bhutan, the impacts of climate change are all too evident and visible. The fragile ecosystems
make the country highly vulnerable. As detailed in the climate change scenario, the temperature
and rainfall in the country are projected to see changes as per various climate modeling studies.
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Weather patterns are getting unpredictable with increasing variability in frequency, particularly
with the intensity and timing of monsoon. This could be catastrophic for Bhutan since a major
portion of the Bhutanese farming system is rain-fed. Dry spells are expected to get drier and wet
periods are expected to get wetter in the future, making the country more vulnerable to the impact
of climate change.

As a fragile mountain ecosystem, issues such as erosion, landslides and floods will exacerbate,
especially with an increase in summer rainfall projected between June and August. Furthermore,
the projected increase in rainfall variability can lead to decrease in precipitation for extended
periods, causing irrigation water availability and access problems, which undermine current
water distribution infrastructure and communities’ abilities and rights to access water for
household and agricultural requirements. The increase in temperature will also result in more
evaporation losses. Springs and small streams are the main water sources for rural communities
of the country. Many of them are reportedly drying up. The updated NAPA 2012 acknowledged
water as a key sector to be severely affected by climate change with far-reaching implications
relating to drought, floods, access to water and water quality. The NAPA 2012, therefore,
includes actions for Rainwater Harvesting and Drought Adaptation. The government has also
embarked on a water flagship programme in the 12th FYP to give impetus to address water
problems, including those triggered by climate change.

The ongoing NAP formulation process has identified Water, Agriculture and Livestock, Forests
and Biodiversity, Human Settlements and Climate Smart Cities, Health, Energy, Climate
Services and Disaster Risk Reduction as priority sectors.

Subsistence agriculture in Bhutan will be affected by the projected variability in rainfall patterns
and intensity. Rice is a staple crop in Bhutan which requires more water than any other crop,
hence it is highly dependent on climatic factors such as monsoon and temperature. Since wetland
farming constitutes 27.86% of the country’s cultivable land, rice farming in Bhutan will be
highly sensitive climate change.

On the other hand, dryland also constitutes an important land use category in Bhutan. It is mainly
practiced on mountain slopes, making it highly vulnerable to the vagaries of extreme weather
events such as soil erosion and nutrient loss. Traditional crops such as maize, wheat, barley,
buckwheat, millet and potatoes are grown in dryland, and the variation in temperature will reduce
crop productivity and production. This further makes the country vulnerable to climate shocks
through the loss of traditional genetic resources in terms of both crop species and varieties.

Then, there is higher risk of the emergence of new insects, pests and diseases with climate
change. Bhutan has been witnessing more frequent extreme weather events causing widespread
damage to crops and livelihoods. These are projected to be more frequent in the future. In 2021,
Bhutan witnessed extensive damage to paddy and other crops due to incessant rain during the
harvesting season. The incident underlined the importance of agrometeorology services.

During community consultations for past climate change adaptation projects®, communities
identified rainfall and water availability as the two principal environmental constraints on
agricultural production. Many rural communities face dwindling access to water during the dry
season when the largely natural springs that they rely on shrink considerably or dry up.
Participatory Rural Appraisals (PRAs) of the environmental and climate change impacts on key
local livelihoods resources and assets carried out in August and September 2011 in some of the

8 Reference is to GEF/LDCF-NAPA Il and GEF/LDCF-NAPA III projects.
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poorest gewogs in the country through the Joint Support Programme® provide an insight into
climate change vulnerabilities at the local level. The PRAs revealed that farmlands were the most
vulnerable of all local livelihood resources/assets, followed by water resources and supply
systems (Figure 2). This indicates considerable climate change risks as the nation’s socio-
economic wellbeing is hugely dependent on agriculture and water resources.
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Source: Report afthe dssessment of Emiromment, Climate Change and Poverty Vilnerabilities and Idestification of Adaptation Resporses and Capacity
Develapment Needs afthe Local Governments, December 2011, Deparntment af Local Govermance, Ministry of Home and Cultural Affairs

Figure 2: Scale of environmental and climate vulnerabilities, local resources and assets
Climate Change and Gender

The impacts of climate change are not gender-neutral. Due to gender-differentiated traditional
roles in agriculture, health and nutrition, women are likely to face the heaviest burdens of climate
impacts. The gender assessment for the GEF/ LDCF-NAPA III project suggested that women
are likely to be vulnerable because of their roles in rural communities, which are largely confined
to agricultural and domestic activities within the households while men go for off-farm non-
agricultural work or carry out heavier tasks such as ploughing and firewood collection. At 49.2%,
the agriculture sector accounts for the highest employment in Bhutan. Of this, women constitute
57.8%!"'°, implying the importance of agricultural livelihoods for the development and wellbeing
of Bhutanese women and, therefore, their vulnerability to climate change.

While a higher percentage of women is engaged in agriculture, surveys carried out for an in-
depth assessment on climate change and gender'! revealed that fewer women than men were
aware of climate-smart and resilient agriculture initiatives. The assessment also highlighted those
rural men and women have different views and solutions on how to cope with climate change.
This underlines the importance of gender mainstreaming in climate change adaptation strategies.

Climate Change and Local Governance

The government is increasingly placing LGs at the centre of the sustainable development agenda.
Unlike in the previous FYPs, the capital resource allocation to LGs in the current FYP makes up
50% of the total budget outlay. The role of LGs is highlighted below:
e (limate Change Adaptation (CCA) is often a highly localized matter. Different localities
may experience different climate change challenges. Furthermore, local variations make
CCA more suitable for LG actions. As formal institutions with the mandate of direct
delivery of public goods and services at the grassroots level, LGs are best placed to help
local communities adapt to the many consequences of climate change.

? Joint Support Programme, Capacity Development for Mainstreaming Environment, Climate Change and Poverty Concerns in National Policies
and Programmes.

9 Bhutan Labor Force Survey Report 2021, National Statistics Bureau, RGoB.

! Gender and Climate Change in Bhutan: with emphasis on the NDC priority areas Agriculture, Energy and Waste Report 2020 by UNDP,
National Commission for Women and Children and the National Environment Commission.
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e Marginalization: LGs can support mountainous communities that suffer from limited
access to basic government, social and technical services, including health care,
education, and agricultural extension services.

e Given their proximity to the local communities, LGs have comparative advantage in
terms of access to local knowledge, ability to mobilize local communities, and delivery
of public goods and services to respond to climate change vulnerabilities.

e In view of increased resource allocation to LGs, it is critical that LGs have enhanced
capacity to invest their resources in a sustainable manner. This, among other things,
imply that it is critical that local development investments sufficiently integrate climate
change adaptation and gender measures.

Water Information Management

Information concerning drinking water and irrigation infrastructural developments, coupled with
its management and climate resilient/proofing facilities, have been limited and mostly anecdotal
in Bhutan. While The Water Act of Bhutan 2011 empowers the NEC to coordinate with line
agencies to manage water resources of the country through the Water Resources Technical
Advisory Committee, there are multiple agencies involved in the governance and management
of water resources, including the protection of watersheds, management and distribution of
irrigation and drinking water supply. At the central level, the MoWHS is responsible for the
distribution and management of drinking water and the MoAF is responsible for irrigation water
and watershed management. At the local level, the Dzongkhag Engineering Division is
responsible for infrastructure and water management within the dzongkhags. Hence, these
overlapping responsibilities and roles have impeded effective implementation of water
governance and management.!'? Furthermore, inadequate knowledge and information has greatly
affected the materialization of statistical data-based and scientific recorded information in
implementing water programmes in the country.

To fill this gap, the government is currently working on the creation of a water agency, which
will be responsible for the overall management and governance of water sector. To complement
this initiative, this project will support country-driven capacity building for long-term
institutional knowledge management, M&E, financial system and human resource upskilling.
This will include the review of pre-existing information sources, documents, best practices and
lessons learnt while mapping existing knowledge gaps from other projects in Bhutan under the
GCF, GEF and GEF LDCF (NAPA III) funding windows. Human resource development and
associated institutional and budget support will be provided to upskill staff for improved long-
term knowledge management.

Project Sites

The proposed AF project will be implemented in three dzongkhags, namely Dagana, Paro and
Tsirang (Fig. 3: map showing the location of the dzongkhags). It will cover 3 of the 14 gewogs
in Dagana, 7 of the 10 gewogs in Paro and 3 out of the 12 gewogs in Tsirang. These 13 gewogs
have been identified as priorities for intervention under the government’s “water flagship
programme” due to their specific vulnerabilities exacerbated by climate change that need to be
specifically addressed through targeted water and agricultural adaptation activities. These
gewogs, put together, have a total population of 36,464 and cover a total area of 1,403sq km.

