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Introduction 
 

The Chitwan-Annapurna Landscape (CHAL) falls partly within the Sacred Himalayan Landscape (SHL) 

that stretches from Bhutan in the east to Nepal’s Kali Gandaki River in the west. CHAL itself is bounded 

by the Gandaki river basin. It exhibits much scenic beauty, ranging from the rain shadow of the trans-

Himalayan area and the snowcapped mountains of Annapurna, Manaslu and Langtang in the north, 

descending southwards through diverse topography to the mid-hills, Churia range and the flat lowlands of 

the Terai. It contains seven major sub-river basins: Trishuli, Marsyandi, Seti, Kali Gandaki, Budi Gandaki, 

Rapti and Narayani. CHAL has high biodiversity value and rich natural and cultural heritage. It is an 

important transit route for migratory birds and is home to endangered species like snow leopard, red panda 

and Himalayan black bear. CHAL has a human population of over four million people, many of whom live 

in very isolated places with poor access to markets, and who are very dependent on forest resources and 

ecosystem services for their livelihoods and wellbeing. Tourism is a major economic activity in the region. 

In CHAL, the Hariyo Ban Program focuses on implementing an integrated river basin approach at different 

levels. The Program focuses mainly in the Seti, Marsyangdi and Daraundi sub-river basins, and Annapurna 

and Manaslu Conservation Areas (Figure 1).  

 

The Seti Sub river basin stretches from the south-western part of Annapurna CA and Gaighat, where the 

Seti River joins the Trishuli. The Seti forest corridor stretches between Chitwan NP in the south and 

Annapurna CA to the north, through Panchase protected forest and along the Madi river valley, to link these 

two globally significant biodiverse protected areas (Figure 1). The Seti corridor is the only forest corridor 

that helps maintain the north-south linkage in CHAL. The corridor passes through seven biodiversity 

important areas (Annapurna Conservation Area, Panchase Protected Forest, Raniban, Gaighat Area, Madi 

Valley, Barandabhar) as specified in the rapid assessment in the first phase of Hariyo Ban,  and the CHAL 

Strategy and Action Plan 2016-2025. The corridor also consists of a number of climate refugia for wildlife 

downstream during extreme climatic conditions. Important wildlife species that use corridor forests include 

mountain black bear, common leopard, six species of pheasants and migratory birds. 

 

 
Figure 1: Hariyo Ban Program II Working Areas 



Annapurna Conservation Area 
The Annapurna Conservation Area (ACA) covers an area of 7629 

km2 and accommodates the upper catchment areas of three river 

sub-basins – Kali, Seti and Marsyandi (Figure 2). Managed by 

NTNC, the ACA was the first participatory conservation model in 

Nepal. The region is exceptionally rich in biodiversity, ethnicity 

and culture. The area accommodates over 0.1 million residents 

from different culture and ethnicity. ACA is also a home to 1,226 

species of flowering plants, 102 mammals, 474 birds, 39 reptiles 

and 22 amphibians.  

 

Hariyo Ban Program has been working in ACA through National 

Trust for Nature Conservation (NTNC) since the start of the first 

phase. The working area in ACA primarily includes VDCs like 

Machhapuchhre, Lwangghale, Shardikhola, Chhoser, Chhonhup, 

Lomanthang, Charang, Surkhang, Ghami, Chhusang.  

 

 

Biodiversity threats and climate vulnerabilities in ACA 
Annapurna Conservation Area is 

slowly expanding in terms of 

urbanization with large number of 

road networks and amenities for 

tourist. Study reports suggest that the 

area is slowly facing the threats of 

large infrastructure, mainly unplanned 

roads across the landscape and dams in 

the southern flank. It is also found that 

poaching and trade have threatened the 

biodiversity including focal wildlife 

species and NTFPs. The Human 

Wildlife Conflict mainly caused by 

snow leopard and black bear has 

affected livelihoods of many 

marginalized communities and has 

emerged as one of conservation 

challenges to the long term survival of 

these endangered species. Alongside 

the drivers of deforestation like 

uncontrolled forest fire occurring 

during the dry season has a devastating 

impact on forest ecosystems in the 

upper temperate forests. Impacts of the 

climate change are also perceived in 

the form of drought, flooding and 

siltation. Likewise landslides during 

the monsoon threatens the communities and hydropower dams downstream. Unsustainable harvest of forest 

Figure 3: Threat and vulnerabilities of ACA in 2012 

Figure 2: Annapurna Conservation Area 



and freshwater resources is prominent across the region. These threats observed during 2012-2013 are 

sketched in the Figure 3.  

