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Role of Community Forestry in
Climate Resilience

Ganesh Paudel

Deputy Director General
Department of Forests and Soil Conservation

1. Background

Climate change has become an issue of global concern and been impacting the different
sectors of economy and society. The United Nations Framework Convention on Climate
Change (UNFCCC) defines climate change as a change of climate that is attributed directly
or indirectly to human activity that alters the composition of the global atmosphere and
that is in addition to natural climate variability observed over comparable time periods.
Changing of earth’s climate is predicted to continue over centuries and more. But the
magnitude of climate change within a few decades will be based on the quantity of
greenhouse gases emitted globally. It is estimated that if those emissions are reduced
significantly, the temperature rise could be limited to 2 degree from the pre-industrial
era or less if not may reach upto 5 degrees that leads to adverse climatic events that can
significantly affect the livelihood of human beings globally (World Bank Group, 2024).

Despite being a global phenomenon, climate change affects regions differently based on
their socio-economic and environmental circumstances. This discrepancy can significantly
impact the economic and human well-being of individuals in developing and least
developed countries. Shifts in climate chnage patterns gradually influence agricultural
and forestry practices. Furthermore, climate change adversely affects especially in areas
where communities depend heavily on climate-sensitive resources further increasing
the likelihood of risks (Sedhain et al. 2022). While analyzing the discourses on climate
change and forestry relationship, it is seen through studies that climate change and forests
are inherently related, as forests plays pivotal role in reduction of GHG emissions and
helps through carbon sequestration (FAO, 2006).

Deforestation and degradation contribute to 18-20% of annual greenhouse gas emissions
(IPCC 2007). Climate change also negatively impacts the livelihoods of communities
that rely on climate-sensitive natural resources (Smit et al. 2007). Therefore, forest
restoration, conservation and management are essential for mitigating climate change.
Forest management, particularly through afforestation and sustainable practices, is among
the most cost-effective mitigation strategies (IPCC 2014). Effective climate resilience
through forest management involves maintaining healthy ecosystems, restoring degraded
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forests, and conserving biodiversity. Community Forestry (CF), benefiting over half a
billion people in developing countries, has been shown to improve forest management,
social cohesion, and rural incomes (Antinori and Rausser 2008; Chhetri et al. 2013;
Agrawal 2007).

Since CF is the dominant forest management regimes in Nepal, this paper discusses the
potential role of CF in overall climate resilience. Concept of CF is considered successful
not only in Nepal, but globally it is demonstrated to be an effective forest management
modality in the last four decades. During the nineties, the objective of CF primarily
was limited to forest restoration, conservation, and meeting subsistence needs of local
communities. In recent decades, CF is playing significant role in gender and social
inclusion, adapt and mitigate to climate change adverse effects simultaneously achieving
sustainable development goals (Laudari et al. 2024).

2. What does climate resilience means?

The term climate resilience is used in most of the literatures in recent days. Global
climate finance mechanisms are also rooted on the climate resilience as these resources
are mobilized with the objective of increasing climate resilience of ecosystem and
community simultaneously. There are various definitions and interpretations of climate
resilience, however, in general it denotes the ability of social, economic and environmental
systems to withstand these impacts so that they can thrive in spite of the impact. In other
words, the ability of a system, community, or society to pursue its social, ecological, and
economic development and growth objectives, while managing its disaster risk over time
in a mutually reinforcing way can be termed as resilience. Climate resilience is about
successfully coping with and managing the impacts of climate change while preventing
those impacts from becoming worse.

The discourse around climate resilience can be broadly categorized into five perspectives.
These include neoliberal resilience, which encourages vulnerable individuals to adapt
to climate risks; reactive resilience, which aims to restore the pre-disruption status quo;
security-based resilience, which focuses on protecting valued entities from climate
impacts; ecological resilience, which prioritizes maintaining ecosystem functions in the
face of climate change; and transformational resilience, which seeks to fundamentally
change socio-ecological systems to reduce vulnerability. While these categories simplify
complex realities, they shed light on how climate risks and vulnerability are perceived
and how resilience discourse influences contemporary discussions and actions on global
environmental challenges (Ferguson et al. 2021).

The concept of climate resilience, as widely used by the UNFCCC, addresses the
multifaceted challenges posed by climate change through a comprehensive approach. The
UNFCCC's perspective on climate resilience is structured around three main subtopics:
combining mitigation and adaptation, focusing on various sectors, and promoting
transformation.
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Combining Mitigation and Adaptation

Climate resilience involves a dual approach that combines both mitigation and adaptation
efforts. Mitigation refers to actions aimed at reducing greenhouse gas emissions to slow
the pace of climate change. This includes initiatives such as transitioning to renewable
energy sources, enhancing energy efficiency, reforestation, and promoting sustainable
agricultural practices. These measures aim to address the root causes of climate change
and reduce its future impacts. Adaptation, on the other hand, focuses on adjusting social,
economic, and environmental practices to cope with the effects of climate change that are
already occurring or anticipated. This includes but not limited to building flood resilience,
developing drought-resistant crops, modifying building codes to withstand extreme
weather, and implementing water conservation practices. The integration of mitigation
and adaptation strategies ensures that while efforts are made to limit future climate change,
communities and systems are also being prepared to handle current and future impacts.

Focusing on Various Sectors

The UNFCCC emphasizes the importance of fostering resilience across diverse sectors.
Climate change impacts are not limited to one area but affect multiple sectors, each
requiring tailored resilience strategies. Urban environments face increased heatwaves,
flooding, and strain on infrastructure. Resilience measures in cities include green urban
planning, improved drainage systems, and heat and cold mitigation strategies such as
green roofs and urban forests. Rural communities often experience shifts in agricultural
productivity and water scarcity. Strategies for these areas include promoting sustainable
agricultural practices, water management systems, and diversification of livelihoods
to reduce dependence on climate-sensitive resources. Coastal zones are particularly
vulnerable to rising sea levels and extreme weather events, necessitating strategies like
building sea walls, restoring mangroves, and developing early warning systems for
storms and tsunamis. Ensuring the resilience of water systems involves safeguarding
water quality and availability, which includes improving water storage infrastructure,
managing watersheds sustainably, and implementing efficient water use practices. Critical
infrastructure must be resilient to withstand climate impacts. This involves fortifying
buildings, roads, and energy systems against extreme weather, and incorporating climate
risk assessments into infrastructure planning and development.

Promoting Transformation

The UNFCCC envisions a systemic transformation towards climate resilience by 2050.
This transformative approach involves a fundamental rethinking and restructuring
of societal systems to enhance sustainability and resilience. Promoting sustainable
development practices is crucial, balancing economic growth with environmental
sustainability through green technologies, circular economy models, and sustainable land
use. Enhancing governance to support climate resilience involves integrating climate
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considerations into all levels of policymaking, ensuring transparent and inclusive decision-
making processes, and fostering collaboration across sectors and regions. Leveraging
innovation and technology to develop resilient infrastructures and communities is also
essential. This includes investing in research and development of climate-resilient crops,
building smart cities, and using data and analytics to predict and manage climate risks.

From the analysis of these various perspectives, it is evident that climate resilience is the
capacity of individuals, communities, systems, and institutions to prepare for, respond to,
and recover from the impacts of climate change. This involves anticipating and reducing
the risks associated with climate hazards, as well as adapting to the changes that are
already happening. Building climate resilience requires a proactive approach to identifying
vulnerabilities, implementing adaptive measures, and fostering a culture of preparedness
and responsiveness. Additionally, it is crucial to promote equity and inclusion, ensuring
that vulnerable populations are supported and empowered to face climate challenges.
Therefore, the UNFCCC's comprehensive approach to climate resilience integrates
mitigation and adaptation, addresses resilience across multiple sectors, and promotes a
transformative vision for the future. By embracing these principles, societies can develop
the capacity to withstand and recover from climate impacts, ensuring a sustainable and
resilient future for all.

3. Community Forestry and Climate Resilience

Forest ecosystems covering around 30% of global land surface area are regarded as the
important ecosystem in terms of building the climate resilience globally. To deal with the
climate change issue, forest has crucial role in both aspects’ climate change mitigation and
adaptation. Looking at the national scenario, as CF is the dominant forest management
regime in Nepal; various studies are being conducted related to the CF and climate change
in the past. In this part, discussion is focused on the role of CF in climate resilience in
three aspects viz. ecosystem resilience, community resilience and the contribution of CF
governance in overall climate governance.

3.1 Ecosystem Resilience

Forest ecosystem including soils is the big store of carbon as it stores about 1200 gigatons
which is considerably higher than the atmosphere (around 762 GtC) (Freer-Smith et al.
2007). The impacts of climate change on forest include elevated temperatures, altered
precipitation patterns, prolonged drought periods, forest fires, disease outbreaks, and
the introduction of invasive species. These challenges can potentially hinder the success
of reforestation efforts by impeding vegetation growth. Furthermore, climate exerts
significant influence on the distribution and makeup of forests. There exists an intrinsic
connection between forests and climate change, with forests serving crucial roles in both
carbon emissions and carbon sequestration (Sedhain et al. 2022).
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As forests are one of the important natural ecosystems, there is crucial role of forests
in improving the overall resilience ecosystems. Forests are also emphasized as they are
the major terrestrial biodiversity reservoirs and contain about 50% of global terrestrial
biomass carbon (IPCC 2007; FAO 2000). In case of Nepal, implementation of CF
management has led to notable improvements in forest cover, including the establishment
of new forests, enhancement of existing forest qualities and a decrease in deforestation
and forest degradation rates. This has directly contributed to biodiversity conservation,
ecosystem management, integrated water resource management, and the interface between
forests and agriculture. In the case of Nepal, as forest covers around 45% of the total land
area, the increase resilience of forest can be understood as the increase in the ecosystem
resilience. CFs should invest more than 25% of their income in forest conservation and
management which is a mandatory provision to be followed by all community forest users
groups. Users carry out forest and biodiversity conservation activities every year as per
their operational plans viz. thinning, removal of burning material, climber cutting, fire line
development and maintenance etc. It implies that huge financial resources along with the
volunteer work of forest users is being invested to maintain the ecological integrity at
local level ultimately contributing to improve the ecosystem resilience.

3.2 Community Resilience

In Nepal, CF fosters the growth of social capital and livelihood prospects while establishing
a platform for collective action, resilience, and assistance among community members in
challenging circumstances (Pandey et al. 2016). CF not only increased the natural capital
but also enriched other forms of livelihood capital, such as human and social capital, by
fostering robust grassroots organizations and empowering local communities to effectively
manage forests. This, in turn, enhances the adaptive capacity of communities to confront
the growing threats posed by climate change (Niraula & Pokharel 2016).

Within the CF management framework, individuals engaged in a range of forest-related
tasks contribute to bolstering climate resilience for both the environment and human
societies. Primarily, CF aids in soil and water conservation, as well as in the restoration and
preservation of forest resources. It promotes the sustainable utilization of natural forests
while mitigating the impacts of forest fires and overgrazing through the empowerment
of local communities. Numerous studies have verified that community-driven forest
management in Nepal significantly increases biomass carbon, making it a potentially
valuable component of future REDD+ initiatives (Sedhain et al. 2022).

CFUGs are enhancing climate resilience and sustainability through several practices
such as agroforestry and sensitizing members about fire prevention. They're reducing
deforestation and other illegal activities while promoting biodiversity and gender and
social equality. Despite challenges like funding and human resources shortages, they're
integrating Climate Adaptation Plans into their strategies. CFUGs also address broader
socio-economic issues like poverty reduction and women's empowerment, contributing
to inclusive community development.
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3.3 Climate Governance

It is seen that the community forestry plays a pivotal in climate governance through
various means such as, carbon sequestration where the trees managed within CF absorb
and retain carbon dioxide, curbing greenhouse gas emissions and combating climate
change. Similarly, the segment of ecosystem restoration is supported by CF endeavors
primarily concentrate on reviving degraded landscapes, bolstering ecosystem resilience
and mitigating climate change impacts like erosion, flooding, and biodiversity loss.
Community-based Forest can foster strategies to maintain a healthy forest ecosystem,
restore degraded forests, and conserve and manage biodiversity (FAO 2011).