2The Water Act of Bhutan 2011, RGoB
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As per the Assessment of climate risks on water resources for the National Adaptation Plan
(NAP) in Bhutan report, 2021'3, Tsirangtoe, Phuentenchu and Semjong gewogs under Tsirang
Dzongkhag are ranked the most water related disaster prone gewogs including water scarcity for
drinking and irrigation. Similarly, insufficient water, poor water quality, existing conventional
open channels leading to water loss through seepage and sources located far away from the
settlements are the major challenges in identified gewogs of Paro. Further. the report also
highlights issues of acute water shortage for both drinking and irrigation due to drying up of
sources and existing conventional open channel leading to the loss of water to seepage in Dagana
dzongkhag.

In all dzongkhags, long distance from water sources and settlements at the sources and along the
conventional open channel distribution is leading to pollution/contamination of water causing
public health concerns. Moreover, water related conflicts are common in all water scarce
communities. Effective adaptation measures with targeted water and agriculture activities in the
identified 13 Gewogs, will boost agriculture production and enhance the resilience of the
communities to the impacts of climate change.

Legend

1cm=13km

W15 0 30 60 I rorc [ Dagera [ Tsirang

1K

Figure 3: Map showing the location of Dagana, Paro and Tsirang Dzongkhags

SI. No | Dzongkhag Gewog Area (km2) | Population

Male Female Total
1 Dagana Drujeygang 57.47 1,748 1,804 3,552
2 Dagana Lajab 108.58 454 389 843
3 Dagana Tshangkha 37.38 863 844 1,707
4 Paro Dhopshari 33.89 1,590 1,590 3,180
5 Paro Lungnyi 59.7 2,015 2,030 4,045
6 Paro Lamgong 48.8 1,710 1,626 3,336
7 Paro Doteng 193.1 602 547 1,149

3 Assessment of climate risks on water resources for the National Adaptation Plan (NAP) in Bhutan, 2021
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8 Paro Tsento 575.1 3,171 2,082 5,253

9 Paro Shaba 76.4 3,258 2,683 5,941

10 Paro Wangchang 342 1,666 1,645 3,311

11 Tsirang Semjong 14.656 721 608 1,329

12 Tsirang Tsirangtoe 31.402 778 692 1,470

13 Tsirang Phuentenchhu | 132.32 673 675 1,348
Total 1,403.00 19,249.00 | 17,215.00 | 36,464.00

Table 1: Project location

Dagana Dzongkhag

Encompassing a total area of 1,721.77 km?, Dagana lies in the southwestern part of the country.
The dzongkhag has a total population of 21,914 (11,314 male; 10,600 female). Of these, 81%
makes up the rural population. The mean annual household income is BTN 156,990 (USD 2,440
approx.) (GNH Survey 2015)!4. Agriculture and livestock rearing are the key sources of income.
Dagana is one of the major producers of orange and cardamom in the country.

Paro Dzongkhag

Situated in the north-western part of the country, Paro has a total area of 1,282.79 km?. The
population of the dzongkhag is 32,165 (17,058 male; 15,107 female). Rural communities
constitute 74.3% of the population. The mean annual household income is BTN 201,823 (USD
3,140 approx.) and major income sources include agriculture and livestock rearing. In urban
centres and peripheral areas, they include tourism and small retail business.

Tsirang Dzongkhag

Tsirang Dzongkhag is located in the south-central part of the country with elevations ranging
from 400 to 2,000 metres above sea level and has a total area of 528.84 km?. The dzongkhag has
a total population of 18,919 (9,667 male; 9,252 female). It shares border with Wangduephodrang
Dzongkhag to the north, Sarpang to the east and southeast and Dagana to the west and southwest.
Centrally located and known for its mild climatic conditions, Tsriang has the potential for
production of all varieties of vegetables throughout the year.

Project Objective

The objective of the project is to build resilience to climate change and adaptive capacity of

water-stressed communities in the districts of Paro, Dagana and Tsirang. The project comprises

four components as follows:

Component 1: Adaptive management of watersheds for enhancing the resilience of the
communities.

Component 2: Climate resilient water infrastructure for uninterrupted supply of water for
drinking and irrigation.

Component 3: Climate-smart agriculture through sustainable land management and informed
agro-meteorological services.

Component 4: Improved local governance for effective CCA mainstreaming with focus on
water management at the grassroots.

" Cited in the 12" Five-Year Plan of Dagana Dzongkhag.
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Project Components and Financing:

Project/Programme Expect tcom Amount
Components Expected Concrete Outputs pected Outcomes (Ugg)
Component 1: Adaptive Output 1.1: Watershed management | Outcome 1: Increased 565,790
management of intervention measures implemented watershed and
watersheds to enhance Output 1.2: Payments for ecosystem resilience
the climate resilience of Ecosystem Services (PES) schemes in response to climate
communities scaled-up change and
Output 1.3: Water sources’ recharge | variability-induced
interventions adopted stress
Output 1.4: Wetland monitoring
system for informed decision-
making established
Component 2: Climate Output 2.1: Climate- and disaster- Outcome 2: Improved 7,492,813
resilient water resilient drinking water access to irrigation
infrastructure for infrastructure established and safe drinking
uninterrupted supply of Output 2.2: Climate- and disaster- water
water for drinking and resilient irrigation infrastructure
irrigation established
Output 2.3: Innovative technologies
for tapping water adopted
Output 2.4: User groups in the
community strengthened for
effective management of irrigation
and drinking water
Component 3: Climate- Output 3.1: SLM in vulnerable and Outcome 3:
smart agriculture degraded arcas implemented Vulnerable 661,481
through sustainable land Output 3.2: Climate change agriculture land
management and information, products and services brought under SLM
informed agro- made available and accessible
meteorological services
Component 4: Improved Output 4.1: Institutional Outcome 4: Improved 93,991
local governance for mechanisms in LGs strengthened sustainability through
effective CCA for CCA and gender mainstreaming | CCA mainstreaming
mainstreaming with and water governance
focus on water at the local level
management at the
grassroots
Project/Programme Execution cost 520,950
Total Project/Programme Cost 9,335,025
Project/Programme Cycle Management Fee charged by the IE 663,930
Amount of Financing Requested 9,998,955

Projected Calendar:

Milestones Expected Dates
Start of Project/Programme Implementation January 2023
Mid-term Review (if planned) June 2025
Project/Programme Closing December 2027
Terminal Evaluation February 2028
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PART II: PROJECT / PROGRAMME JUSTIFICATION
A. Description of Project Components

The project for climate resilience building in water stressed communities in Bhutan proposes an
articulated approach that will lead to healthier ecosystems and improved associated services,
better management of water use for human activities, improved information systems and
decision-making, and linking with the most relevant level of governance. Issues related to water
availability and use all along the watershed, the various components of sustainability (including
at technical, financial and institutional level), and the participation of the beneficiaries are key
aspects of the project.

Component 1: Adaptive management of watersheds to enhance the climate resilience of
communities

Watersheds in Bhutan used to be pristine. Healthy ecosystems and relatively low human pressure
in the country, backed by strong environmental policies and good practices, have succeeded in
maintaining a healthy forest cover with quality water resources. In the past decade, however,
increased developmental activities across the country have posed serious threats to the fragile
mountain ecosystems. As a result, watersheds in Bhutan now show varying degrees of
degradation with some of them showing high levels of risk.

The current problems include forest degradation, drying up of water sources, grazing, soil
erosion and landslides, infrastructure development and rapid urbanization. Some of the causes
of these problems are forest fire, over extraction of forest resources, illegal harvesting, poor
grazing management, and farm roads with poor drainage, inappropriate land use practices, and
infrastructure development, not to mention climate-related hazards such as extreme rainfall
events, prolonged dry seasons, unstable geology and steep terrain.

The degraded watersheds lack resilience and have limited ability to provide ecosystem goods
and services, let alone withstand shocks associated with climate change. This, in turn, increases
drudgery for women and children brought about by various stresses such as the shortage of
drinking water, sanitation and hygiene, and irrigation water. Further, hydropower and nature-
based tourism, which are the backbone of Bhutan’s economy, are jeopardized.

It has, therefore, become critical to manage the natural resources and livelihood of the people
living within the watersheds. With more than 60% of the population still agrarian and vulnerable
to climate change, adaptation becomes ever more necessary, calling for more effective
management and maintenance of the overall health of their ecosystem services.