   

Assessment of biodiversity threats and climate vulnerabilities in 2017 
 

In 2017, the biodiversity threats and climate vulnerabilities was conducted in 2017. This assessment was 

focused to identify new drivers of threats on biodiversity and climate vulnerabilities and compare the result 

with the previous assessments. This assessment was more participatory and a tool developed by WWF - 

MIRADI software was employed. This exercise was conducted through a workshop where 26 individuals 

from representatives of Unit Conservation Offices, Conservation Area Management Committees (CAMC), 

ACA rangers, District Forest Officers (DFO) and Annapurna Conservation Area Project Staffs participated.  

 

Methodology 

WWF Standards of Project and Programme Management comprises of 5 major steps in programme/project 

cycle namely, Define, Design, Implement, Adapt and Share. The Define phase contains 5 steps/sub steps 

as,  

1. Step 1.1 is ‘Team Composition and Operation’  

2. Step 1.2 is ‘Project Scope and Vision’  

3. Step 1.3 is ‘Biodiversity Targets’  

4. Step 1.4a is ‘Situation Analysis’ and Step 1.4b is ‘Threat Rating’  

 

Criteria for Threat Rating 

It is based on three criteria which are Scope, Severity and Irreversibility. 

 

1. Scope refers to the proportion of the overall area of a project site or target occurrence likely to be 

affected by a threat in a given time frame (e.g. next 10 years) by a given threat. It shows how extensive 

is the area affected by the threat, and if the threat affects the entire project area or only a small portion. 

 

2. Severity quantifies or categorizes the level of damage to the conservation target expected in a given 

time frame (e.g. next 10 years). It shows how severe is the impact of the threat on the project area or 

target species and if the threat destroys the target completely or cause only minimal damage.  

 

3. Irreversibility refers to the ability to reverse the effects of a given threat. It shows if the damage from 

the threat be undone and restore the target.  

 

Absolute Threat Rating 

This step-by-step method relies on rating threats on a four-point scale (e.g. very high, high, medium, and 

low) for each criterion and then summing the results. Each scale is operationally defined for the criterion. 

Lately, rating of each threat and the summing up across the targets is automated by software MIRADI, 

https://miradi.org/. MIRADI is a user-friendly program that allows nature conservation practitioners to 

design, manage, monitor, and learn from their projects to more effectively meet their conservation goals. 

The software helps teams to prioritize threats, develop objectives and actions, and select monitoring 

indicators to assess the effectiveness of their strategies among others.  

 

The threat rating is portrayed colored as shown as:  

 Very High  High  Medium  Low 

https://miradi.org/


Results of the assessment conducted in 2017 

The assessment began with a pre-test of the situation where participants were asked if they know about the 

threats and vulnerabilities. They were asked to list down major targets (species/ecosystems) that need to be 

conserved or are under threats and also major threats and vulnerabilities in the area. Their answers are 

summarized in the table 1 below: 

Table 1: Summarizing the targets and threats 

Targets (species/ecosystems) Threats and vulnerabilities  

Wildlife  Flood 

Forest Poaching 

Champ, arupate Unsustainable harvesting of NTFPs 

Bird species (kalij) Forest fire 

NTFPs and MAPs Drought 

Soil Landslides 

Water sources Unmanaged infrastructure and road networks 

Shrub/scrubland Earthquake 

Snow leopard Climate change impacts 

Musk deer Flood 

Wetlands (ponds, lakes, river) Glacial and snow melt and outburst flood and avalanche  

Cultural heritage   

Settlement area  

 

After the exercise various threats on the biodiversity were identified based upon their scope (coverage), 

severity and ability of reversing or nullifying the threats. The threats were therefore classed as Very High, 

High, Medium and Low. Likewise various targets for conservation of Annapurna Conservation Area as 

identified can be illustrated based upon the threats posed to them. On this basis, different targets can be 

classified under Very High, High, Medium and Low (Table 2). 