Moreover, the CF boosts implementing adaptive measures such as planting resilient tree
species, establishing agroforestry systems, and creating green corridors to aid ecosystems
and communities in adjusting to shifting climate conditions. Since it depends on involving
local communities in forest management decisions, it empowers them to effectively
tackle climate-related challenges, fostering knowledge exchange, skill development, and
ownership of resilience strategies.

Furthermore, CF groups advocate for policies favoring sustainable forest management
and climate resilience across local, national, and international platforms, contributing
significantly to broader climate governance endeavors. In essence, CF approach is
instrumental in advancing climate resilience, adaptation, and mitigation while empowering
local communities to actively engage in climate governance mechanisms.

4. Challenges and Future Directions of CF

Community Forestry, while offering numerous benefits, faces several challenges that need
to be addressed to maximize its impact and ensure its sustainability. These challenges,
along with future directions, are categorized under three main subtopics: Policy and
Institutional Support, Balancing Conservation and Livelihoods, and Climate Change
Adaptation Strategies.

4.1 Policy and Institutional Support

While CF offers numerous benefits, its success depends on supportive policies and
institutions. All tiers of Governments need to create enabling environments through
legal recognition of community rights, technical support, and financial incentives
through individual forest user group and clustering of forest user groups. Strengthening
institutional frameworks and providing access to markets and credit can further enhance
the viability and impact of CF initiatives.

4.2 Balancing Conservation and Livelihoods by integration

Balancing conservation goals with livelihood needs can be challenging. Over-extraction
of resources for income generation can undermine the ecological integrity of forests.
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Sustainable management practices that balance these needs are essential for long-term
resilience. For example, integrating traditional ecological knowledge with modern
conservation techniques, as well as appropriate silviculture management guidelines
and procedures can ensure that resource use is both sustainable and beneficial to local
communities. Adaptive management approaches, which involve monitoring and adjusting
practices based on environmental feedback, can also help achieve this balance.

4.3 Climate Change Adaptation Strategies within hydrological boundary

CF must continuously evolve to address emerging climate challenges. Integrating climate
change adaptation strategies into CF operational plans is vital for maintaining resilience.
Most preferred solution is forest conservation and management unit within the hydrological
boundary. This may include selecting drought-resistant tree species, enhancing water
conservation techniques through watershed management principles within the boundary
of watersheds and diversifying income sources to reduce vulnerability to climate shocks.
Additionally, fostering innovation and experimentation within communities at watershed
boundary level can lead to the development of new adaptation strategies that are tailored
to local conditions.

5. Conclusion

Community Forestry plays a crucial role in enhancing climate resilience by integrating
sustainable management practices, promoting biodiversity conservation, and supporting
the livelihoods of local communities. Through the collaborative efforts of communities,
governments, and institutions, CF effectively mitigates the impacts of climate change
by sequestering carbon, preserving vital ecosystems, and reducing deforestation. By
incorporating traditional ecological knowledge with modern conservation techniques,
it ensures that resource use is both sustainable and beneficial to local population. This
empowerment promotes improved forest governance, essential for building adaptive
capacity to climate change and in turn increases climate resilience.

Therefore, CF is a powerful tool for building climate resilience by combining ecological
sustainability with socio-economic benefits and enhanced adaptive capacities. By
empowering local communities, promoting sustainable resource management in line
with watershed management principles, and fostering social cohesion, CF contributes
to mitigating climate change impacts and creating resilient ecosystems and societies.
As global climate challenges intensify, the principles and practices of CF will become
increasingly important in crafting a sustainable and resilient future. Effective policy
support, capacity building, and adaptive management are essential for realizing the full
potential of CF in building climate resilience.
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Monitoring Forest Cover Changes:
Implications for Sustainable Forest
Management in Kailali District

Sita Dahal', Prabin Bhusal?, Suraj Upadhaya®, Santosh Dhungana*
Abstract

Forests are vital for preserving biodiversity and providing ecosystem services. However,
they are declining globally due to conversion to other land uses. This has led to a loss
of essential services and impacted to livelihood. Localized spatial monitoring forest
cover changes using remote sensing and GIS tool is crucial for resource management
and policy development. This study track forest cover changes from 1990 to 2020 using
the Normalized Difference Vegetation Index (NDVI) and validate with FGDs, KII and
HH surveys. The result showed that dense vegetation and very less vegetation categories
have increased whereas, moderate and less vegetation categories have decreased. Time
to reach the forest, total land owned, caste, occupation, cultural influence has direct
impact on forest cover change. The finding can provide guidelines to the organizations or
the stakeholders to develop appropriate forest management strategies to promote forest
restoration.

Keywords: Forest cover change, GIS, NDVI, Forest cover restoration

1. Introduction

Forests are vital for biodiversity conservation and ecosystem services like climate
regulation (Harris et al., 2021), sustenance provision (Oldekop et al., 2020), and natural
hazard reduction (Sudmeier-Rieux et al., 2021). They host most terrestrial plant, animal,
and microbe species (Lindenmayer et al., 2000). However, the conversion of forests to
other land uses like farming, grazing, mining, and urban areas is continued (Keenan et al.,
2015). The Global Forest Resources Assessment (FAO, 2020) and other studies (Hansen
et al., 2013) showed that the world's forests continue to decline, highlighting the urgent
need for sustainable land use practices.
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Forest degradation has led to the loss of ecosystem services, affecting the livelihoods of
people globally, particularly in developing nations (Estoque et al., 2021). According to
research by Forest Resource Assessment, the Terai forest has declined by 16400 ha over the
past ten years (from 2001 to 2010), or 0.44% yearly (FRA/DFRS, 2014).Monitoring global
forests is crucial for environmental and social projects, such as the SDGs, the Paris Climate
Agreement, and the post-2020 Global Biodiversity Framework (Hansen et al., 2021; Harris
etal.,2021; Estoqueetal.,2021). Satelliteremote sensing, such as the Landsat satellite image
archive, provides a unique opportunity to follow land-use changes, estimate reforestation
or deforestation trends, and update forest maps (Wulder et al., 2012). Combining remote
sensing with Geographic Information Systems (GIS) tool allows for better data processing,
visualization, and management, helping with resource managementissues (Adhikari, 2012).
Previous research on global land change (Schueler et al., 2011; Ramachandran et al.,
2018) has focused primarily on general patterns of land cover change, with little attention
to land use dynamics in forest cover and their influence on forest policy development.
Nepal lacks long-recorded data on deforestation or forest cover change (DFRS, 2015), and
understanding land cover change is critical for understanding previous development and
guiding future conservation and development management practices (Tripathi etal., 2020).
Therefore, the present study was designed to track the forest cover loss by quantifying the
spatial and temporal change patterns of forest cover using remotely sensed indices, such
as the Normalized Difference Vegetation Index (NDVI) for the period of 1990 to 2020.

2. Methodology
2.1 Site description

This study was carried out in
Kailali district (3,235 km?)
of Nepal (Figure 1). The
district is located between
109 and 1950 meters above
mean sea level (msl).The
district covers 63.43% forest
area out of which the study
covers 49.8% forest area
(DFRS,2018) with high rate
of forest cover loss. Over the
reference period of 1990-

Study Area

2010, the absolute figure of [ — rex

deforestation was the highest Figure 1. Study area map.

in Kailali (DFRS, 2015).
2.2 Data Collection
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Satellite Images

The Landsat images (table 1) were downloaded using the United States Geological Survey
(USGS) Earth Explorer platform (www.earthexplorer.com). Earth Resource Data Analysis
System (ERDAS) Imagine was used for pixel-based image categorization, and the findings
were processed in ArcGIS 10.8 for change detection (Figure 2). Reclassification was done
to assess vegetation classes. GPS points were collected randomly from the map and were
verified in the field.

Tablel: Details of the Landsat series used for vegetation mapping

S.N. Landsat Date Path/Row Cloud %
1 |4-5T™M 1990/10/28 144/40 1
2 |4-5TM 2000/10/13 144/40 2
3 |4-5TM 2010/10/14 144/40 0
4 |8 OLI/TIRS 2020/10/25 144/40 0.05

Sampling strategy

Forest cover changes in Kailali district were analyzed using Landsat images and NDV 1,
with high-intensity wards selected through systematic random selection and questionnaire
testing.

Focus group discussion (FGDs)

Five focus group discussions (FGDs) with seven to fifteen participants were held to
confirm and validate the state and changes of the forest.

Key informant interviews (KIIs)

Key informant interviews were conducted with forest professionals, community
representatives, former executives, political leaders, and local elites to validate forest
cover changes.

Household survey

Total of 200 hh was surveyed using systematic random sampling which comprised of
semi-structured questionnaires to validate FGD and KlIs data.

2.3 Data Analysis
NDVI calculation
NDVI from reflectance images was calculated using the equation 1.

................................... (1)(Rouse et al., 1974)
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Nivige f egetation classes

pNIR+pRed
Change matrix given below was used for detecting the change in vegetation classes.
Qualitative and Narrative data analysis

The field data were coded and decoded before being analyzed in Statistical Package for

Landsat Image

v NIR Band
Image Processing

l Red Band

NDVI Map generation for year
1990,2000,2010,2020

|

Classification of NDVI Image

v

NDVI Overall Change Detection between 1990-2020

v

Area Extraction and Percentage Calculation using
ArcGIS Software

A 4

Change Category map

Figure 2. Methodological flow chart of change detection process

the Social Sciences (SPSS) version 23. The causes of forest cover loss were identified
through FGDs and KII and validated during household survey.

3. Result
Forest cover change pattern

As per classification of vegetation type, moderate vegetation class covered a bigger area
1323.77 sq. km and less by dense class in 1990 (Table 2). Similarly in 2000, moderate
class covered bigger area and very less/no vegetation class covered less. But in 2010,
dense vegetation covered a larger area, and less vegetation covered smaller area. And in
2020, moderate vegetation covers larger area and less vegetation class covered smaller

' AR qd ol



R0 Jit 3id

arca.

Table 2: Vegetation statistics year wise

SN Vegetation Area in sq-km.
1990 2000 2010 2020
1 | Very Less/No Vegetation 648.50 503.89 712.45 820.98
3 | Less Vegetation 687.04 727.58 490.52 620.08
4 | Moderate Vegetation 1323.77 | 1169.79 | 640.81 1113.83
5 | Dense Vegetation 624.12 882.10 | 1439.65 | 728.52

The change matrix was calculated between 1990 and 2020 (Table 3). In this, the dense
vegetation class is converted into less vegetation, moderate vegetation and very less/no
vegetation by 11.32 sq.km, 184.09 sq.km and 4.79 sq.km respectively. Similarly, less
vegetation class is converted into dense vegetation, moderate vegetation and very
less/no vegetation class by 24.58 sq.km, 109.72 sq. km and 301.73 sq. km respectively.
Furthermore, Moderate vegetation class is converted into dense vegetation, less vegetation
and very less/no vegetation by 270.83 sq.km, 201.24 sq.km and 66.11 sq.km respectively.
And, very low/no vegetation class is converted into dense vegetation, less vegetation and
moderate vegetation by 9.15 sq. km, 156.48 sq. km and 34.48 sq. km respectively. The HH
survey result showed that, time to reach the forest, total land owned, caste, occupation,
cultural influence have significant relations with forest cover change.

Table 3: Vegetation change matrix between 1990 and 2020 in sq.km.