Integrated watershed management offers a holistic approach to addressing these issues, enabling
communities to increase their resilience to climate change. Adequate watershed management is
a cornerstone for the success of other interventions of the project such as development of climate
resilient infrastructure and water governance.

Past experiences of integrated watershed approaches in Bhutan showed promising results.
People’s understanding of addressing water issues in a holistic and collaborative way has been
enhanced. The need for upstream and downstream linkages has been fostered and enabled
adopting mechanisms like PES, which not only provided a viable option to finance watershed
management but also incentivized communities for their involvement in conservation activities.
Currently, there are four PES schemes in Bhutan focusing on the protection of water source
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areas. A recent report on “Review of PES Schemes in Bhutan” (WMD, 2019) indicated that PES
schemes have not only enhanced the watershed ecosystem services but also improved the
community exchequer, enabling the community members to use the fund for the poor and
vulnerable members in times of need. The AF can support in upscaling PES schemes in the
project dzongkhags to enable communities to derive benefits for their conservation initiatives.

Along with watersheds, wetland management that promotes the wise use of wetlands and water
source revival activities have been initiated. Three wetlands have been declared Ramsar sites
and a few wetlands of national importance were assessed. However, wetland management has
not been carried out in the project dzongkhags. Further, 7,399 water sources, which are currently
tapped for drinking, irrigation and industrial use were inventoried. Of these water sources, 25.1%
(1,856) are found to be in the drying stage (Figure 4) prompting an investigation into the causes
of drying for timely intervention. Therefore, WMD is seeking AF to upscale and strengthen these
initiatives to enhance the adaptive capacities of the local communities without which wetlands
and water sources in Bhutan will continue to deteriorate, impacting the ecosystem and
community livelihoods.

¥ Drying
B Dried Up
B No Change

u Others

Figure 4: Status of water sources in Bhutan'’

The proposed project interventions will include implementation of climate-resilient activities
that are expected to facilitate transformational change. This will be done by adopting an
integrated approach, including the definition and implementation of robust watershed
management intervention measures, scaling-up of community-managed PES schemes, the
protection of principal water sources and management of critical ecosystems such as wetlands.
Further, the strategic recharge zones will be managed through the use of appropriate technologies
and interventions to revive water sources and enhance ecosystem services. All these
interventions will improve the climate resilience of the communities.

Under this component, the proposed project seeks to achieve the following outputs:
Output 1.1: Watershed management intervention measures implemented

Output 1.2: PES schemes scaled-up

Output 1.3: Water sources’ recharge interventions adopted

Output 1.4: Wetland monitoring system for informed decision-making established

15 Status of water sources in Bhutan, WMD, MoAF
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Output 1.1: Watershed management intervention measures implemented

In the context of highly fragile ecosystems coupled with water scarcity and predicted climate
change, watershed management ensures an integrated climate adaptative approach leading to soil
conservation, fodder/fuel wood production, vegetation control, infiltration and water recharge
besides improved access and equity for the communities.

The Water Act of Bhutan 2011 and the Water Regulation of Bhutan 2014 mandate the MoAF to
develop and implement watershed and wetland management plans. Accordingly, a roadmap to
guide the implementation of strategies aimed at improving the management of Bhutan's
watersheds was developed in 2009 and adopted by the WMD under the MoAF in 2011. It
includes a strategy to focus watershed management planning initially on the watersheds that
require urgent management interventions.

Using the Guideline for Classification of Watersheds 2016, watersheds are assessed and
classified into pristine, normal, degraded, or critical. Those classified as degraded or critical are
scheduled for the development of management plans. WMD has undertaken the preliminary
assessments of watersheds in Dagana, Tsirang and Paro dzongkhags which indicate the
communities’ exposure and sensitivity to climate change even as their understanding of the threat
is limited. Only Dagana has a watershed management plan but its scope is limited, not even
covering the whole district. We will use the experiences gained from the current plan to
efficiently plan and implement the required activities in the identified priority areas. Tsirang and
Paro districts have not carried out any watershed intervention.

This component is related to three drinking water schemes and two irrigation schemes proposed
under component 2. To link it to component 2, this section of the component will make a specific
climate assessment in the watersheds where the sources of these schemes are located. This will
help fine-tune the interventions to enhance the climate resilience of the local communities. The
climate assessments will focus on the status and degradation of watersheds at the proposed sites
by mid-term and allow the implementation of intervention measures by the end of the project.
An exhaustive list of appropriate interventions comprising both biological measures such as
plantation of appropriate plant/bamboo/grass species and physical measures such as construction
of check dams and other appropriate structures will be identified, validated through consultations
and implemented. While the implementation will be for the abovementioned sites, the
component will take advantage of the project to sensitize dzongkhag and relevant local
government staff on watershed management and related activities to build their capacities and
empower them. Likewise, since providing periodical training is of utmost importance in
watershed management, training will be provided.

To achieve this output, the following activities will be undertaken:

Activity 1.1.1: Conduct sensitization and awareness workshops (13 gewogs to be sensitized)
Activity 1.1.2: Training of community members and LG officials on the implementation of
identified watershed management interventions

Activity 1.1.3: Conduct watershed assessment at the project site, including the watersheds along
the proposed pipeline

Activity 1.1.4: Develop watershed management intervention measures for the proposed areas
(five sites plus along the proposed pipeline; at least one plan per dzongkhag - minimum of four)
Activity 1.1.5: Implement identified intervention measures
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Output 1.2: PES schemes scaled-up

PES recognize the efforts made by people living upstream that lead to the betterment of the lives
of people who live downstream within a watershed. Not only does PES establish forms of
collaborative management of natural resources and geographical space within a watershed, it
also gives strong incentives for the implementation of sustainable practices. In Bhutan, PES
initiatives were started a decade ago in 2009 by WMD under the DoFPS. Today, schemes are
established in four dzongkhags: Paro, Tsirang, Chukha and Mongar. The main objective behind
the PES scheme is to put the beneficiaries of ecosystem services in a direct contractual agreement
with local communities that protect and conserve watersheds by adopting practices that ensure
continuous supply of the services which, in the current context, is drinking water (PES
Framework for Bhutan, 2015). A recent report on PES in Bhutan highlighted its benefits for
securing watershed services and enhancing the communities’ cash income. However, the report
also indicated the need to provide further advocacy and sensitization to strengthen PES
mechanisms in the country.

This project provides an opportunity to improve stakeholders’ awareness and knowledge (at all
levels, including best resource management practices, financial management and decision
making) of the benefits of PES, scale up PES schemes in the potential sites within the project
dzongkhags and strengthen communities’ stewardship of watershed conservation. This will
entail transformational change in proper management of natural resources by empowering
communities to take charge. Further, experiences from the current sites listed above will ensure
not only stewardship but also enhance flow regulation and quality improvement of water
resources to the end users.

Paro and Tsirang dzongkhags currently have one PES scheme each, while there is none in
Dagana dzongkhag. This project will explore one more PES scheme in the project landscape.
The development of additional PES scheme will depend on feasibility and the cooperation of the
stakeholders. Experience shows that awareness and education play a major role in the success of
a PES scheme development. Therefore, awareness of PES will be conducted in other areas to
educate communities on the benefits and management of PES.

Under this output, the following activities are foreseen for project implementation:

Activity 1.2.1: Conduct community consultations and sensitization (one per gewog)

Activity 1.2.2: Hands-on training workshops in the management of PES schemes (1 training)
Activity 1.2.3: Conduct detailed resource assessment and inventory (1 site)

Activity 1.2.4: PES scheme development and implementation based on the feasibility analysis

Output 1.3: Water sources’ recharge interventions adopted

According to the State of the Environment Report of Bhutan (2016), drying water sources is a
country-wide phenomenon. This issue was also recorded by WMD while carrying out watershed
assessments and development of management plans. Subsequently, WMD carried out
assessment and mapping of water sources tapped by Bhutanese people (Figure 5 and 6) in 2021
(WMD, 2021). The study found that the drying of water sources is widespread and has
detrimentally affected both rural and urban populations, limiting water supply for domestic
consumption and irrigation.
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Figure 5: Status of water sources by dzongkhag
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Figure 6: Map showing the location of various water sources and their status

However, at present, there is no integrated and cross-sectoral approach to combat drying water
sources in the country. It is often done in unsystematic ways. For instance, some quarters have
recommended fencing the water sources while others have recommended building water storage
tanks and tapping from alternative sources. Thus, the interventions create complex unintended
consequences, as there is lack of interdisciplinary approach to address the core problem.