Table 2: Summary of threat ratings 

Summary ratings Major Threats Major Targets 

Very High   

High 
Human Wildlife Conflict, unsustainable 

harvesting of NTFPs, Pest and diseases 

Wildlife, local agriculture and 

livestock, snow leopard 

Medium 

Unmanaged infrastructure, drought, 

forest fire, landslide, poaching and 

illegal logging, pesticides, extraction of 

sand, stone and gravel 

Forest, wetland, scrub land, 

NTFPs/MAPS, fishes, water sources, 

settlement  

Low 

Snow avalanche, invasive plant species, 

encroachment, flood, electrocution, 

wind, siltation, pollution due to solid 

waste and overgrazing 

Pasture land, birds, musk deer and 

other prey species, soil, cultural 

heritage  

 

The impacts of different threats and vulnerabilities upon the targets are analyzed and presented in the 

sections below. 



Threats to Forest Area 

The result shows that several threats and climate induced disasters has affected the forest area in ACA that 

included destruction of forest area by unmanaged road networks and infrastructures, forest fire, avalanche 

and flood inundating over the forest area, invasion by alien plant species, encroachment for construction 

and settlement expansion, illegal logging of timber and over grazing. Likewise, extraction of stone from 

forest area, deposits of siltation on forest area due to flood also have increased the loss and degradation of 

forest especially in the regenerated forest area. The forest areas are also at High risk due to unsustainable 

and over extraction of Non Timber Forests Products and Medicinal and Aromatic Plants.  

Areas like Madi (ward no. 1, 2), Lwang of Machhapuchhre Gaon Palika (1), Annapurna Gaon Palika, Nsong 

Gaon Palika, Nishang Gaon Palika and Chame Gaon Palika of Manang are areas with frequent forest fires. 

Forest areas of Pisang of Manang district and Dhikurpokhari are mostly affected by encroachment due to 

settlement and construction of roads. Other forest areas are affected to some extent by avalanche, extraction 

of stone and over grazing. The overall threats on forests is found to be under Medium threat. 

Threats to Wetland, wetland species and water sources 

ACA comprises various types of wetlands like rivers, streams, ponds and lakes comprising 55 sq. km. These 

areas also suffer threats from shrinkage due to unmanaged infrastructure construction, erosion by avalanche 

and landslides, poaching of wetland floral and faunal species, mining of stone from rives and waste 

pollution. The threat posed by mining of stand and stone is high whereas threats due to unmanaged 

infrastructure and landslide is medium while the overall threats in wetlands have been categorized as 

Medium threat. The threats to fish species in this area is ranked as High due to pests and medium by 

electrocution.  

The water sources available in ACA are at Medium threats due to unmanaged infrastructure, drought, fore 

and erosion and deposition by avalanche. Unmanaged infrastructure alone has posed a High threat to water 

sources. 

Threats to Scrubland  

Annapurna area, mostly the areas of high altitude is characterized by sparse vegetation having scrubs (shrub 

and grasses). There is no long standing trees and therefore the people are dependent on the stems and roots 

of scrubs for firewood. This is found mainly on Lomanthang areas and some on Chhoser and Chhonup. The 

extraction of the roots for firewood has left the plant die, and scrubland are therefore deteriorating as their 

replenishment is very slow. Other threats on these scrubland are also due to drought, fire, flood and 

landslides. The threats due to unsustainable and over extraction has come up as High. Overall threats on 

scrubland is Medium. 

Threats to Wildlife-Faunal Diversity and Human Wildlife Conflict 

Annapurna Conservation Area provides habitat for high altitude wildlife species such as snow leopard, 

brown beer and grey wolf. More than 102 mammals and 474 species of birds are found in ACA. These wild 

animals are under threats due to habitat loss and poaching. Their habitat are also shrinking due to forest 

loss and degradation and encroachment duet to expansion of settlement areas. The threats is high from 

forest fire and use of pesticides. Poaching of different species like musk deer, ghoral, danphe, blue sheep 

and other prey species is also significant. Overall the threats on wildlife are ranked as High in ACA (table 

4).  