2020
. Grand
Vegetation Dense Less | Moderate | . oY ran
. . . Less/No | Total
Vegetation| Vegetation | Vegetation .
Vegetation
>
& | Dense Vegetation 423.87 11.32 184.09 4.79 624.07
™ | Less Vegetation 24.58 250.87 109.72 301.73 686.91
Moderate Vegetation |270.83 201.24 785.40 66.11 1323.58
Very Less/No Vegeta- | 9.15 156.48 34,48 448.07 648.17
tion

Temporal vegetation cover map

The vegetation map of study area for 1990, 2000, 2010 and 2020 were mapped (Figure 3).

Vegetation class conversion map (1990-2020)

Vegetation class conversion map was prepared from1990 to 2020 (Figure 4)
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Legend
Vegetation
Il Densed Vegetation® |
Moderate Vegetation 4,
* I Less vegetation

Very Less/No Vegetation

[ xailaii District

s "
£

Vege
The «

0

0 18 30 D [ Local Level Boundary
Road Network
Figure 3.Vegetation map for 1990, 2000, 2010 and 2020.
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Figure 4.Vegetation class conversion map of 1990-2020.
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were found from conversion map (Figure 5).
Accuracy assessment for present classification

The user accuracy, producer accuracy, overall accuracy and kappa coefficient were used

Legend
B Vegetation Decreased

I Kailali District o 5 10 20

— Km

Figure 5. Forest area changed into non-forest between 1990 and 2020

to assess the accuracy of vegetation classification (Table 4). The overall accuracy and
kappa coefficient was obtained as 0.77 and 0.70 respectively.

Table 4: Accuracy assessment table

Vegetation 2020
User's accuracy Producer's accuracy

Dense Vegetation 0.75 0.94
Less Vegetation 0.70 0.82
Moderate Vegetation 0.80 0.67
Very Less/No Vegetation 0.85 0.74
Overall accuracy 0.77

Kappa 0.70

Discussion
Forest cover change pattern

The dense vegetation increased between 1990 and 2020 (Table 3). This might be
due to increase in cost of production (Jaquet et al., 2016) which created a favorable
environment for the natural appearance of the natural vegetation (Tripathi et al., 2020).
Forest cover increased in the study area because of Community Forest (CF) management,
plantation on barren areas and safeguarding forests by forest users (Gautam et al., 2002).
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Furthermore, conservation operations carried out by the CF and other groups were critical
in restoring forest cover in many districts of Nepal (Tripathi et al., 2020). CF has aided
in the improvement of forest cover. From 1990 to 2020, there was a decline in moderate
vegetation (Table 3). Between 2006 and 2016, forest cover growth from barren and farmed
land was also recorded in Nepal's eastern region, as well as in the Gandaki River Basin
(GRB) from 1990 to 2015 (Rai et al., 2018; Rimal et al., 2019). Increasing population,
development of civilization, vegetation change, and road network expansion have been
identified as characteristics that increase negative forest cover change (Pfaff, 1999).
Clear felling for farming also deteriorates the vegetation cover which is similar with the
study of Peralta and Mather (2000) in Amazonia. Less vegetation area also decreased
between 1990 and 2020 due to continuous land abandonment due to labor shortage as
younger generation moves for foreign employment (Tripathi et al., 2020). The very small
vegetation area increased from 1990 to 2020 (Table 3). This could be due to increased
awareness through education, the use of alternative energy, the provision of incentives to
local people through various initiatives, and most importantly, local ownership (Chhetri et
al., 2013). The significant level of participation of user group members in forest protection
initiatives improves the extremely limited vegetative area (Chhetri et al., 2013).

Conclusion

The forest cover has been decreasing but the rate of decreasing has been slowed down
recently. From the four different classification of forest area done from ND VI for year 1990-
2020, dense vegetation and very less vegetation categories have been increased whereas,
moderate and less vegetation categories have been decreased. The study also showed how
unseen/ignored factors interact together resulting a highly negative impact on the forest
cover. There is an urgent need of study regarding demand and consumption patterns of
the forest product. Due to high demand and less supply from the CF, huge quantity of
forest product has been extracted from the national forest, resulting further depletion of
the forest condition. In such case, if economic analysis regarding forest product demand
and supply done and provision of required amount of forest product extraction should be
made to maintain good condition. Likewise, policy should be strictly regulated to enhance
institutional performance, which ultimately helps to restore decreased forest cover in the
near future.
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Conservation Program Implemented in
Chure (Siwalik) Landscape of Nepal for
Adapting Climate Change
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President Chure Terai Madhesh Conservation Development Board

Abstract

Chure (Siwalik) hill is highly susceptible area for climatic hazard such as landslide and
soil erosion. Because of these climatic hazards, flood, drought, river shifting, river bank
cutting, drying up of water resources, accumulation of sand and silt in the arable lands
are the environmental problems appearing in Chure region. Human disturbance namely
deforestation, overuse of forest products, open grazing, unscientific land use, forest fire,
and haphazard extraction of riverbed material has led to declination of the biodiversity
and land productivity and causing negative impact in the overall ecosystem of the
region. Gully/erosion control; spur, check dam, embankment construction; rainwater
harvesting pond; water recharge pond; raising of seepage water irrigation and drinking
purpose; wetland conservation & management; restoration of degraded land; river bank
protection; seedling production and distribution; agro forestry promotion and plantation
of Bamboo/Amriso/Other plant species are the major Chure conservation program
implemented at local level including community forest to address the problem. The
objective of these program is to promote the ecosystem services like prevention of soil
erosion, recharging of ground water for Terai plains, water security, restoring the forest
diversity, protect the river bank and prevent natural disaster such as floods. The objective
of this paper is to explore the conservation activities implemented in the Chure region for
adapting climate change. This paper is based on the information available in the Chure
Terai Madesh Development Master Plan, annual reports, annual progress sharing meeting,
research reports, official document, activity profile, observation and discussion with the
representative of user committee member and personnel working in the field.

Key Word: Chure, Conservation Program, Environmental Problem
1. Introduction
1.1. Background

Increasing frequency and intensity of precipitation, concurrent heat waves and drought at
global scale are observed climate change due to human influence and it is wide spread and
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intensifying (IPCC, 2021). Nepal is one of the vulnerable countries and has high risk of
adverse effects of climate change (MoFE, 2019a). Nepal’s annual maximum temperature
is increasing by 0.056 oC/year and minimum temperature trend is increasing at the rate
of 0.020C/year. Increase in number of rainy days in the northwestern districts, decrease
in very wet and extremely wet in northern districts, increase in warm day and night and
decrease in cold day and night are the observed climate change in Nepal. Different sector
namely water, disaster management, energy, biodiversity, agriculture, health, urban
planning and livelihoods are expected to affect by these changes (MoFE, 2019b). Range
shift in vegetation or tree communities, phonological change and change in functional
and physiological traits, rising incidences of forest fire, distribution and occurrence of
invasive alien species, rapid growth and expansion of pests and pathogen are some of the
observed climate change impact on forests and biodiversity (MoFE, 2021a).

Chure is also called ‘Churia’ or ‘Siwaliks’ in different literature and different parts of
country and beyond (Singh B.K., 2017). The Churia region occupies 12.8% of the
total land area of the country and has been declared as "environment conservation
region"(GoN, 2017). Churia region consists of 14 ecosystems (13 forests and 1 one
cultivated 'Dun') out of 118 ecosystems identified by Biodiversity Profile Project (BPP).
The Master Plan of President Chure Terai Madhesh Conservation Development has
included 11 forest ecosystems outside protected areas (eight in Chure and three in Terai
regions). Recent study has identified 14 forest ecosystem types outside the protected areas
in Chure including seven new ones. Hymenodictyon excelsum Forest, Syzygium cumini
Forest, Terminalia anogeissiana Forest, Schima wallichii—Shorea robusta Forest, Pinus
roxburghii— Shorea robusta Forest, Pinus roxburghii Forest, and Bamboo thickets are the
newly reported forest ecosystems. Shorea robusta (39%), followed by Tropical mixed
broadleaved forests (25%) are most common forest ecosystem types in Chure (Uprety Y.
et.al. 2023). The rocks of the Siwalik are grouped into Upper Siwaliks (consist of boulder-
cobble conglomerate); Middle Siwaliks (consists of fine to coarse-grained, “Pepper and
Salt” sandstone, mudstone, shale and pebbly sandstone) and Lower Siwaliks (consists of
the grey-green mudstone with red purple and greenish gray shale). Siwalik zones comprise
of steep hills of unstable geomorphology, dry soil and are prone to high level of erosion
(MoFSC, 2014). The Chure belt is not only geo-ecological fragile or sensitive but also
the source of drinking and irrigation water for thousands of people, mines of construction
materials for housing and infrastructural development in the region, and habitats of many
valuable wild animals and plant species. The land resources are also crucial means of
daily life and livelihoods of many socially disadvantaged communities. The use of some
products and services results in tradeoffs for some other products and services. Extreme
rainfalls occur sporadically and create sedimentation problems downstream (PCTMCDB,
2017).

Churia region have important role in maintaining ecosystem services and livelihood
security of the people. As the geological structure and topography of the Chure varies,
degree of sensitivity differs in terms of faults, slope, lithology, climate, land use and land
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cover. The area of the Chure hills is a highly susceptible for landslide and soil erosion
which result the flood, drought, river shifting, river bank cutting within the Chure region
and downstream area. Over exploitation of riverbeds, changing in land use/land cover,
soil cover, reduction in groundwater recharge, unsustainable agricultural practices and
climate change impacts have deteriorated the Chure region (PCTMCDB, 2023).

1.2. Statement of Problem

In Nepal, floods, landslides, epidemics and fire are the major climate induced disaster.
Loss of crop, loss of lives, damages to property, physical and social infrastructures,
cultural heritages, vegetation shift, rapid expansion of alien invasive species, affect
in water availability and timing, prompting water related disaster, increase the risk of
cardiovascular diseases, water related infectious diseases such as cholera, diarrhea after
the severe precipitation event are some of the impacts of climate change (MoFE, 2021b).
Climate change affects all the people, but it has differential impacts on gender and
social-economic group wise (Shrestha & Gurung, 2020). The individual, household and
communities’ level of exposure to climate induced hazard varies. Poverty, marginalization,
existing norms and practices, socio-structural inequalities and gender disparities in access
to assets, financial capital, and livelihood options have created difficulties to build adaptive
capacity (MoFE, 2019b). Churia’s climate ranges from subtropical to warm temperate.
This region is characterized by hot and sub-humid summers, intense monsoon rain, cold
dry winters and variable precipitation pattern (DFRS, 2015). The Chure conservation
area holds a population of 4,990,267 living in 11,94,078 households (GoN, 2023).
Households consist of various cultural groups like Khas Arya, Indigenous Peoples, Dalit,
Madheshi, Muslim are living in this region. Trend of the people settling in the Chure
region is increasing. Altogether 6.7% houses are at risk of landslide or flood hazard zone
(PCTMCDB, 2023). Agriculture, with animal husbandry considered an integral part of
agricultural system in the Chure-Terai Madhesh Landscape. Altogether, 438 wetlands
and 820 religious and cultural heritages are recorded by agricultural offices. The region
observes an average annual rainfall of 1,833 mm with the highest amount in the rainy
season of nearly 84% of the average from June — September and the average maximum
temperature is between 28.2° - 31.8° Celsius and the average minimum between 15.8° -
20.4°Celsius (PCTMCDB, 2017).