To understand the issue better, WMD has initiated water source studies and revival activities in
Lholing in Paro Dzongkhag using the spring-shed methodology through understanding of
hydrogeology and climate impacts, and prescribing activities such as digging trenches,
identifying protection areas, plantations, soil and land management activities and other bio-
engineering activities.

WMD is in the process of upscaling this initiative. Building on the water source assessment and
mapping study (WMD 2021), which has categorized water sources into different status (dried
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up, drying, no change), the following criteria were used to select water sources from each of the
three project dzongkhags and implement water revival activities!¢:

1. Water source in drying status

2. Number of users

3. Watershed in degraded condition

4. Catchment areas for proposed project activities

Water source | No of users

SI1.No Water source name Gewog Dzongkhag statas (HH)
1 Amphi Khola Tashiding Dagana Drying 224
2 Namchella main source | Tashiding Dagana Drying 248
3 Gurbachen kholsa Tsangkha Dagana Drying 75
4 Chanajangchhu Lamgong Paro Drying 1,000
5 Chidhiphu Rongchhu Tsento Paro Drying 850
6 Behind Kila Gonpa chhu | Wangchang Paro Drying 390
7 Karki Dhara Doonglagang Tsirang Drying 68
8 Chelaychhu Phuentenchu Tsirang Drying 55
9 Tshokarna khola Tsholingkhar Tsirang Drying 200

Table 2: List of selected water sources in the project sites proposed for revival initiative under component one *’.

The above water sources, which are all drying, are from the nearby areas of the proposed project
schemes. The revival of these sources is expected to improve the overall health of the watershed
in providing water provision services that uplift the livelihood of the communities and adapt to
adverse impacts of climate change.

0 o 20 40 &0 B0

Legend
= Water Sources lj Watershed boundary

D Bhutan

Paro Tsirang

Dzongkhag Dagana

Figure 7: Location of water sources proposed for revival initiatives in the project sites

!¢ As stated above, activities will be based on the lessons learned from the experience in Lholing (Paro)
'7 Excerpt from water source assessment and mapping report, WMD, 2021
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The activities will be implemented by DoFPS in collaboration with LG entities and communities.
DoFPS has presence in all the communities across Bhutan.

The proposed project will implement the following activities to achieve this output:

Activity 1.3.1: Training workshops on water source recharge interventions with field
demonstrations (one per site) and awareness and sensitization (one per dzongkhag)
Activity 1.3.2: Identification of recharge areas and designing water source revival
activities following the spring shed management protocol.

Activity 1.3.3: Implementation of water source revival activities.

Activity 1.3.4: Monitoring and maintenance of conservation/restoration activities.

Output 1.4: Wetland monitoring system for informed decision-making established

The general type of wetlands in Bhutan includes lakes, rivers, springs, ponds, marshes, peat bogs
and other predominantly waterlogged areas. Functional wetlands are critical segments of
watersheds as they support a high level of biological productivity and diversity. Wetlands are
recognized to provide fundamental ecosystem services, such as water regulation, filtering and
purification. They are also recognized to have numerous scientific, cultural and recreational

values. Thus, wetland ecosystems are important for the maintenance of the broader ecosystem
health.

In the past, strong cultural and traditional ethos among the Bhutanese and lack of modern
technology (heavy dredging equipment and other land conversion technologies) protected the
wetlands. However, in recent times, the disappearance of significant areas of wetlands was
recorded, especially in and around urban centres. The main drivers of change were fragmentation
of large natural wetlands and impacts of climate change. Concurrently, there has been a
significant rise in the number of complaints on the worsening quality and decrease in the quantity
of drinking water.

WMD proposes to carry out inventory of wetlands in the selected three dzongkhags. The
wetlands inventory will primarily provide tools for implementing the FNCRR 2017 by putting
in place specific clearance mechanisms to stop the conversion of significant wetlands into other
land use. The wetland inventory is also expected to provide the number and extent of wetlands
requiring protection within the project site. The use of the inventory as a guide in forestry
clearance processes will strengthen the protection and management of critical wetland
ecosystems and help enhance the resilience of communities by protecting their water sources.

Wetland mapping activities will use remote sensing technology, which will validate the existing
records and identify additional wetlands, if needed. Data will be collected from all project sites.
The AF support will assist in establishing a reliable wetland monitoring system that will facilitate
the development of plans and programmes to address the vulnerability issues and maintain
wetlands ecosystem functions.

Activity 1.4.1: Conduct mapping of wetlands for the project dzongkhags using remote sensing,
including training

Activity 1.4.2: Field data collection and mapping (all project dzongkhags)

Activity 1.4.3: Field exercise for Data Quality Assurance and Quality Control

Activity 1.4.4: Data compilation and analysis, feeding decision-making mechanisms
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Component 2: Climate resilient water infrastructure for uninterrupted supply of water
for drinking and irrigation

Drinking water

As we come to think of the impact of climate change, the very first element that comes into
picture is water. Erratic temperature rise and precipitation has contributed to steep rise and drop
in the volume of water in rivers and springs. It is crucial to adapt to these changes wherever
possible to ensure continuous availability of and access to this vital resource.

Bhutan has high per capita availability of water when assessed at the level of basins with the
total outflow of the rivers estimated at 109,000 m?/capita/year (National Integrated Water
Resources Management Plan, 2016, NECS). However, issues concerning water accessibility
continue to persist due to insufficient source management, inadequate infrastructure
development, management and governance. Issues concerning the quality of water are also
becoming more pertinent. The quantity and quality of water are further exacerbated by increasing
population, urbanization and climate change. The rugged terrain and altitudinal variations also
create imbalance in water supply with some areas having abundant water while adjacent one’s
experience shortages. Abundant water is largely available in the form of major rivers and
tributaries flowing in the low-lying river valleys and deep gorges. However, most communities
are located on mountain slopes and depend on small streams, springs and lakes for drinking
water. And some of these water sources are already drying. This issue of accessibility is glaring
in some areas where rivers flow through the bottom of the valley while communities on the
hillside face shortages. Paro and Tsirang are two such dzongkhags identified for this adaptation
proposal wherein an integrated approach aims to address water-related issues at the source,
infrastructure, quality and management levels. This approach will take into consideration
economic, social and ecological components along with risk factors, such as climate change and
increasing population.

Dzongkhag' | Total Total HHs with Total HHs without | Coverage in terms
Households continuous flow continuous flow of 24*7 water
(HHs) (24*7) of water (24*7) of water supply (%)

Paro 8,969 5,160 3,809 57.5

Tsirang 5,074 3,812 1,262 75.1

Total 14,043 8,972 5,071 66.3

Table 3: Current water supply scenario in targeted rural areas

In the context of Bhutan, access to 24x7 water supply is considered as having adequate water for
24 hours from a tap, which may also be by means of storage facilities.

The common challenge faced by the dzongkhag municipalities is lack of safe drinking water
supply due to non-existence or poor functionality of water treatment plants as well as inadequate
water supply systems, and instances of drying up of water sources. Some towns and extended
areas under municipalities are still connected to RWSS, thus supplied with untreated and
unmetered water.

In rural areas, transferring the ownership of schemes to the beneficiaries and maintaining them
have been a major challenge for RWSS. Differing interpretations of policies and strategies have
led to conflicting, differing and rapidly changing priorities and practices in the sector. Many

'® Bhutan Living Standard Survey 2017, RGoB
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beneficiaries still consider the ownership and responsibility for major maintenance and
rehabilitation of rural water supplies as the responsibility of the dzongkhag or RGoB. Many
implementation procedures have actually contributed to a lack of beneficiary commitment to
self-management and maintenance of their own schemes.

Other activities to address water access issues include rehabilitation or reinforcing of existing
water transmission/distribution lines to ensure that they are climate-resilient and durable.
Besides, new water supply infrastructure identified for this project will be built with adequately
resilient materials to ensure long-time benefits.

Irrigation Water

Climate change poses significant risks to irrigated agriculture in general and water management
in particular. Availability and management of water are becoming challenging, with remote areas
experiencing water scarcity during dry seasons and monsoon seasons experiencing excessive
rainfall, flash floods and landslides resulting in the damage of existing irrigation schemes.
Climate change is already impacting spring systems across the HKH region, and Bhutan is not
an exception. In the case of an irrigated system, rice cultivation is mostly dependent on monsoon-
fed spring waters and streams fed by glacier melts. Slight delays or changes in the pattern of
rainfall directly impacts both availability and amount of irrigation water. Given the seasonality
of streams and spring waters and extreme weather events, a major focus in building climate
resilient irrigation structures and improvements in water management practices remains crucial.
These interventions will help improve the sustainability of farm productivity.