Table 3: Areas of high poaching incidence 

Poached animal Areas of high poaching 



Ghoral Ghreang, Nasang 6, 7, 8, Tilche (Gowa to Bhimtang valley), Tanche, Nasang 

6, 7, 8, Tilche (Gowa to Bhimtang valley), Tanche 

Danphe, munal Nasang 6, 7, 8, Tilche (Gowa to Bhimtang valley), Tanche, Chame-1, Timang, 

Chame-3 and upper part of basecamp, Pisang-Nisang-1, Dhikurpokhari and its 

upper part forest area, Nisang-4, Hunde upper part 

Thar Nasang 6, 7, 8, Tilche (Gowa to Bhimtang valley), Tanche 

Musk deer Pisang-Nisang-1, Dhikurpokhari and its upper part forest area, Nisang-4, 

Hunde upper part 

Blue Sheep  Nisang-4, Hunde upper part 

 

On the other hand, Human Wildlife Conflict due to snow leopard on loss and damage of livestock has been 

categorized as Very High. However, to minimize this conflict Hariyo Ban Program along with other 

programs through NTNC are distributing community coral for keeping their livestock safe. Poaching and 

killing of birds are also observed in some areas.  

Animals like macaque (monkey), snow leopard, himalayan beer, common leopard are causing conflict in 

ACA. The areas with high incidence of Human-Wildlife Conflict is given in Table 5. 

Table 4: Areas with high human wildlife conflict 

Problematic animal Human-Wildlife Conflict areas 

Monkey Madhi Gaonpalika (Ward No. 1-12), Macchapuchre Gaonpalika (Ward No 1-

9), Annapurna Gaon Plakika- 1, Myagdi of Annapurna Goanpalika (1) 

Himalayan Bear Madhi Gaonpalika (Ward No. 1 – 12) 

Snow Leopard Thasang Gaonpalika (Ward No 1 – 12), Mustang: Lomanthang (1-5), Dalome 

(1-5), Manang: Nur, Phu (Ward no 1-5), Nishang (Ward, 1-9), Nishang (Ward 

no 1-9) 

Common Leopard Macchapuchre Gaonpalika (Ward No. 1-9) and Kaski 

Wolf Mustang: Lomanthang (1-5), Bara Mukthi chetra (3-Chusang), Dalome (1-5) 

 

Threats and vulnerabilities to settlements  

Annapurna Conservation Area accommodates mainly ethnic nationalities. Gurung and Magar people live 

in the south and Thakali, Manange and Loba are dominant in the north. They have their own language and 

unique cultural traditions and costumes. To some extent, Brahmin, Chhetri and other occupational castes 

are also found in ACA. These people follow mainly Hinduism and Buddhism.  

ACA due to its famous trekking routes to Annapurna Base Camp, Machhapuchhre Base Camp and Round 

Annapurna Trail, the touristic amenities are growing. The area has well black topped roads, networks of 

trekking trails and hotels and restaurants. Slowly the in-migration to this area is increasing mainly for 

business motives. The settlement is increasing to certain areas having these amenities. With this pollution 

due to solid waste is also increasing. The occupation are changing from agriculture and livestock raising to 

hotels and tea shops. 

The expansions of road networks and constructions of infrastructures like buildings, roads, hydropower, 

etc. has also affected the cultural artifacts. They remain covered with mud and solid waste are seen in most 

of the areas. The settlement areas are also affected by various climate induced disasters and vulnerabilities 

like drought, wind and conflict with wild animals especially snow leopard on high altitude and monkey on 

hilly areas. Likewise landslides, floods and avalanche (glacial lake outburst flood) are also threatening the 

human settlements. The overall threats over settlement in this areas has been ranked as Medium. 



These threats also have posed a high risk to local agriculture and livestock. The threats due to drought, pests 

and diseases are widespread in the ACA and their severity is also high.  

Climate induced disaster and vulnerabilities  

ACA provides diverse altitudinal range with varying climatic features. The gradual shift in the vegetation 

can be observed as one move to higher altitude. Different climate induced disasters are more prominent in 

these areas. Lately in 2012, there was a huge devastation on the downstream due to floods that came all the 

way in the Seti river with a death toll of hundreds people flooding through its shore. Floods, landslides, 

glacial lake outburst floods are observed frequently in these areas. Some impacts and areas of devastation 

as identified through the assessment is given in Table 6.  