Rapid spreading of invasive alien species such as Mikania micrantha, Lantana camara,
Chromolaena odorata affects the habitats of endangered species. Low availability of
nutrients is one of the reasons for not utilizing most of the flooded river side. Forest
encroachment and forest fire are threat to the forest ecosystem of Churia. There is increasing
threat of disasters due to ease of access and good market of the river-bed materials
excessive excavation. In other hand, over deposition of sediments increase the risk of
disasters such as flood and inundation in several rivers because lack of access to the site
or market has led no excavation or low excavation (PCTMCDB, 2023). Overuse of forest
products, open grazing, unscientific land use has led to declination of the biodiversity and
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land productivity of the region and causing negative impact in the overall ecosystem of
the region. Drying up of water resources, annual floods are due to the accumulation of
sand and silt in the arable lands of the Terai Madhesh and the erosion and inundation of
the villages are the environmental problems appearing in Churia region (GoN, 2017). The
Siwalik zones provide ecosystem services like prevention of soil erosion, recharging of
ground water for Terai plains and prevent natural disaster such as floods. Continuation
of these human activities will make the Churia ecosystem more vulnerable and cause
negative impact not only in the life of people living in the Chure region but also the people
living in Terai and Madhesh. The sustainability of ecosystem services of land resources
of geologically sensitive and fragile mountain region is need for the well-being of local
communities to adapt with climate change.

2. Objective

The government and non-government organization has implemented the different
conservation program to address the multiple environmental problem of Chure. Therefore,
the objective of this paper is to explore the conservation program implemented in the
Chure region for adapting climate change.

3. Methods and Material

The paper is developed based on information, observation, annual progress meeting,
interaction with program implementation unit staff, meeting with NGOs representatives and
user committee member. President Chure Terai Madhesh Conservation and Management
Master Plan 2017, research synopsis report, research report, annual program and report,
literatures and activity profile were the major document for collecting information.

4. Result and Discussion

Flooding; loss of asset; yield regulation; water contamination; depletion of water table;
water scarcity; stream bank cutting of the river; landslide; loss of livelihood and land;
flood and sedimentation; loss of soil and water; crop failure and livestock loss due to
drought; soil erosion; decrease in productivity; forest degradation are common problems
of Chure. The Government of Nepal (GoN) has given priority for conservation of Chure
and initiated the implementation of the President Chure Conservation Program in 2009
A.D to address the issues associated with the deteriorating condition of the Chure
region. Later on, Government of Nepal has established a President Chure Terai Madhesh
Conservation Development Board (PCTMCDB) in 2014 to conduct Chure conservation
work in a coordinated way as it is multi-dimensional, multilateral and multi stakeholder.
To achieve economic prosperity with the continuous flow of environmental goods and
services in the Chure-Terai Madhesh with protected and natural balance, Government of
Nepal has approved a President Chure-Terai Madhesh Conservation and Management
Master Plan in 2017.
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Annual report of fiscal year 2079/80 shows that Master Plan has estimated 2 Kharab 49
Arab 70 Crore 1 Lakh 96 thousand investment needed for 20 years timeline. Government
of Nepal has allocated 15 arab 74 crore 18 lakh budgets in last 9 years and out of it 14 arab
6 crore 27 lakh budget is invested in Chure conservation and mitigate the problem arise
from Chure destruction. President Chure-Terai Madhesh Conservation and Management
Master Plan 2017 has identified forty two types of program i.e. Determination of the
government forests or public lands on the basis of their mapping (using the Land Use
Zone Map); Mapping forests showing the management units (using the Topographical
Map of the Survey Department); Control forest encroachment; Rehabilitation of degraded
lands; Control or management of grazing in the forests and river-beds; Commercial animal
husbandry; Multi-year crop extension on the sloped agriculture lands; Forest management;
Development and management of non-timber forest products (NTFPs); Conservation of
biodiversity (11 ecosystems and 7 protected areas); Wetland management; Harvest and
storage of rainwater, recharge of groundwater and its use; Incentive for environment-
friendly physical infrastructures; Control of invasive species; Use/management of river-
bed materials; Management of settlements within the susceptible areas; Mitigation and
control of forest fire; Development of river management mechanism at river system-level,;
Preparation of action plan for integrated river system resource development; Treatment
of the landslide areas; Protection of the springs and community-based soil conservation;
Stabilization of river-banks; Development of green-belts along river-banks; Management
of standard seeds and seedlings; Promotion and commercialization of private forest through
production, plantation and management of seedlings on private/social lands; Extension
of cow-dung gas; Extension of household solar energy; Development and use of mini-
hydro-electricity power; Extension of access to national electricity power transmission;
Emergency disaster management; Promotion and development of tourism; Participation
of women, dalit, indigenous and marginalized communities; Climate adaptation; Scientific
and action-oriented research and technology development; Public communication;
Capacity building; Planning and inter-agency coordination (at central, state and local
levels); M&E; Formulation of acts, rules, work-procedure and guidelines; Inception of
Master Plan and; Social mobilization (PCTMCDB, 2017). Gully/ erosion control; Forest
cover promotion; Embankment construction; Rain water harvesting pond; Water recharge
pond; Wetland conservation & management; Water source conservation; Restoration
of degraded land; Research ; Preparation of River System Resource Management Plan;
River Bank Protection; Spur and check dam; Seedling production and distribution;
Construction of irrigation canal; Plantation; Agroforestry Promotion and multiyear fruit
cultivation in slopy land are some major Chure conservation program implemented by
President Chure Terai Madhesh Conservation Development Board at local level including
community forest. The first-year programs were implemented through District Forest, Soil
and Watershed Conservation, Agriculture, Livestock, Irrigation offices of government.
After the Federalization, Chure conservation program was implemented through local
level for one year. Later, Program Implementation Unit were established at five places
to implement Chure conservation program effectively. Exercise of three different types
of program implementation modalities were practiced in last five year. It reflects the
instability in program implementation modality.
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NGOs named community development and advocacy forum Nepal (CDAFN) has also
implemented climate change adaptation measures namely raising of seepage water
irrigation and drinking purpose, rainwater harvest pond to use in need, bioengineering for
the control of flood and landslide, strengthening the community resilience and river bank
farming and fruit plantation in the Mahottari and Dhanusha district of Chure (CDAFN,
2019). These activities have contributed to in food production, water availability and
ecosystem protection for adapting climate change in some extend.

Despite of various initiatives, efforts are insufficient to meet goal of conservation of natural
resources of Chure region, sustainable management, promotion of ecological services,
poverty mitigation and support the national goal of prosperity. The Master Plan 2017
draft review report 2023 mentions that only twenty four out of forty-two programs were
implemented. Annual progress report of fiscal year 2079/80, progress sharing meeting
discussion and different report have clearly spell out that the limited budget allocation,
difference in the program mention in the Master Plan and approved program, program
implementation in scattered way, duplication in program implementation limited staffs
for large geographic territory of the field office, limited infrastructures and resources,
limited coordination, collaboration with different stakeholder organization are the key
challenges for effective implementation of the program. The revised draft of Chure Terai
Madhesh Conservation and Management Master Plan 2023 include the re-structuring
of implementation structure with incorporation of policy, legal and institutional
improvement, coordination with international organization, preparation of concept paper
to access the international fund are some of the efforts taken by President Chure Terai
Madhesh Conservation Development Board to address these challenges.

5. Conclusion and Recommendation

Wetland management and conservation pond construction and management program has
contributed to store rainwater and recharge the underground water. Other key interventions
included, riverbank stabilization /management (spur, dike); bio-engineering measures;
river bank protection; water recharge pond construction; runoff water harvesting dam;
protection of highly sensitive area (e.g. soil erosion, restore and protect forest); construction
of green belt; plantation of Bamboo/ Amriso/Other plant species to protect stream bank
cutting of the river, landslide, loss of livelihood and land, flood and sedimentation, loss
of soil and water. In addition, agro forestry promotion; multiyear fruit cultivation in slopy
land to make better use of soil moisture and reduce evaporation, recover the degraded
forest land, reduced crop failure and livestock loss due to drought, soil erosion and protect
forest degradation.

Gully/ erosion control, forest cover promotion, embankment construction, rainwater
harvesting pond, water recharge pond, wetland conservation & management, restoration
of degraded land, removal of over deposited sediments, research, riverbank protection,
spur and check dam and seedling production and distribution were the major conservation
activities effectively implemented at local level. The Chure conservation program
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implemented by government and non-government organization supported the ecosystem
services like prevention of soil erosion, recharging of ground water for Terai plains, water
security, restoring the forest diversity, protect the river bank and prevent natural disaster
such as floods for adapting climate change. Although these conservation programs have
contributed in adapting the climate change and addressing environmental problem,
their impacts yet ot known that leads to scaling up. iDue to geo-ecological fragility or
sensitivity, Chure landscape is susceptible for landslide and soil erosion which result the
flood, drought, river shifting, river bank cutting within the Chure region and downstream
area. Therefore, Chure conservation program implementation should not be confined
only to number of years. It should be implemented in a long term with sufficient budget
allocation on infrastructure and human resources and programs in accordance with
regularely updated Master Plan.
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Law Enforcement in Community Forest:
A Case Study from Bhaktapur
District of Nepal

Kavita Khanal
Forest Officer
Community Forest Study Centre

Abstract

As per Forest Act, 2076 of Nepal, Community Forest means the national forest transferred
to the users’ group as pursuant to Section 18 to develop, conserve, use and manage the
forest and to sell and distribute the forest products by fixing their price independently.
Law enforcement is the activity of some members of government who act in an organized
manner to enforce the law by discovering, deterring, rehabilitating or punishing people
who violate the rules and norms governing that society. The activities should be done as
per the operational plan (OP) approved by the Division Forest Officer (DFO) by the Com-
munity Forest user group (CFUQG) in the CF. Constitution and work plan should be made
by the decision of the users group by listening the voices of women, youth, Dalit, poor,
and other disadvantage groups but in practice local (formal or informal) leaders, who are
frequently wealthy and high caste males, drive the creation of the constitution and work
plan. Assessing and analyzing the decision-making process for generating income and in-
vesting in livelihood improvement of proposed community forests will aid in identifying
the factors influencing decision-making processes and practices, and thus affecting group
mobilization, cohesion, forest development and management, community development,
and livelihood improvement of CFUG members.

The data were collected from both the primary and secondary sources and were analyzed
using MS-EXCEL as qualitative and quantitative. Among 14 CFs 71% of CFs has been
providing opportunity to women for the vital post of CFUGs i.e. either in Chair person or
in Secretary and only 29% of CFs are against the law. Likewise 59% of CFs has included
50% women in the committee with social inclusion of Dalit and Janata in ratio to the user
groups of the CF. the CFs of the study area are updated for their Operational Plan. 100%
compliance with law was reported in case of OP preparation and renewable. Hence the
CFs under Tilkot subdivision of Bhaktapur districts were found in best way of law imple-
mentation.

Key words: Community Forest, Operational plan, Law enforcement
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Introduction
Background Information

Community forestry (CF) is one of the major programs in forestry sector adopted by the
Government of Nepal, where the forest is handed over to the forest user group for the effec-
tive conservation, utilization and management. Community forestry referred as forestry for
the people, community and society and law enforcement is the activity of some members
of government who act in an organized manner to enforce the law by discovering, de-
terring, rehabilitating, or punishing people who violate the rules and norms governing
that society. As per Forest Act, 2076 of Nepal, Community forest means the national
forest transferred to the users’ group as pursuant to Section 18 to develop, conserve, use
and manage the forest and to sell and distribute the forest products by fixing their price
independently and the Community forest user group (CFUGS) are of the party for the en-
forcement of forest act 2076 at ground level. Forest law enforcement refers to the various
measures undertaken to ensure compliance with formal rules and regulations that are put
in place to promote sustainable management of forests. The measures include prevention,
detection and suppression (Mathu, 2007).