Most irrigation schemes in Bhutan were constructed as earthen canals with low efficiency and
little resilience to extreme events. They are susceptible to blockages, water loss through seepage,
water conveyance loss and frequent damage by landslides. The current infrastructure is exposed
to deterioration by even slight increases in river floods and landslides caused by climatic
variability, mainly rainfall patterns and temperature. These systems are thus highly susceptible
to the effects of climate change.

With less than 18% of cultivated agricultural land irrigated, agriculture is predominantly rain-
fed and exposed to the vagaries of monsoonal rain patterns. Water shortages have been more
pronounced during the main cropping season, which coincides with the pre-monsoon season.
During dry periods, drought impacts cropland. And shrinking small streams on which small-
scale irrigation depends result in inadequate on-farm water supply, conflicts over water sharing,
low labour productivity (e.g., due to time spent guarding against water theft) and low crop yields.
In times of excess rainfall, flash floods and landslides block or damage irrigation schemes,
disrupting the flow of water to fields through seepage and water conveyance losses. As a result,
climate change not only negatively impacts rain-fed agriculture, but also irrigated agriculture
production.

Despite considerable investments made in water resource management, there has been limited
provisions made for climate change impacts. All the while, climate change has undermined
several investments and jeopardized many gains made through past interventions. For instance,
the government's investment in irrigation systems has not been climate-resilient, making them
susceptible to floods and heavy monsoon rains. Therefore, the project seeks to install climate-
proof infrastructure for drinking and irrigation water supplies, thereby enhancing and ensuring
water security for every household in the two project sites. It is also expected to enhance food
security by improving access to water and channeling time saved into other income-generating
activities.
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The project proposes to install or replicate successful irrigation systems such as HDPE pipe in
Bhutan, which will replace the conventional conveyance system. Besides seepage and
susceptibility to damage, the conventional irrigation system losses huge amounts of water to
evapotranspiration. In addition, annual maintenance of long-distance irrigation canals requires
huge amount of labor and expenses, which could otherwise be spent on income-earning
opportunities. To develop climate-resilient irrigation systems, the climate change components
will be mainstreamed in the irrigation planning process.

Replicating climate-resilient irrigation systems such as HDPE pipe are also expected to minimize
negative environmental effects such as landslides often caused by poor maintenance of the open
irrigation canal. Furthermore, the proposed technology has improved water delivery to the end
users through reduction of loss of water to evapotranspiration and seepage. The large-sized
HDPE pipes are used to deliver water to end users. In most cases, the pipes are buried
underground. The vegetation cover will be regained on excavated sites and there is minimal
effect on the arable land. Farmers can still cultivate crops with pipes running below.

The irrigation component under the project will focus only in Dagana Dzongkhag. This
dzongkhag was specifically selected given its vulnerability to climate change and as per the
government priority. As per the National Irrigation Master Plan, 40 irrigation schemes have been
prioritized for irrigation modernization in Dagana. Most of these irrigation schemes are partially
damaged because they were constructed in the early 1990s without much assistance for
maintenance.

However, for the support under the adaptation fund, these irrigation schemes were further
prioritized in consultation with the dzongkhag, considering the multi-Criteria Analysis.

Dzongkhag No. of irrigation | Present gross area | Likely extension
schemes (ac) area (ac)
Dagana 40 4,27 2,053

Table 4: The prioritized irrigation system for modernization as per NIMP.

The proposed project will build upon the experience and benefits of climate-resilient
technologies and practices demonstrated and key lessons learned from past irrigation support
projects.

Output 2.1: Climate- and disaster-resilient drinking water infrastructure established

In the municipalities, it is of utmost importance that the water infrastructures be built with
upgraded technology to make them resilient to climate change. Today, resilience of many
infrastructure has reduced drastically with time factored by excessive leakages and intermittent
supply. Similarly, in rural Bhutan, it is very common to see drinking water supplies being directly
managed by households to have alternate supply of reliable water which is triggered by the
failure of RWS schemes in supplying reliable water. In many cases, this is because of inadequate
operation and maintenance of the RWS schemes due to lack of funds. This already substandard
infrastructure is at a high risk of being adversely affected by climate change owing to increase
in the severity of challenges to the scheme managements.

While addressing the issues mentioned in the previous section, the project will construct new
RWSS, rehabilitate/renovate the existing schemes, and tap new sources for a sustainable water
solution. The infrastructure should look into the future needs of the growing population,
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increasing demands, and also the need to have structures designed adequately for lean flows in
the winter and increased flood risks in the monsoons to make them climate-resilient. The project
includes activities aimed at reliable supply of drinking water such as source protection, extension
of pipeline to a reliable source, and construction of water reservoirs to ensure continuous supply
of water. As the supply of water becomes reliable, the need for temporary extractions of surface
water from multiple places gets reduced and the vegetation of the districts is less disturbed. To
align with the BDWQS 2016, the health sector will carry out periodic water quality testing.

The activities foreseen for project implementation to achieve the output are as follows:

Activity 2.1.1: Construction of three Drinking Water Supply Schemes:
Major portions of the infrastructure include the construction of RWSSs which consist of
constructing climate-resilient 1) intake structures and collection tank, 2) water transmission
mains, 3) water distribution network, and 4) water reservoir.
The three drinking water supply schemes includes:

1. Balakha Source to Tsentog, Lamgong, Lungyni and Wangchang gewogs - 42 km

2. Drakay Pangtsho source to Dopshari, Doteng and Shaba gewogs— 36 km

3. Phuentenchu, Semjong and Tsirangtoe gewogs - 28 km

After the completion of the project, it is projected to benefit 3,168 households with a population
of over 30,362.

To ensure sustainability of the schemes, formation of WUAs is proposed as part of the project
which will be institutionalized and the operation and maintenance aspects of the scheme after
project finalization will be integrated into local government plans.

Activity 2.1.2: Professional development of engineers in Climate-resilient water supply
infrastructure

The concept of climate change remains new when it comes to building climate-resilient water
supply infrastructure in Bhutan. Most of the existing water supply works (especially rural
schemes) follow conventional processes. Therefore, it is of utmost importance that the engineers
executing these projects are educated in the concept of climate-resilient structures. The project
will support the capacity of water infrastructure engineers, particularly in the concept of
adaptation to climate change, through the complete water access cycle (water source,
transmission, treatment and distribution). It is foreseen that a minimum of two sessions for
project dzongkhag engineers, technicians and central agencies engineers will be organized with
50% women participants.

Output 2.2: Climate- and disaster-resilient irrigation infrastructure established
The proposed activities under this output include:

Activity 2.2.1: Construction of pressurized/closed irrigation systems (gravity) - Establishment of
climate-resilient irrigation scheme at Lajab

The project will support the construction of a new irrigation scheme to achieve greater climate
resilience and support farmers experiencing critical water scarcity, covering a total area of 66
acres. Given that the reliance on rain-fed practices is of limited use in the face of increasing
rainfall variations, the schemes will be aligned to reliable water sources. The project will also
focus on integration of both drinking and irrigation water wherever possible so that participation
and ownership by beneficiaries are focused through the formation of WUAs with appropriate

Page 21 of 95



technological and institutional inputs. Combining both drinking and irrigation water will reduce
or eliminate conflicts over water tapping rights and will reduce labour, maintenance and
investment costs.

Activity 2.2.2: Re-engineering/rehabilitation or improvement of two existing irrigation systems
To enhance and ensure water security for every household, the adaptation funds will climate
proof or strengthen the resilience of two existing open earthen canal irrigation schemes against
extreme events, covering 884 acres. With the planned improvement of the existing irrigation
systems, much of the infrastructure that is of temporary nature will be replaced by more robust,
flexible and climate-resilient structures. Environmental impacts caused by overflow from open
canal systems will be avoided and leakages from pipes will be reduced with the improvement of
the systems through appropriate technology.