Table 5: Areas with observed climate change induced disasters 

Climate induced disasters Ward 

Snow-avalanche and glacial 

lake outburst flood  

Manang, Mustang, Lwang, Siklesh, Machhapuchre (ward no. 1, 2, 8, 9),  

Annapurna Gaonpalika (ward no. 6-9), Kobang 

Forest fire 

Madi (ward no. 1-2), Lwang-Machhapuchhre Gaonpalika -1, Annapurna 

Gaonpalika, Manang-Nasong Gaonpalika, Nishyang Gaonpalika, Chame 

Gaonpalika 

Landslide Annapurna, Nilgiri Base, Myagde-Thasang Jhipra Deurali, Nar, Phu  

Drought Marshyangdi Gaonpalika -1,2; Chame Gaonpalika -2, Kolsothar-3,4 

Flood 

Madi; Nishang-4, Bhraka; Marshyangdi Gaonpalika -2-Khudi Khola; 

Machhapuchre 1, 2, 5, 8, 9, Manang (Nechang Gaunpalika: 1, 5), 

Mustang: Lomanthang: 1, 2, Damodar Kunda: 4, 5 

 



The biodiversity threats and climate vulnerabilities can be shown Table 7. 

Table 6: Threat rating 

Threats \ Targets Forest Wetland Pasture 

Land 

Scrub 

land 

Wildlife NTFPs/Medicinal 

Plants 

Local 

Agriculture/Livestock 

Snow 

Leopard 

Fishes Birds Musk deer/Prey 

Species 

Water 

source 

Soil Cultural 

Heritage 

Settlement Summary 

Threat Rating 

Unmanaged 

infrastructure 

Medium Medium          High  Low  Medium 

Drought    Low   High     Low   Medium Medium 

Forest Fire Low  Low Low High Medium      Low   Low Medium 

Avalanche Low Low          Low   Medium Low 

Invasive Species Medium    Low  Low         Low 

Human Wildlife Conflict       High Very High        High 

Encroachment Low               Low 

Unsustainable 

Harvesting (NTFP) 

   High  High          High 

Flood Low   Low Low        Low  Medium Low 

Landslide  Medium  Medium         Low  Low Medium 

Poaching and Illegal 

Logging 

Medium Low   Medium   Medium   Medium     Medium 

Pesticide     High     Low      Medium 

Electrocution         Medium       Low 

Siltation Medium              Low Low 

Wind               Low Low 

Mining of sand and 

stone 

Low High              Medium 

Pollution/Solid Waste  Low             Low Low 

Over Grazing Low               Low 

Pest and diseases Low      High  High       High 

Summary Target 

Ratings: 

Medium Medium Low Medium High Medium High High Medium Low Low Medium Low Low Medium High 

The above table shows that the Overall biodiversity threats and climate vulnerabilities in the Annapurna Conservation Area is High. 



The spatial distribution of these threats can be shown in the figure below:  

 
Figure 4: Map showing biodiversity threats and climate vulnerabilities in Annapurna Conservation Area (2017) 

  



Note  

 

 The MIRADI software is entirely based on assessing the threats on biodiversity. During the 

consultation, it was realized that various criteria like scope, severity and irreversibility of threats are 

applied to forest and biodiversity only, while it lacked the threats on human dimensions. Aspects of 

vulnerability though has been touched a little by the assessment but a detail climate induced 

vulnerability assessment are felt important to carry out along with this assessment. To cover the gap 

of vulnerability assessment over human (community), another Social Analysis exercise is required. 

 

 The assessment is purely done with the participatory approaches. Based upon the experience and 

know-how of their areas, representation were made diverse so that all the aspects and areas are 

represented. With rigorous exercise on classifying the threats based upon scope, severity and 

irreversibility the threats were rated. 

 

 The output of this assessment will vary with time as the threats vary with intervention and impacts of 

climate change.   

 

 This assessment can provide a strong basis in planning interventions in different areas. However, in-

depth knowledge about the field and intervention of other agencies (GoN, community) are equally 

important to avoid duplication of programs and to yield a synergistic effect. 
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