The main aim of community forestry is to develop and manage forest resources with
active participation of individual and communities through the formation of user groups,
to meet their basic needs. Users can enjoy all the benefit, including financial once the
forest is handed over. Livelihood comprises the ability of people to meet their needs for
food, shelter, education and improve their quality of life. The CFUG refers to the group
of people who governs the community forest activities such as plantation, protection,
utilization, management, harvesting, benefit sharing and decision making in collaboration
with stakeholders. The CFUG can generate their fund from different sources annually, in-
cluding membership fees, donations, entry fees, penalties and mainly through the sale of
forest products. The activities should be done as per the operational plan (OP) approved
by the Division Forest Officer (DFO). Every member can participate in the discussion and
should be transparent. CF should follow the act, regulations and guideline and have good
governance system. This study will check whether the CFs has been doing the activities as
per the law or not in all aspects. This paper reports on a case study of the household-level
equity impact.

Statement of the problem

Constitution and work plan should be made by the decision of the users group by listening
the voices of women, youth, Dalit, poor, and other disadvantage groups but in practice
local (formal or informal) leaders, who are frequently wealthy and high caste males, drive
the creation of the constitution and work plan. The executive committee formation should
be based on social inclusion but it is hardly practiced and there is a specific benefit sharing
mechanism according to the forest law. Typical community forestry work plans specify
the amount of timber and green firewood to be extracted, as well as restrictions on the
extraction of several other products, such as dry firewood, forest grazing, non-timber for-
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est products, grasses, and forest litter, based on time periods or area designation. But it is
found to be done by the interest of the elite groups not consulting the other users group. At
least two women should be in the vital post either in president or in secretariat and at least
50% of the member in the users committee should be comprises of the women consisting
of poor, Dalit, indigenous, which is found to be done in practice but only for legacy in
most of the community forest. Similarly, the OP should be prepared by the CFUGs for
5-10 yrs. and every year’s work plan should be according to the OP and in the other point
from the income of the CF; user’s group shall spend 25% in development, protection and
management of forest and 50% of remaining in poverty alleviation, women empower-
ment and enterprise development & 50% for the benefit of user groups. All community
forest may not have followed this.

Despite the opportunities provided by the community forest development program guide-
line, women are underrepresented in planning and decision-making. All community forest
may not have followed the components of good governance. Fund mobilization is to be
done as per the Forest Act, 2019 of Nepal. This study will analyze whether or not the CFs
of Bhaktapur district have followed the laws and guideline of the community forest and
best CF among the sample CF for law enforcement will be identified.

Objectives and Specific Objectives of the Study

General objective of the study is to assess the status of law enforcement in Community
Forests of Bhaktapur District, Nepal. Specific objectives are to compare the social inclu-
sion in executive committee of different Community forest as per Forest Act, 2076 and to
access the status of Operation Plans.

Rationale of the Study

Nepal's community forest program is widely regarded as one of the most effective and
innovative community-oriented initiatives in the world. Nepal's forestry has changed dra-
matically as a result of the CF program. The decision-making process of the CFUG is a
form of institutionalization, which has a significant impact on fund creation and mobi-
lization for the improvement of its users' livelihoods. Assessing and analyzing the deci-
sion-making process for generating income and investing in livelihood improvement of
proposed community forests will aid in identifying the factors influencing decision-mak-
ing processes and practices, and thus affecting group mobilization, cohesion, forest de-
velopment and management, community development, and livelihood improvement of
CFUG members. This study may also assist other organizations, such as government
agencies and non-governmental organizations (I/NGOs), in determining the necessary
supportive activities that must be provided as input to the effective and sustainable man-
agement of community forests and the improvement of the livelihoods of community
forest users. The study will forced the stakeholder for the implementation of law and
regulations.
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Study Area:
The data will be collected from Community Forests of Bhaktapur district. It covers an

area of 119 km2. The study area is located at 27 40°02”’N latitude, 85 25’ 00 E longitude
and 1317m altitude.
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Fig: Map of Bhaktapur district

There are 56 CFs have been handed over covering an area 1644.23 ha of total forest cov-
er in the district till date. Dominant species are Shorea robusta, Alnus nepalensis, Pinus
roxburghi, etc.

Sampling design

Data were taken from CFs under Sub-Division of Bhaktapur District and completed enu-
meration of CFs under a Tilkot Sub-Division.

Data Collection and analysis

Both primary and secondary data were collected during the study period. For objective
first and second secondary data will be the primary source and data will be extracted from

e Division Forest Office
e Forest user group’s records, minutes and relevant documents

e Operational plan and constitutions of CFUGs
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For third objective, data will be collected using Participatory Rural Appraisal (PRA) tools
and techniques as primary source will be used. Tools for primary data are listed below:

e Reconnaissance Survey
e Discussion with key informants
e Direct Observation

Qualitative and quantitative analysis method will be applied to analyze the data in this
research. Coding, compilation, categorization and tabulation will be the basic steps taken
prior to analyze the collected data. The collected data will be analyzed to probe the de-
fined objectives. Simple statistical tools such as bar diagram, pie chart, mean, percentage,
spider web, etc. will be used to analyze results with the help of MS-Excel.

Result and Discussion
For objective 1*

As there is a provision that female should be either in the post of chairperson or secretary
in the executative committee of the community forest User Groups. This table shows the
male and female representation in the post of chairperson or secretary of different Com-
munity Forest under Tilkot Sub-Division of Bhaktapur district.

Table.1 Male and Female representation in the post of Chairperson and Secretary

S.N. | Name of CFs of Telko Subdivision | Sex of chairperson | Sex of secretary
1 | Changunaraya male Female
2 | Ganeshthan male male
3 | sarswati Female Female
4 | Manedanda male Female
5 | Nechopauya male Female
6 | Jalpadevi male Female
7 | Gangarani male male
8 | Shreeban male male
9 | Setidevi male male
10 | Italydevi male Female
11 | Jyotilingshwori male Female
12 | Nilbarahi male Female
13 | Balkumari male Female
14 | Natyshwori male Female
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CFs with a female either in
chairperson or in seretery post of
executive commite

B CFsin accordance
to law
B CFsagans: law

Table.2 Table showing % inclusion of women in executive committee

Only 29 % CFs were recorded not
including women in the vital post of
executive committee but 71 % has been
practicing according to the law.

Name of CFs Name of CFs Female
of Tilkot sub |Male|Female| Total Female of Tilkot sub |Male Female| Total Y
division % division o
Changu-
6 9 15 60 | Shreeban 4 5 9 56
narayan
Ganeshthan 2 7 9 78 | Setidevi 5 8 13 62
Sarswati 9 0 9 0 |Italydevi 9 0 9 0
Manedanda 1 12 13 92 | Iyotilingeshwor | 4 9 13 69
Nechopauya 6 4 10 40 | Nilbarahai 14 1 15 7
Jalpadevi 9 6 15 40 | Balkumari 5 20 25 80
. Natyshwori
Gangarani 8 6 14 43 Bindawashani 3 8 11 73
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CFin
accordance

CF against
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57 % of CFs has
overall women
in the committee
including Dalit,

with law Law Janata and other
>7% 43%
groups.
. . Brahmin .
Name of CFs of Tilkot D?ht. & . Dz.lht. & . | & Chhetri BrahnTm &
o .. Janajati % in| Janajati % in . Chbhetri % in
subdivision . % in .
households committee committee
households

Changunarayan 35 47 26 13
Ganeshthan 53 56 47 44

Sarswati 0 0 100 100
Manedanda 100 100 0 0
Nechopauya &9 100 11 0
Jalpadevi 65 20 35 34
Gangarani 34 43 32 14
Shreeban 21 11 45 40
Setidevi 24 31 49 21
Italydevi 27 33 39 15

Jyotilingeshwor 3 0 97 100
Nilbarahai 48 73 3 5
Balkumari 100 100 0 0
Natyshwori Bindawashani 20 27 48 21
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Social Inclusion % in CF
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B Dalit & Janajati % in households M Dalit & Janajati % in committee

B Brahmin & Chhetri % in households B Brahmin & Chhetri % in committee

CF

79%

CF with Social Inclusion of Dalit &
Janajati in Executive Committee

inaccordance
with law

CF against

For 2™

objective

This pie chart represents
that 79% of CFs are practic-
ing the provision of social
inclusion and remaining
21% are against law and elit
groups are ruling over there.
50% of women with social
inclusion is being practiced
in much of the CFs under

Tilkot subdivision.

In the forest act 2076; there is the provision to renew the OP for each CF in the interval
of 5 to 10 years. So this table below shows; Status of the OPs i.e. Either Formation and
renewed timely or not.
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Table showing timing of OP Renewal
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0%

B CF inaccordance with
law

M CF against law

Conclusion and Recommendations

Conclusion

Name of CFs of Tilkot Registration | OP Renewal | OP Renewed opP
subdivision Date Date times Duration
Changunarayan 2052 2070 4 7
Ganeshthan 2052 2073 3 10
Sarswati 2058 2074 3 5
Manedanda 2058 2070 3 10
Nechopauya 2058 2070 3 10
Jalpadevi 2059 2070 2 7
Gangarani 2059 2070 2 7
Shreeban 2059 2070 2 7
Setidevi 2059 2075 4 5
Italydevi 2059 2071 3 10
Jyotilingeshwor 2071 - - 10
Nilbarahai 2059 2071 3 10
Balkumari 2056 2071 2 10
Natyshwori Bindawashani 2067 2073 1 10
CF with Ontime Renewal of OP All the CFs reported
that they are prepar-

ing their OP on time
and are also practic-
ing timely renewing
of the OPs. 100%
result was studied
in accordance to
the for the objective
second of this re-
search paper.

The CF programme in Nepal is working best in the world. The CFs under Tilkot subdivi-
sion of Bhaktapur district has found in accordance to the provision of law. Among 14 CFs
71% of CFs has been providing opportunity to women for the vital post of CFUGs i.e.
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either in Chair person or in Secretary and only 29% of CFs are against the law. Likewise,
59% of CFs has included 50% women in the committee with social inclusion of Dalit and
Janata in ratio to the user groups of the CF. The CFs of the study area are updated for their
Operational Plan. 100% compliance with law was reported in case of OP preparation and
renewable. Hence the CFs under Tilkot subdivision of Bhaktapur districts were found in
best way of law implementation.