The re-engineering/rehabilitation of existing irrigation systems includes:
1. Climate proofing of existing Budichu-Peteykha irrigation scheme
a. Budichu-Peteykha-Intake redesign and climate proofing of the scheme - 4.5 km
b. Climate proofing of distribution lines from Zinchila-Roungchhu - 2.2 km
2. Establishment of climate- and disaster-resilient pressurized irrigation system for
Ambithang, Drujeygang, Dagana - 12 km

Activity 2.2.3: Scale up micro-irrigation system (drip & sprinkler)

The project will also focus on dry land irrigation with appropriate technological and institutional
inputs. Sprinklers and drip irrigation allow efficient use of water and represent an adaptation
strategy against scarcity of water. Small perennial streams will be tapped and water will be
conveyed by gravity through pipes to provide irrigation through more efficient systems.
Accordingly, adaptation resources will be used to upscale high efficiency irrigation or water
saving technologies such as sprinkler irrigation and drip irrigation for high value crops such as
vegetables and horticulture crops. This activity will support the installation of two drip irrigation
and four sprinkler irrigation systems covering a total area of 100 acres.

Activity 2.2.4: Tailwater Management

Irrigation from tailwater management has not been given sufficient importance in Bhutan.
However, due to increasing extreme events, tailwater management is becoming more popular as
it helps prevent downstream negative environmental impacts. Accordingly, the project will
implement tailwater management in two schemes on a pilot basis, thereby properly providing
irrigation through natural channels.

Output 2.3: Innovative technologies for tapping water adopted.
The proposed activities under irrigation for this output include:

Activity 2.3.1: Build water harvesting structures or small-scale reservoirs to tap water for
irrigation

Bhutan has a unimodal annual rainfall pattern, which is heavily influenced by the South-West
Monsoon with rainfalls mainly during the June-September period. For the remaining months of
the year, there is little or no natural precipitation to grow a second crop. One of the options to
irrigate and grow crops during winter or drought period could be to collect and store surface
runoff during the monsoon period and/or store water from the nearby springs and brooks. This
will entail construction of farm ponds at the individual household level and relatively larger ones
(reservoirs) in feasible areas for local communities.
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This project will build small earthen check dams and ponds as small-scale reservoirs for
irrigation water supply during dry periods. Water storage in Bhutan is clearly a necessity to meet
growing water needs of urban areas as well as to supply irrigation water for agriculture (which
is mostly rain-fed at present). These needs are particularly evident in areas where water is plenty
during monsoon but become completely dry during winter although the land is fertile. Low water
levels in rivers during the dry season already pose difficulties for different users. This is expected
to worsen with climate change. Water storage will help sustain the use of limited water during
the dry season, thereby increasing the area irrigated during the dry season. The strategy is to
build water storage to increase year-round reliability of water. Therefore, this activity will
support the construction of small-scale earthen check dams and farm ponds in Dagana.

Output 2.4: User groups in the community strengthened for effective management of
irrigation and drinking water

As per the Water Act of Bhutan 2011, any group of beneficiaries using a particular water source
for their water supply needs may form a WUA to maintain the water source and to manage water
supply services.

The DoA has already developed policy guidelines for the formation of community groups and
their involvement in carrying out minor maintenance of farm roads and irrigation channels. In
addition, need-based capacity building of all relevant stakeholders will be undertaken for
effective implementation. Also, user groups in the communities will be formed to strengthen
local ownership.

The promotion of community groups along with strengthening of their capacities is expected to
attract educated youth and school dropouts to take up the roles of leading and managing these
community groups.

Activities proposed under this output will cover three WUAs for drinking water supply schemes
and three WUAs for irrigation schemes and include:

Activity 2.4.1: Form and strengthen formal (registered) WUAs and groups in the communities
at scheme level to promote local ownership and sustainability of schemes

WUA formation for drinking water supply

Under the Water Act of 2011, WUASs are mandated as the managers of drinking water schemes.
In line with this policy of RGoB, water users will have to take charge of the operation and
maintenance of their scheme including institutional members. The main objective for the
formation of the WUAs are:

1. Operate and maintain drinking water schemes to ensure that every household within the
association has equitable and fair access to water supply and that no person is arbitrarily
denied basic daily water needs.

2. Rehabilitate and improve the drinking water scheme

3. Train WUA members constituting of 30% women on the operation and maintenance of
the schemes.

WUA formation for irrigation scheme

The National Irrigation Policy states that each WUA should have a constitution with bylaws.
The constitution describes the organization of water users and bylaws specify the rules for proper
use and maintenance of the irrigation system. The WUA constitution and bylaws aim to ensure
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that a particular irrigation system is operated, used, maintained and continues to benefit all water
users over a long period. WUA constitution and bylaws particularly emphasize the following:

1. Proper operation of the irrigation system

2. Fair distribution of water

3. Timely and proper maintenance of the irrigation system

The main purpose of having the WUA constitution and bylaws is to have rules and regulations
to deal with any dispute between water users. WUA constitution and bylaws will have a record
of all the existing rules for the organization and management of the irrigation system and, where
necessary, new rules are developed and clearly written down after thorough discussion and
accepted by all the WUA members.

The training and formation of WUA focuses on framing the practical, workable and inclusive
constitution and bylaws. The trainers assist the WUAs to establish their own constitution and
bylaws which are aimed at improving the organization and management of their irrigation
system. Almost all the community managed irrigation systems have their informal and traditional
groups with existing rules for organization, operation and maintenance. Every irrigation system
receiving the support of the government will have WUA being formed through training and an
improved version of the existing rules accepted by all the WUA members and signed by WUA
committee members (30% women) for reference. Understanding and following the rules by all
the users will lead to sustainable use of irrigation system.

Moreover, the beneficiaries of each irrigation scheme will receive Scheme Management Training
toward the end of the construction period mainly to prepare the water users for operation and
maintenance (O&M). It is essential that water users are fully aware of the O&M requirements.
Users are briefed on the O&M requirements and to specially focus on areas requiring periodic
attention. Along with the training on formation of WUA and scheme management, the WUA
members are acquainted with the knowledge of banking and bookkeeping and the importance of
monitoring and reporting about the conditions of the renovated/constructed irrigation system.

In Bhutan, women play an important role in both irrigated and non-irrigated agriculture and a
larger number of women than men are involved in un-assured irrigation water for agricultural
food production in the developing countries. The involvement of women in the meetings and
training related to irrigation and agriculture means promotion of knowledge in water
administration which is indispensable. Moreover, the committee members in WUA are
dominated by women since more women participate in the meetings. In the process, more women
are educated and well-versed with the rules and regulations pertaining to operation and
maintenance of the provided irrigation systems, thereby empowering the women in the decision-
making process.

This activity will, therefore, provide targeted training and support required for six WUAs to
undertake these duties. This will entail training in water management and maintenance of the
systems, and will also address the institutional issues of registration, elections, managing
contracts, banking, and auditing and use of tools and technologies and efficient use of water.
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Component 3: Climate-smart agriculture through sustainable land management and
informed agro-meteorological services

In Bhutan, only 7.8% of the total land area is arable and 2.93% is cultivated'®. About 31% of
agriculture land is situated on slopes more than 50%2°. Farming is often carried out without any
sustainable agriculture practice, leading to annual soil loss of 3-21 t per hectare?!. The loss of
topsoil poses a serious threat to food security as it significantly reduces the inherent soil fertility,
soil organic matter and water retention capacity, resulting in poor land productivity and crop
yield. Furthermore, as agriculture is predominantly rain-fed and dependent on monsoon rains,
agriculture in Bhutan is highly sensitive and vulnerable to the impacts of climate change and
climate variability??>.The TPCC?* also warns that mountainous regions such as Bhutan will
experience a crop yield decrease due to increase in water stress (either too much or too little) and
land degradation.

The impacts of climate change on land and crop productivity are projected to continue in the
future with changing temperature and precipitation patterns (refer Project Background and
Context, pages 4-5). To address the impacts of climate change, the NAPA (2011) and the RNR
Sector Adaptation Plan of Action (SAPA) 2016 have undertaken sector vulnerability
assessments and identified the following key adaptation measures, among others:

(1) Scale up SLM for soil and water conservation;
(i1) Improve weather and seasonal forecasting for farmers (agro-meteorology)

Accordingly, the promotion of SLM technology was taken up as one of the options that fits well
for the Bhutanese farming environment and thus proven very successful in reducing land
degradation caused by anthropogenic activities. The implementation of SLM interventions,
especially the contour grass hedgerows on sloppy agriculture land were found to reduce soil
erosion by 50%2* compared to traditional farming practices. Furthermore, Bhutan being party to
the United Nations Convention to Combat Desertification has committed to working towards
Land Degradation Neutrality by 2030 by setting LDN voluntary target of restoring and
improving 61.17 sq. km (6,117 Ha) of vulnerable and degraded areas, of which about 35 sq. km
(3,500 Ha) is to be brought under SLM interventions.