Recommendations

1. As women are closely releted to the forest resources; resource management and
use right should be provided to them.

2. Like wise CFs under Tilkot Sub-Division, every CFs of Nepal should work on OP
as Op is the road map for the forest management.
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qrgTiach o faehrer sifvamaT Sreut
ferauriTe searer

c

FABE -9, U, fqegaTe=ies

TURTAA ATHT AT FEIHT ATAVTRAT Tl SATNT TRFIRTSRG o ITHT 5 ATTHT
ITATE e ¥ fafaad w99 T@ag, ARV, THAGT T UGN AT ATATE A
AHANIE I ATHERI TRAT | RERETT STHT TRTHN ITANT AThrd  fepfawen
T AN WA PAAT 99 AT AR AT AHANAE ARl qFdRen AMe ArHied
®YATC (@@, AT ¥ ITART &1 | [aegarediehal U3el Ak MSare q& U a7
T AR BT FATAH] | THUR [G9dehT 7 HADA I ATATTH A G |
BT AATAH! HA a7 Hed I303% ATHETH a7 Wbl B A9 39,3%,3%3 F@IAT ol
THETIE a7 IJTAHT THEH ATag Teehl [0 HTHET® a7 AT braed 3059
AT JHIRTT ATHAMT Ioci@ FUHT qTe7g, | 9T GRehRel Afead (GUal ATHTI® a7
HAIRITHATEE @I AAIATE HUGHT T ST, A FLTaR [4e Hedqars I fque g |
T I ARV ¥ (IIHT AT ATIRT AGATAT T AT Helohel AATeAeTs A=
[UeT B | ATHEIIE b ATAHA I Il [qeaAT FeoAmT qroasr 3 |

JHITOT ®HT IRBTT a7 FREAT T TIT AP (ABIR] ATfeh THTETE qTE T 7R
HUH f99. 032 A@HT T ERETE AR [GUHl 4.9 030 IqTaAT 9+ dfEwg |
TR ST MST=ATAAH! T[E T=aTdd HAT STNTHER 2SH THE ATTATH 0%
R A HINA 35 T AFI TMSAATATE ATHT ATHT &7 [l IR a9 90 TuH
ATRT FREAT T FSTFAT TS T=ATIqdTs (& AT TR J&aTd 919 JUH! T f9.9. 2030
ATA FIIA WY, T ThTAT aF AATATATE TRETR] &AHT T5 qbT ATNT ATHIT (G TR
A IMGwg | THTA STHdT T=a1dd a1 GBI TMSUTAR! aeT 7 §, ] T 3 JUahr
B | f9.9. 203 AIAHT T SFAT T FiAHT T3 qedel I=AAd TUH (a7 99 747
AT ATAR 063 ATAHT S[FUT FAFI MSUAABIR T THIR § T X U G |

AT TRURT ART FIUA | ATFT a1 ATa9gehar i T TMSaeed $RT AT fatag
FHoATg MIAR E@IEHT TAL Feld &, [aiae AHINTE HIH! FATS TRIEHT
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AT AT, TehTeAl TGl AT TATT T &, WUSTEIh! AT HIETSHHT [77eb
TERl T | T g MSHE SIS ¥ ARE® ATg (AT AT AT AT A
HAFIAFAT il T MG 2GR aTH Ul THT M AFIA, T T&q el
T AUTEH, MRYMETET U GebeAd &l e ST GHT A, BN a9 &b Hefl
UIHT Ak FHHAT JelHar STl MGl FAT-AT TE-HNhT ATHINE ATTI=TATS
AT TS ATHT TTATGTHT (el AU GHTAT 99 T MSeiewee ANG ATUHT THLT g2 faar
gt fob =7 Arerept farehra ST | AT | Ash BATHT SSial TS Aeedhl a1y
AN qUSH Febl Faed] afq geer | fepeiep o1 STl d MSHH Meas] =3
I3 a0 | TR qfeet MSHATE 7 FT RIS TGS | TFHN AT {7 Hewd T9ar
Bl T FHT 9 ARGl &6l | Ed MG aHare J&ard 9T AT ATHENE e
HAUROTRAT AT qUSRIHT ek difgd qaT MRE 0 T TUHl I (e, |
TEAEEH AT LN g7, T U F TSTHATHT J&ATd T97 AT T 9T qiT 94T |
T HATATATE 10 Y A9 THATHAH EAHT g5 AH! ATNT [T fam w71 o g
TIAT | 99 TR I@IEET A3EH 1T 9.9, 3030 AT Fifce 93 TAR TS T=ATIT
TFHATE T &, AN, SA(TPT Frqieed gaer Q03 AT a7 &I, e+ T [
rAfT ST T a9 FEATH HH G AT |

SIHITRT Teel ARTHT &bl a TR AUHT TG faprd g sraen e | av =g
TISTIMET A9 XAV X AT T a9 g A< fqUT | Gl AT FRI0r T8
EFST FUHH aArgal T 4.9 2034 A BRA ¥ ITd Jebled a9 afed Raesy
TAHTHRTETE F FERIIU FIAHT ARTT AT | JEARMI T foear F ST fau |
AGERT ATNT AART T qTHT (I THASATE ATl STRTAT Sb? ATSAT, T, BT el
TGTATE Yad fESR | T 9T Ageh o THUUS HAX & 2 TUA | STHATHl BT ATeTehic
fordl FaaTe TR FEARTIURT AT=MEAT 927 T A1 faue | et d gt fawa
AT ATET ST ¥ 9@l {90 | gl @it @ SrepurAr F foear Searad T 989 |
FRIFATE TR ATEA g AAAT F FIUH | T HARATHT TchTeA FITHI=H T TSI
¥ STRAT ATATRT TATEAT T ATAQRAT U7 TRIGH ST &IH] Jehe [Siast a9
Ageed (SUHAT doieergR 68 #ed Yo gA9Us | [S.Uh. ol #ed fawguresiie T
FIITATSHH q5 (STecdTehl (RIS a7 FTATT ATARET TG SATTHTHT, q5F T
USRI THTE FTER 90 a9 A&l v fad wnr ivusr 9 foquy =anr e
T ey 92 quel fefre yH@ | =ranr fefae= yo@ wur dfedr 9o A1ge &l de
qUT T .UH. 1. Wed FaT ST FTRIR T el TG T qTaAT TUHT [SFaeT Jo7E Ui
T ST =TT, AT (HeT | & AIar a9 J4Tq (9. 9.2030 ATl FIfcTehAT ST
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T T TATIAT GAT | ST AT 5 a7 T rqen g fefas g9E Sty
Hed % &9 8l | W AUl ATURITATS FEARTHT Thel TATST ST HEdhl
TSl ANTET G | GASTATERT TTATE, TATEAT T FTET o 7 AT ATLRIT T TUHT & |
TS FTA YIRS TS T, AISHIATE T MTAld FH=RT a%hare fg. 0%, T,
Heddls ATHEIIE aeh! ATAIIH TTHT FHATT TRUH G |

ST FTHENIE a9 (G ATTIATTHT Tedel Heaqul ¥ THATH HH TUH 97 |
el famrerm 9 T gt famndier demua dddied TH | SaRy fefase an
FATAIGRT F=aAd FIEITE a7 AT Taarad a9 T & &A1 9.9, 3039
ATTAT TehTAlT TAHAT WA TATHA ATAEE AB(hl argawd Arfd a8 gxar=awor
et foEr | =anrr a9 fefasw waea, que aefeaar a9 afdrer T o e ke
ar.fa. &= gawa g faareae Rrere faamdt afemreas mr fawar Sarea ™ ¥ aq
fefire #rataaer 998 F«rser o Afq @9 AWl G THH EAd TR 9T
gferar aq AR faaraadrs IUded RIS = FeAfd WUl 947 | FEntd
AR AGHT TIEhT ATgeh ¥ AUHT AR IJUBIU AT 76 T ol Iearaeehl
AT T o SHFRATIA fazmeraer I {0 | fmmeraer TR Freer @i Fem
% 3fg 90 T qi=rdar FeTH faendiesdrs sgaanrata fafearasm af= fad gwdres
UF fad TS FATATS UF GUL UhSTAT [TeThebl AJcAAT AEHIHT TR TR T
FTHEE ST -IeA] TS AN IR T, TAT 9, Jearar fergar |, forsarar g are,
Meda T arfe faandier T 10 ega=gas et f9ar | faendier fagar Icarmes |/
Blgd AThel IcA1ed el [a@arded HiraHr qi=aer fo@ar e AT SAtaaar A9
EHRSAIT EeAT | AT FTAFHABT T2 Aaal wIeal 9l a1 Heed [9ar | ugar faandt
ST, ATTSIRT IR TFIER ARG a6l ATaTRAl, Feed ¥ [aeraadl AT T
FTHET FCAT e (Geby AgTTwaeb T Al F 1 T | fazar Ioqre 79 ¥ TR
EFIST THA & SHIEEHT a7 [aehTIepl a1 THT TG TET | AXd @< AT.fa. TUehrer
fafae smavaear 1 T Aferd 9w aamaaars aiids FearT g qua for |
faamerael ITATET T AS ARY fa@ar T=dr T gfafasar & 91- &7 o IdTed
GHeh! BIAT (AT a7 GRATTATAE YIS LT | A7 FAH TS [FAregars amse <.
YO B FUAT TEA YT WUhT T | 47 1T R0¥3/0¥3 AEFH FAl | 0¥
ATAHT TchTAIT AT AI8eg, AT T T ATARARBT AT GG THAR GTATSAA
faehTe &Teh] THUTH] HFAT ATHETIE a9 AqATBAD] AT STHUT TUHT TATHT [T
A AHLRT AHT ATHAHNT ATATS, “AT AT ATRTSTAT AN T T (a9 i Tuei
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foramdiep e, Al THU oAbl Hecdqu HIH HUHI (937 AR AT | a7
fosT g WEAT 2AISl ¥ UTERTHT AR (AT EEd] Ag, Aaaid TH
FTAHHAT S[FAH IS (g1 AR o1 AR avast FRAT T FHTH a7 T
foramerael TATCHT T AT, ATATRAD] FARH AT | ALTT, ATATBAB AT
Tedcl RTFIFHT HTIRA 39k fafaer eamerr faandies Gwedre widy 99 ad
TE-AF gveT Iprel U5 @Y Srpul T 3% fad adr aeqad 19 | Meoeedrs 9
qETIE aqar ¥ fqaraasr Rrades famdiE fFamegs I«|us aEan. gand,
HRIRAT T | THA AT, AAATHAD] AT STRdT T [FaTdTHed HATT AIBRT
ATAT Ja9T LT BT HAT (e afd Agda A UHl, Faqd FaRd T =9 A@aTHl GHd
TIETs T THUH! G | AT GTcheb? SIHUTH T gebebl ¥ 19,9, 2034 ITelarg ATH THT
AT AY.fa AT R1ETF (GUTATEATTE) W HRRT e gaT ATHEIAF ATH AT
TR HeyaTe GUSRIET § STHATH! ATHRTTE a7 [abre ATqarmar Tow @l ¥
feramerar a AT I YTl Aol WU ATURAT Joeiiad FR1e% Y& TRUHT & |
TR ATITHT ATHETIE TR AT ABRTT @ad SATHCHAT HFH T F07 T8157
AT, ITCCTAIITHT HbTH TR aoTaRrst Gregare ¥ Surar F HebH TR Afgeiedr @
FUS RIS TR FTHEAF a9 [qebTe T TEL TATIAT, TAT FARIUIERT AT qTiafare
aaT 9 TR ¥ Felevdls Hax T A6 |

AN a7 FRHH 2T AT] OIS Fal qafd aqe! ey T (e o
HUH! IEws; | ATFT ¥ IS STSTIMET EXH T HUH B | TTehidqeh a+ &7 99 qHedrs
fore faudfe d=eqwr T faee FUF B | a9 GHed STARRIES ATl adadl F&
T JUART TR ATHT a1 A&l ATALYRAT IR T | [aTqehl sy F&ar fodr | o
Y FIATHT T | el ATHETTH Tl (THAT ferel Toar 2T | T THae IUHhTeTS
AAA TEH] TERATATHT ATALIHAT (937 | T&T IS 9% AT "I, T3, AT,
TIAT, @Y AT FLFAT (TATTAT ATIITEF T B1S ATGATS A~ GITAURT 7 | dR 8T
A AEAEEH ATAVTFAT T G | TIAF TMSee® TSIl AT Il Tl &4 TTH
B | MSHT 9T &3 Ald =T AUH S | AQTFEHT AT AT T3+ god
faraereme amaTfad war. 91, & qUH G | MSH a5 ATGdT U9 T @ T dereel
qUafg oY AEdHET FXEAl (AR ATAeAHAT AT WU | AHA AT AR
ATAIARAT AT G | ATAITE AU (oo =0l qiF e T & | a9 Faedrar o
AT a7 ¥ gfPuat Ta@iasard WA T IUART HE T HEAL T ? TFAR 99T @l

AR |
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7Y AT AFAF a7 AARATIT IgIq TR I AARATITHT FAHH ATSAT | TA1TH
a7 EARITIT AU, AT FATH] HALATIT A JICHTe g TAT | TS T TrTher
YT ES; | AP I AT AU, a0 AT STHE® 8¢ GorTd | ATHEIIH
FAEE ATSAB] AT ATSTAHT FId GAGA | ATHETE ITHT HTSTI Fcaadl 9 313
AR AT &, T BT H AR B T (99 FRhHewde Meoed T Teh
qi ATRTATR] THT T Bl Aol AT (9T | AITAh] e a9 &7Hed 49 Jiaqerd a=
SATETHAF P I AFTLATIT T ITAH g TFTHT g | Y9 Faerd aw &g
I a9 FTLATIA TGIq AR FALATIT gal a7 ITHIH THEH HILIEH,
qUEd UM ¥ ASARN a0 1fde AT gHe | GEUHT STl ST ¥ AE Aldh
ST TERTHE THAS TG, T AT (97 | qR AT AAAAF A HFedI Frfarg
R0 WIS HUH G | A qUHT AATHT T TG THITH a7 FIAATTAT SR TTHT
ATHETIE I THEEEIT STFAT 930 83 | O a9 FHEAT Flhd H ATl ATER
FH U & H&AT ITAS T TATT IRGUHT (9T | T ATHAF qTaTe GHedHl 98,
TSI ¥ ASAATE 909 & HEl Jaha 9Tl TUH 90 a1 91 g+ Faedr f9ar 9=
FXTHT FHITT THT ATl F & quTs Frafatg T @est 941 g ST S T
I FTH ST G TUHT g (o F &7 ? T qT ATSThT ATa9T T &l |

uftesr g |ifd, 00y AT “FETRT GE g AT (&I ¥ IATEAT AT
IgIqHT oS T a9 USTAREl IAEH T FaATewdls fatadieur T a9 GaTaen
FfgHATIU TN " AR B | AT TAMAE 9 AALATIT TgaATdTe qae 9z &7
¥ IeATEA eI SAERATIT YgIquT ool TR {ifd a2 a7 | a7 ugia afq IEr St aw
SHFLATIA Ui SEd & T & 7 I&T |IEl Aol aq &l 0 qiErT e
TITHF FREE TR “TAH] IHEH &THAT T THEH! ATALTHRAT THITTH ATHETIE a7
STHIHT FHEEwH! AHT T T AHRANIF a7 IJTARRT adewmdls FadNad av
FaRTT a1 SHERATI gATE SHARATIN TG STARATH] U= dgra” AHUHT B | AT a+
T 00Y TR TT TRUHT TOAITTE ATSTAT TAT FRHH BT Fel, FH FATHAT B ?
ferrafar awar aftea Mfq T 77 A1 ST Ae), ATHARES g9, el Aq oWa aa
g ufq | ax o Hifq, G FTAaaT IR A 9feade A-edT geF | gTere
afte a9 Aifq a7 TRUFT 9= a9 FA7 | G FELEAAT AT AMG T TG 0T aden
TAIA® FEHH FA ATLATHT G T & HEAU BRAIITHAT TR G T e
a7 3fEeg | @ Afted am Aifder fauer “far ¥ soameeie sgERa T ova

3
TSTARE! FAfgHATIV ITHET” el QAT 7 % (e Il SoH a™r asT ¥q
EOR, BT 3 AMEATS AT T ¥ 30Y 3RT AR TH o SMGUehl Y Joold
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qUHT T | AT FA HTATE Th T 2157 | TEIRIBRATAT a7 FTIHAA G 09% A
TRIUERT Ueh AATTA @GRl TATTHT o ILHAK! FATIAT T a2 |

Fe AT BT FRF ¥ G & ATHEIF a9 Teh! TIAH] TAod IIH AT
&I faebTe FRITE a9 b THEERl ¥ Bl g9 A9 dfavg | R 3§ A
RANEAR A AEG Tl | TR AT FAHH FAFEAT deh ATHENIE a7 GHEdH
T Hfeel 7 R09% qATq 90 VAT FFIT TR IFGURT TFATAAT T HAAR ETAGHH
T TROHT T T ATET S ARBRATAT ATHEIIF a7 THEEwTs | Teh1eTd Grairar
Soi@ AU FIAR a9 IIH ToATAAR] AN ARFRATE AR FEdRT G TRl
ATHETIE I THE STHAT 3YS T ¥ Taf Tded Tlararg e aTT e qednT
TS TXehT FRAT THAT Y3 AT STUHT Iaveg, | TTeTHT AT AR TFIw] ATeAqTHeP
AT BET ST Tedl TAT T, START AHAGE TEH B I IaTT qTUhT T AL qTThT
IRT TET HIAHT ITANT IR Ffqher (TP FH AT qUHT TEUH 3 |

ATHRTTH T AT Hega1e Fel Il TR | ATHANTF a7 AL Hvg ATHSIAF a7l
TEREh! @ | e FEAAT QA qF 21 | evd aiaferer @y e fafay wiafafs
AT TH ATFITH I T | GTGEIAF a7 AATH brgepl ATHATE o AT ATHETTH
9 AR AFIAT T, TR B3 T qIhvs | ATTT Bgbl 3¢9, AT T HTAHH alell
T | A i eTHT AT hrg A TRl SIS (Y ATRERAT Frgan (AT, Gegedl
TEHl B | AT WAIEF &1 | gl & Hedl AATT g | @ISTHAS AT, ATTATATCHE
HAA, T FAIT a1 AT & FBAT AT & 2l | ATHENIF TARl ETATFHE]
wfatafaer srerae & 6, AHEaE a9 FEHAArs dd A A TErST A AT |
AT T FETHEIA STHATHT HIS(aT AT JUATT X ATHIAE a7 AT

> = >

= ~

Frgel O UhUddh ATHRNAS Tl ATTATTHT Il T T3, Al AT SRR G |

farTeraT ATHETiE a9 FTECREETE  @el AEfaHT (9T IO GeTET SHT aneR
YT [aFE AUH 997 | BT ATHENIE aHh] FETITHT del el Sr@uhl g |
TTSAETET FAIITHT ATET T GFR T AUHT G, | AMSH AT FUTATT =T &< TR
T IS FEAHT ATAIAHRAT T =T g RN AALATHT A THRIAF ahl FLE T
fadTT ITART F&L TH T AATAH Tl qTal &1 A AN, | a4 [qebrd g a1 T
T3ar =R faar, fakre @ | fasra WY F @9 HR Eed, A9H qEl SUANT g9,
S MG ¥ ASART A ATTATSIAAT a7 T TAT | TN AT ATHNIE a7 AT
Fraehl AT, ANTELT JaT Frafafy AT Hecqel SfFa wa g7, 9 I% o
ST oAy fagusr @ |

WHAAEE aa qalicat ¥?



R0 Jit 3i®

o] qrEd
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YHEERT AT a I M TRHT [REHIREE
a8 sifere 3 srfa

<061 Uy Gisdlel
99 fSear a9 afaea

BLR G

TAAHT FTHEN T TTHE! BREHAF]T €A GREG AHEEE T FHAREd a9 &
FEAFACT T THCAEE el Wb G | TEH0 9 WIS a9 e Fremae
WHA% A SHATAIAD] FEHAT SIAT WA THIR AT TqCAT T TN HHID]
T HHAE O qEras e 99 THAT | a9 AEEdET aEe ’re e w1
PR Wi SoETET WifdE | amieE, e ue aaEtd Aewwr Wi T
D G| A WEEH WAIRT TS YT AT A& TId a7 Ta7 a+a] § arqaia®
7 [AFHT FHFT |

BT AYTAT BWRIT WAl a7 SURhT T &7 § Geerar g | e %E 59
IR A TAT AT ST GEACIT Frgrd T A dY gearees u fheeHr
IHE F T GHEEEATs [AHa G ad T AHT ATERAT [HA T TWHT G |
WEHR U Gehd 957 2 T AGHN 9 F a9l a1 JepE HH T AT GEAIHT T
fegT SR A |

JWPd qiee®

T TAT 9 GET HeATd, 99 qAT ATAERT HeATed ATded a1 URkb®Raw 30 au dar
wAfeHT wfgedr 46 av At Al Searr fear a9,/ kfiema a7 afawasr
FIT TEaT I Sedleed] GHATIHT AT 96 ael a7 d9Hge® &9) 921 e
a9 JTARET THE(SAE) T R 9 BN a9 AR GHE (7 95 qaT 7 TRy,
e T a9 WEw- ¥, TEdE FEE- Y, T aE WA -y (T T
[WEFREE  od Ghel NUHT G | TAONT Fq F G 0, [WERRHT A e A
RiSaes) a9 AUFdRT FEAFCHAT AE B S/ Nead! qHgeed |
T W gl GeA B | et 7/ RRe a7 wrafeas gedn T Reiedr aqegr
H Ith [EHREEH! [Fat0l qah! qMawH Teqd TRUH F |
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T TEA @ ATHSASE FHE SEAFAZE U HH LI T4 |

farg I #Ea T == AeedT ol SUe 9ER Uedl Udd hedre
TWHRH! AMF GEANTHT TRUH] Tethl HreTh! ATCAEN AT Whl 5§ | 5
ATAR TAAHT aTAT U gael R To® 1 %R EH! Soad J |

qI®T q: qMia AHRAE a7 TSHT SAHSIHT Al dred (Fierd)

Al FHDT A A AT B IR e TRuB! el dfg 7T
g | e .2 MR | @ F .3 3l | @ Ty v R
&L&. q00%. 1R &. 1&&19.

TEH AMM+d AHETIS AT RS FEAHAS ALATTH] AT ATAR FAFAT wacah!
Ffeaear ¥ TUeTH! HEHAT WUHT TcH T ATEa q(eaaT g 1HUEn e W] Y.
T g BY b W | Hicbell AT WeHT B@ foedl T SFAedd Al g e
AT AE! §7g TGl T&T HE SZAFAEES AT e T |

FHTET SAAEATIT WIS 1699 FTEAHT AR T GIANT

TIH APHY T IREAqTEal Gl WeTar g (UNFCC) Al Heledl SIadrg
T GATRA AAA ARATT ~TAHTHT U ITHITHT TIH oeldells Are e
| AAAAHT ASAHE O THABT ATAR SAAT UREAAT BT Wi A
Uger a1, THEET qr qEdl WA B | AT ASiHbEedl A9 A BEEaEs
AR Gl A T BEFH Geler T A A9 GHEEE A T A
Tafaedr SXEAEHT ART 99 Fed[T TS AT TEHT A (Angasen and Mc Neill 2012;
Venter et al 2009) | YSwe@el ae! A HA€ATT T JqAE e AT dlg THE]
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TN SABASTD! FAAI FFAIT TeAgE® Tl I ST AT a1 Soeadah]
TSl AT A TETeid 198 THY WIS ATMdE T ol HorEeq Ut
| A qT AT GG T T oI TIEATIT WHAT T THHT AT ASHICHT TRE R
TN FATRTed], AR T GHY SIS a¥(H] GHTERTET Sedl FUeE gHrad
g (Springate-Baginki and Wollenberg 2010) |
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AT Y FAFAB! AT

FADT FHEHT AT FT 0T q°1 A7 SABHITEE FH BToA JeAsiallg g0 T
T T IGHRT G cHEedOs Ahd HiEd 9iefd aur AT T T Hrad arHrd Har
AhEleT TS H1 T a9 [FFHErFE AqFeedls [Hid TEaEale qcae waed
WUHT W g THTIH! ATERINATE FHTaTade T GHIAT IS Td (REDD+) FAHH AR
TEAFAEE AYAVSTAH FUHT HEA G | 9 HEAHABI 59T a1 (&0 qaedmaT 14
Sequestration and Storage) T ! F 1) (Co)) WS HY ¥waT Y wiwwr ¥ TR

WTAEHT THE@ ILAEE®

o AT fAM AA AT AAFWEE FA FET IcASAAs HA T @G TRATT
ST FeAnT qlrs;

o TEI R e T WA gl

o I & T HrET AT T Gl Atates T

o TMAT WU HET AURARE AMNE oW WEH TE N P T ggEm
S TATSITHT G T |

T FEHAD! HUA, e T qHTie T (Measurement Reporting and Verification-
MRV)