The National Soil Services Centre (NSSC), as the focal agency for SLM under the DoA, has
implemented several SLM projects through funding support from various donors (GEF through
the World Bank, UNDP-SGP, BTFEC and RGoB). These projects have successfully piloted and
scaled up climate-smart agriculture with special focus on SLM measures. The benefits and the
importance of SLM technologies have been demonstrated, key lessons learned and best practices
are well documented and widely shared. These proven SLM technologies and best practices are
now being scaled up in other areas through funding support of the on-going projects-GEF-LDCEF,
GCF, IFAD funded CARLEP (Commercial Agriculture & Resilient Livelihood Enhancement
Program) and World Bank funded FSAPP (Food Security & Agriculture Productivity Project)
covering different project sites.

¥ Land Cover Mapping Project (LCMP), 2011, National Soil Services Centre, DoA, MoAF

20 National Action Program to Combat Land Degradation in Bhutan (NAP), 2014, National Soil Services Centre, DoA, MoAF
21 Soil Erosion Report, 2010, National Soil Services Centre, DoA, MoAF

22 National Adaptation Plan of Action (NAPA), 2011, National Environment Commission (NEC), RGoB

2 Intergovernmental Panel on Climate Change (IPCC), 2007

24 Soil Erosion Report 2010, National Soil Services Centre, DoA, MoAF
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Between 2005 and 2020, a total of 20,633 acres of vulnerable and degraded land was restored
through various SLM interventions. For the proposed project sites — Dagana Paro, and Tsirang
dzongkhags — the total land area brought under SLM are 275 acres, 104 acres, and 170 acres
respectively. In other words, there is a strong need to scale up SLM interventions to make land
and farmers’ livelihoods more resilient to climate change.

Similarly, increasing climate variability and continuing climate change results in productivity
losses in agriculture. Insect, pest and crop diseases are often associated with changes in weather
patterns, causing crop yield losses in addition to the damage caused by extreme weather events.
Crucial adaptation measures to avert these losses mainly involve the generation of weather and
climate information. Weather and climate information help farmers to make pivotal farm
decisions.

The agro-meteorology programme was established under the DoA in 2019 to use climate
information in a way that responds to user needs and assists decision-making to reduce the
impacts of climate-related hazards and increase benefits from favourable climatic conditions.
Expansion and operationalization of the ADSS is crucial for strengthening agro-met services in
Bhutan as it would provide real-time monitoring, data analysis and comprehensive analytical
tools and statistical information. The agro-meteorology programme will also issue farm
advisories and early warnings against climate-related disasters based on the weather forecast of
different lead time issued by the NCHM. Dissemination of such real-time warnings through
different channels can become a key factor to enhance food and nutrition security.

Therefore, this project component will focus its investment on SLM and agro-meteorology
services to avoid risks affecting livelihoods and food security in the project areas and enhance
resilience. In particular, Component 3 will focus on the downstream section of the watershed,
while Component 1 and 2 will focus on upstream, i.e., the watershed management and water
conveyance system.

Output 3.1: SLM in vulnerable and degraded areas implemented

To enhance land productivity and make agriculture landscape more resilient to climate change,
this project output will seek to scale up existing SLM technologies that have been proven
successful and effective in reducing land degradation, especially soil erosion and landslides
caused by rainfall variation. This will promote two main types of SLM measures — structural
measures (bench terracing, stone bunding & check dams) and vegetative measures (contour
hedgerows & bamboo plantation) which will be carried out based on the ALDG2021.

The primary activities proposed under this output are:

Activity 3.1.1: Participatory SLM Action Planning and sensitization to validate key SLM
interventions.

Activity 3.1.2: Implementation of SLM measures (terracing, stone bunding, contour
hedgerows).

Activity 3.1.3: Technical assistance and support to communities on the implementation of SLM
practices in the field.

Activity 3.1.4: Field-based and specialized training to farmers and agriculture extension staff
on SLM technologies.

Activity 3.1.5: Monitoring and evaluation of SLM intervention.

Activity 3.1.6: Documentation, Knowledge Management (KM) and experience sharing
platforms.
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Output 3.2: Climate change information, products and services made available and
accessible

This output will support operationalization of agro-meteorology services in the project areas for
better climate-informed digital advisory services. The climate services will be provided
appropriately to 13 gewogs where other components are implemented so that activities of this
project are packaged end to end. The project will mainly support the up-scaling and
operationalization of the ADSS and generation of climate products.

The ADSS (www.agromet.gov.bt) was launched by the DoA on 16 March 2021. A MoU is in
place between DoA and Regional Integrated Multi-Hazard Early Warning System for Asia and
Africa (RIMES) to enhance the institutional and technical capacity of officials of the DoA,
particularly Agriculture Research and Extension Division (ARED) and Agro-met focals based
in Agriculture Research and Development Centres, Central Programmes (National Soil Services
Centre & National Plant Protection Centre) and extension officials. The capacity need is mainly
to understand and provide improved agrometeorological advisory and early warning services to
ensure preparedness against extremes weather causing damage to various agricultural systems in
Bhutan.

The ADSS planned to scale up the web portal in the remaining dzongkhags. The system needs
to be upgraded and improved based on first-hand experience. Currently, weather forecast at the
dzongkhag level is integrated in the ADSS and will require the integration of gewog level
weather forecast and incorporation of the cropping calendar in the system. The panel should also
incorporate pest and disease forecasting and drought monitoring.

This output will also directly address disaster risk reduction (DRR) issues. Agriculture in Bhutan
is vulnerable to climate-induced disasters. Rural communities are often affected by floods,
drought, windstorm, as well as incidences of insect pests and diseases. Less than half of the rural
households is irrigated, so the farming system is still dominated by dry-land farming. Localized
drought is becoming increasingly apparent and significant. Late onset of monsoon induces
drought and affects most of the farming communities, especially those focusing on rice and
vegetable farming. The country, on the other hand, has recorded incidences of climate-induced
insect pests. In 1996, rice farmers in high altitude areas lost 80% to 90% of the crop production
to rice blast disease. Turcicum leaf blight of maize in 2007 damaged more than 50% of the
harvest. The outbreak of fall armyworms affected 16 of the 20 districts in 2013. In 2008, a severe
windstorm destroyed all maize crops of hundreds of households.

DRR includes observing, detecting, monitoring, predicting and issuing early warning of a wide
range of weather, climate and water related hazards. Climate-related risk or climate-induced risks
(drought, flood, windstorm, insect pest and diseases) need to be mainstreamed into Bhutanese
agriculture planning and decision-making processes to avert crop losses caused by extreme
weather events. The Disaster Risk Management Strategy of Bhutan 2013 highlights a pressing
need for integration of DRR and CCA efforts and to have environmental and natural resource
management approaches as part of DRR strategies.

The activities under the project will mainly entail providing technical advice in major agriculture

commodities in the project sites. Agro-met services will focus on the main crops of the
dzongkhags, as follows:
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1. Paro 2. Dagana 3. Tsirang
e Rice e Rice e Rice
e Apple e Chilli e Chilli
e (abbage e (Citrus e Citrus
e Potato

Planned activities under this output include:

Activity 3.2.1: Agro-met advisory bulletins appropriately packaged and disseminated timely
through appropriate channels.

Activity 3.2.2: Incorporation of area-specific weather and crop data in ADSS.

Activity 3.2.3: Professional Development of agro-met focal points based in ARDCs and Central
Programmes.

Activity 3.2.4: Knowledge management and communication activities.

Activity 3.2.5: Sensitization, awareness and capacity development on agro-met services for
researchers, extension staff and farmers.

Activity 3.2.6: Development of crop suitability and feasibility maps (eight maps).

Component 4: Improved local governance for effective CCA mainstreaming with focus
on water management at the grassroots

An integral aspect of advancing good governance in Bhutan has been the gradual process of
democratic governance and decentralization, the beginning of which dates back to the
establishment of the Tshogdu or National Assembly in 1953, followed by the Lodey Tshogde
(Royal Advisory Council) in 1965, the High Court in 1967 and the Lhengye Zhungtshog
(Cabinet) in 1972. Later, the process of decentralization was enhanced to encompass local
governance with the formation of Dzongkhag Yargay Tshogde (DYT) or District Development
Committee in 1981 and Gewog Yargay Tshogdu (GYT) or Block Development Committee in
1991, which resulted in the delegation of administrative and financial powers to the dzongkhag
and gewog levels respectively.

In keeping with the Constitution, the Local Government Act of Bhutan 2009 provides for direct
participation of the people in the development and management of their own social, economic
and environmental well-being through decentralization and devolution of power and authority.
The Act stipulates that LGs be established in each of the 20 dzongkhags comprising: (a)
Dzongkhag Tshogdu; (b) Gewog Tshogde, and (c) Thromde Tshogde. They are mandated to
serve as the highest decision-making body respectively at the dzongkhag, gewog and thromde
level, and are to be supported by dzongkhag, gewog and thromde administrations staffed by civil
servants. It provides LGs a set of administrative, regulatory, service delivery, and financial
powers and functions for governance at the local level.

Component 4 aims to increase the overall sustainability and coherence of the project by ensuring
the involvement of most relevant governance institutions for climate resilience at the local level.
It will also ensure that the right adaptation activities are identified, prioritized and implemented
with the communities, with primary focus on development and management of water resources
and rural water infrastructure, specifically drinking water and agricultural irrigation schemes.

This component will specifically develop the capacity of LGs to integrate climate change
adaptation in local development investments, institute mechanisms for mainstreaming climate
change along with other cross-cutting issues, namely gender, environment, disaster and poverty,
in local development plans, programmes and activities; institute mechanisms in LGs for CCA
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and gender mainstreaming; and strengthening LGs and user groups in the communities for
effective management of irrigation and drinking water.

Output 4.1: Institutional mechanisms in LGs strengthened for CCA and gender
mainstreaming

Strengthening LG institutions has been a key programme of the RGoB since the commencement
of the decentralization process in 1981. In the new democratic system, the LG institutions have
an increasingly important role as frontline agencies for sustainable development, facilitating
direct participation of the local communities in the development and management of their own
social, economic and environmental wellbeing. A robust system of local governance is also
critical for the government’s sustainable development policies and programmes to produce direct
social, economic and environmental benefits for the local communities, especially the poor and
vulnerable groups, and have a far-reaching impact.

This output will focus on strengthening the institutional mechanisms at the local level for
mainstreaming climate change adaptation and gender needs in local development plans,
programmes and activities, especially those concerning RWSS, agricultural irrigation systems
and sustainable land management. Through the project, the gewog-level mainstreaming
mechanism for CCA and gender will be strengthened. LGs and communities will be sensitized
and capacitated on mainstreaming CCA tools, frameworks and approaches, and M&E of CCA
and gender mainstreaming in local development plans, programmes and activities related to
drinking water, irrigation and sustainable land management, among others.

The following activities are proposed to achieve this output:

Activity 4.1.1: Conduct professional development programme for LGs on CCA investments,
mainstreaming tools, frameworks and approaches related to irrigation, water
management, SLM, CCA and gender.

Activity 4.1.2: Carry out M&E of CCA and gender mainstreaming in LG plans, programmes
and activities.

It is foreseen to implement a minimum of four sessions (training or workshops) per year, i.e., a
minimum of 12 sessions covering all project areas.

B. Describe how the project provides economic, social and environmental benefits, with
particular reference to the most vulnerable communities, and vulnerable groups within
communities, including gender considerations. Describe how the project/programme will
avoid or mitigate negative impacts, in compliance with the Environmental and Social
Policy of the Adaptation Fund.

Bhutan is particularly vulnerable to climate change due to its geographic location and fragile
mountainous terrain that invariably affect climate variability, including the frequency and
intensity of rainfall, and changes in temperatures. According to the IPCC, climate change
projections to 2,100 for Bhutan will lead to increases in average temperatures with relatively
warmer weather at higher altitudes and during the dry season, increase in annual average
precipitation, and continued spatial variation in temperatures and precipitation due to complex
topography.

Expected impacts of climate change will place additional stress on ecosystem-based livelihoods
and on already vulnerable groups. As such, the project will focus on local level adaptation,
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increasing potential benefits for exposed or sensitive groups, and act as a force for change
towards the foreseen improvements at different levels.

Environmental benefits

e The project is based on the recognition that resilient healthy ecosystems are the basis for
sustainable natural and human systems.

e The design and implementation of integrated watershed management plans will improve
habitat quality and increase biological diversity mainly because of protection of the
watersheds. In the long run, protection of watersheds will reduce the incidences of drying
of water sources because of extreme climate events like droughts.

e The establishment of PES schemes will increase collaboration between upstream and
downstream communities, opening dialogue leading to a stronger ownership and
stewardship of the natural environment.

e The formalization of WUAs will improve efficient utilization and management of water
resources both at the source and for downstream users. WUAs will be enabled to perform
systematic monitoring of the status of water availability, leading to better decision-making
towards the effective recharge of catchment areas.

e Improved irrigation systems are expected to minimize negative environmental effects such
as landslides often due to poor maintenance of open irrigation canals.

e Further, proposed technologies, including hydro-pressure pipes, will reduce water losses
due to uncontrolled spill overs and evapotranspiration.

e SIM and climate-smart agriculture will reduce topsoil erosion and combat land
degradation, which should enhance soil fertility and soil microbial biodiversity. In addition,
SLM is also recorded to increase biodiversity in and around the cultivated lands.

e User-friendly climate information, products and services will improve planning and prevent
environmental disasters. For instance, work on steep slopes for any developmental activities
could be halted based on objective information related to climate change and impacts on
specific locations and watersheds.

e User-friendly climate information for the farmers will also increase crop productivity,
which will consequently reduce demand for collection for non-wood forest products
(NWEFPs), thereby reducing disturbance to natural habitats.

e Improved adaptation planning at LG level will improve the holistic vision of communities,
on how they can build climate resilience by managing their surrounding natural resources.

e LG involvement will also strengthen the institutional channels to implement a coherent
approach for the management of water all the way from source to end-users.

Economic benefits

e PES schemes are expected to provide additional income for upstream communities
responsible for watershed management.

e Users will directly benefit as continuous supply of water reduces the economic burden of
seeking alternatives in case of erratic water supply. In the long run, it will also reduce
vulnerability of the users from the risk of water sources drying up.

e Increased incomes, through PES schemes, collection of NWFPs and increase in agriculture
productivity will have a significant impact on the reduction of poverty in vulnerable rural
communities across Bhutan.

e In addition, more stable income will also improve the capacity of vulnerable groups to take
advantage of any positive impacts of warmer climate in their locality.
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e In a few years, habitat enrichment within managed watersheds can increase biological
diversity translating into increase in provisioning ecosystem services, such as: increased
availability of NWFPs like cane, bamboo, mushroom, fiddlehead ferns and many others
which are commonly harvested to supplement household income.

e The project will strengthen climate resilience of irrigation infrastructure, reduce loss and
damage costs related to climate change induced extreme events, thereby releasing some
pressure to public resources from continuously increasing recovery costs.

e The improvement of the irrigation schemes will increase agricultural productivity
(including paddy yield) allowing double cropping of rice and vegetables.

e (Climate-resilient irrigation will provide a flexible and more reliable water supply and
promote diversification to higher value crops.

e Water harvesting will largely use natural material proving its cost effectiveness.

e The installation of climate-resilient irrigation water, SLM and climate-smart agricultural
practices will increase crop productivity. By using proven technologies for terracing slopes
of more than 25 degrees, sites will serve demonstration purposes for replication by other
farmers. These are among the proposed solutions for Bhutan to increase arable land, which
is currently only less than 3% of total land area.

e Watershed management also intends to decrease downstream sediment load, which can
decrease Bhutan’s hydropower dams’ efficiency and limit energy generation, which is one
of the country’s major exports.

e Women empowerment in water governance and management which will lead to better and
gender-sensitive decisions for management and protection of community and household
assets, including those of vulnerable communities (participation of women is expected to
increase from the current 11% to 30% through this project — Gender Action Plan, Annex 1.

Social benefits

e Women are affected by their greater vulnerability to climate risks, linked to their greater
dependence on natural resources. The proposed climate resilience interventions for
agriculture and natural resources proposes various social protection measures for high
priority groups, including women and children.

e The proposed integrated water resources management, both for drinking and irrigation, is
expected to increase water availability and dialogue among communities, reducing the
number of disputes over water in the long run. There are numerous cases in Bhutan where
irrigation and drinking water disputes between communities were resolved only in a court
of law. These solutions only partially contribute to social wellbeing.

e Formalization of WUAs will lead to equitable sharing of water resources among the
community members and notably at the grassroots and make significant contributions to
enabling inclusive decisions related to water governance and management.

e Active participation by the community members during watershed management, PES
schemes and implementation of SLM are also expected to improve social capital of the
community, for instance, through revitalization of traditional labour sharing during SLM
implementation.

e The project will also assess current policies and work towards creating more inclu