A T T AT ST T AR BAEaEd g e Jeasash! ATUR @l (Refer-
ence Emission level)dd 9T A &= FHaa T AreT aREds |9 T AT S
TEATE T3 T [AEwor T Yfdea T a9r ra SR GRSl Tidbd Fedd Agar
F AT THUHT TAAA T TEGRT THIEHT/ G T 9 THIE0 U afey w0
IS TAGD! AW UIST Gibg | HET  IoduHb] AR AU U BTAh] ATCITAT BT

Grer T R S woET O g SR 99 amEeas g |

TSTAgH] B BIAaITH] WW%I@WW%@WQI IqET
R ATEIIFH] AR T TFT TN HEca U AHBT Tl grg | e
FHTAAT FHegel [ a7 SHEEITH TeanT T 9% TR U Afeel [ wukhl g | o
TR TEA, TEAYT T ITANT Fad T &G TUAT FHrae awer T SR o ageg T a9t
ATEHT FhT S9N qaedqTI ‘g%? T HBE I qUHT LSATD! BISaT 3T dih |
JUTEHT 06 WAL AAE o STAEAAT §[& AU U 06 WEHT AHHE oA
TIFETIA HIE @I U Ufeg a7 Sqaearde TR YUl 5| a9 HawmEe 2008 |
T LT YRl ATER a7 SAaEdMqT T WEad U 9 Hriardes] SHeEHr et
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| TGP AR AEIF GHAT T AU A WHl g | 3G =R F J0%3 @ R0RY
HT T R0 TTIFR T70 1S ToF 9 ool g | AUEHT R0 FeT T BT Aerent
99 ATE ST WUHT a7 SIS HrE SAIRHAT T/ 8 97 HUS! e Hed Aidare
YY A9 BUat AT BIgA, W GUAt AUTel] aaagd G q9T SHFedds Sad T
FETEAT IRIUHT G |

T TAT ATAEART AATAAANAD] (& BIAATT Fraehl FAGHT a7 &AA AR
FHTAT g T a9 [ U T aTtlTﬁé'q NEERCE) ’Wﬂ(Lowering Emissions by
Accelerating Forest finance -LEAF) T Ul ATdE U 5 | AT TRATSATSAIT T 033
I 036 T IS Q0 9 TG SRERE! AN JuTelel T F |

TR AT YA HEd a=al 90 TR & FgAd WUH! B, HEADBA HAaITEH]
FHHAT @@ X1 T Hid GeanT e =l Fad grg | forg Jeany awiab!
FAGTHAT FIFel o &rAeT TREATHIGT Jeao Haldiar Al q @e AR To aah!
FEART AT T (ol &6 T WD SAHT BIHICAT TUa A SAaeiie s qae 3o
T UM a9 &S a9 GLEATH GedN AT AU F |

T FAET R S W e GEST AE G gar o qlre
TeFe X AGHT AR TN T3 <l Al Al G | AqIefel A GAeedl Bl
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ferwTet FFeT A G AT qAT SHAEATA Y FIET AR <o et foré e
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AR O1ET I¢al HAATAH § | Hod  SARD! o el el G 1 a9 {&amer qor aq
AR B HTe Jeasiells HH T R T &rAel T HIa A0l T e Afwdies
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SAATAH] A TBR FAAT T T 5 |

Freee
ERAT A7 TAAHI T T FHIEGHI AN TT Bl A
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@Al STSHT FEARMTY, ATl HUHT SISHT FHiegle, §ob &l Tl €@ qdT ENERTEE T
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AT Tog T FlCT TEH T GHH Al &1 T4 Hieg TRg| el aq Had
AT HEEd! G 2 Hel aTHT Heed! MAETare Hed Scas aal qeed! 7 9
2UH THET AT (AT AT W A ETHT i) Bree STSAFAEE 0T TeA T FFAE
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FTET WA TGS BT Ieao HH T Aiobrgy | TA TeAaTg qRAATES a0
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STATHT AT a7 ATEITIH Tgidq TSR] a9 eI TGH FTEITIAH Teh Heed o7
TATH &7 | F9Teht ATH I STACTERT HATATHA IS0, FaATeAh! FANT, T &, TeATT
Tgld FIH TR IH G AT a9 FEUE FTH TR STA] ARAdTId®
¥ AHATARNT I TG ATCHT B | AT AT GHIAT F GRFRT AN, I, FEAA AT
THEGRT fdAfgd ggfa fadT TRFRRTd FOHT =l AT AT (907 | Tel AT ey
TRETHT ST o T G9ad 9ed aq (aaraer, 3034 o HAilTe STAT YT a9
FREUHT TchlTeAd T=ATIqAHT (Haifad TRl T ATl AeATNTATe! AT T
IfEg | AT A9 &7 T I FALATIAD] T[Ty TAT ATATHATS Ao FTAT HTT qT
AT TR TehTA®! ATl el T qrel qrared gesl [9u T Hie et aq
AgRd, THEH FATH EF T T FAIEAT, qehliead Aearitao IaeTel AT qUdrT
TIYET A Tk STehT (94T |

f9 R0¥% & ggacd FaTl TATT AALAT HB{Al, ATHRAF qAH FEINThl
AT &% AT, ARATSTAT ATT | AT 9 o7 UH, 0%Q ¥ a9 [T, 3049
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T, i TerEeaTRr qadATcHE qMHEFTET FRO TATFICHE F9 f@gel Tia foar 2
AT a9 TATAHT | A9 FARAY 7 TSl qhel HIGeh! TTHT TSI 74T |
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AT TGl EHAT AT 68 TART ARUAT i Tef SAAaTedls STHThIR] FTAT I T
T T AR TG |

AT FEHH /A Fe Hfvea Sgifeae arawan srafd g awer afedr srar a9
U 0%, a9 [HIATEel 2099 ¥ AHENTE I ANGELH, 3099 o HNTHR T
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¥ed =ATFRH "Putting the People First" &1 T T#T #ATIR HebaTTIRSHT I1e((e Td ITeT
TYFHT JUIAT STAHET HEFH] F0=w5 [qeeehl g, TRE, FHTTH AN IR ARG, q
SAHET fagT=a & | AT ATURET GeHd gq SIS v Frareae aqer JINRhTaTS
o TR fa7 965 T eI (FHHARN) AFT AIeAd argdl, STAarel Jad & qw
faUTes gaH TR AT fauaars yeqd T SAFeRAT 9fH IAr J8e A ATl

AT g |

T qaT:

o TRl AATAT F IEICHN G T FET (Ao W] B ¥ JUF THDT T&al i
AT ITARRIR ATHRT FHET BA T [q 0T a9 HAT@I A0d, a7 T HEH
afefy 9T @Y ITHRTETH] FEhHAT THTEE TH THT G | THLT FHTETAH!
ATHATHT a7 FHTATATHT THEHT TRIIHTDT TEAT g AR, HTULA b HHATIA
TEU T dieT, qcblidd ATere ¥ aiRfediae hie e A<l e ar@dr | T
TR I, (7R T BT, FIAAATS T T TR T ATH TR AT, TETNE Te,
FATATHAT FUXT FHATIR! AT T SAERTAT THA ARG [@AT | Flecidrel qest
faoeraT afd gefaer ®Rewe aqE FHART ¥ GHeArE [qaiaiel d@ar 9t qrgar |
THEH! FTHAAT T FTHHTH! TTHT FHARETH] AMTAATA FTHB! FTATS T ATTSITAT
HRF Wb qRUTH AT q1e4l |

qTRIBTT TUHT, (At FTHT a7 HERATITER! HTH g T THE dATMeY a9 Jarar fahi
fIaer 7 THEAT FHARI T THE fo=rdT Alde d=aeihal g1 AUaraid gXa<Isiel THe
TAATCHE TTAT FH RTILT, AT, ATANF GIT WIF g T AT FALATH IATEH T8 T
THERT FYE A TRIE THGHE W0 MRy g T ol THg FHAT T FATeade
UEFETE IMEl ¥ SIS FEATAIAre qrg+ Jaraiael THA HH qTUH Heqel TRTH &
S SR ATH AT o AR THEAT 99 2T & T6d | A7 e fe 9.9 %7 Jeure
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IETAT g, WUAT qi9 faver T srcawq gier g7 7 a9 fefaste fheg wwar a7
FHEAT (ATTTT AT TARETF) TN AT GIHAT T ¥ o THEH o G¥Ieh I,
QLT JHTATAHT S (G FHAT AT AT AT 740 ¥ Feeaqul [auaay JTEhTerg
AT A, ST ITARRT AT FIHAT I IhAT Ted qa r@dl, Tgdr Afeciel el
AL heg T FIART FHATT F T TwaT Goil IRTHTETAT W&l qael g |

ATHEIAF aF ¥ #7 [aqesdr a1 Meree aiq e wd Iieed aHee
SHAT ATTIIGAT T VAT TWehl,  IRhRbl ATNE HIIAHH AR TUHT A=
ATIAH, TSSTHT AIAHATE THEHT FRET AT T (9T T FHE qi (AR=awehl F#e T
fafad srrRae abRT 3@ | 2T J9T9R THEHT Tl (b TEehl a8 AT oA
ATHETIE a9 ITHHH AAThe, &1 I aedTad ATMGHAT FEFHA IF gal a7
FHATT ¥ THE(TH TATE ArRaeavd ¥ SRR aT g9 bl I | JodcHE el
ATYF T Fad AR FHEA I STAEHT TFh T JUHRRTHH AR IRAT A
FH AT A AT TH THN T FAT AT FIAT G T FATAIRT R I M@TH G |
THE ATRT AT ekl A9 [STaST ATRT AT T STHRTA (STecl 0T T HTIH
&l TP TH(q FATAR ATSTAT T SAALATIA TR FTaTeh<T @ITiae FTH TFh
T TRRT qT2AT | AT ATEITHT IJTARTA HAHT AT HRT, SATAHRT GTSH @IoTehl
X7 fqT T T A TATST A, FEABTET AT HITHT T SATTHRIBT ATTHT
SUHIRT AHTATX THEH! FTHHAT fE@l g TUHT LT | F¥RTTT SSTET FSiearar, a7
THeAT fefasae av sfueRd ¥ FHEH Tl [a=Hq T Joael I IR THTad JqTd
S, STl STHIRTHT T THET FTEATH! T T e ol TS 2T | STHRTH
feafr=ee, ®faua seeamn fe g a® aaeqanr (@o®, e, s Fatad &)
wfaer IERT TFTEHT ATdT IRl dTawg, a9 HAT Hecdqul (a9 [ ITHHT 8.9,
e 7 g Aevgd & fauadn, {7 9.9 {98 e T =ersd T bar fawee
faa swer e g7 gwar fa favrer gewa sfew g | A awar fawm S
fawerr @ fefas T wiaer uff o1 fawomr fegaa 7 we akfdar 9w gv
T GRTT UTT g RIS | HAT AAeATAT 9 fefasrerr FH=mdy, fearsr awafed
M@ FHAT T AR [T HTHERT JATAAT AFEH(d, Bl [da18 T (g BrHD
feoraT FHETE T JUNRTHT [a=@T R JhTge R IaQT g AT (8.9 3 THAH!
AT g BARS [Tk HeARTAT g If@aT | fI7 FRETaTs HATSR TR “AAATET
AT F, QTSN HABT B” FIAFHH T Hecd Ul THETT ASRET TTAT AR T
AT FATAT TRUHT &1 T (8.9 3.7 FHeH! [a=HT JeaeT A=A AT AT
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TEH BAC:

o IRWHT fe Ao of ¥ [STHSHAT TedATe TR bl AA(CATAH ATCHT SATABIRI
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