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fes ferqan Snow leopard, Uncia uncia
ZICRCREN Clouded leopard, Neofelis nebulosa
=_ ATy Leopard cat, Felis bengalensis
K| Tibetan wolf, Cuon lupus
g Red panda, Ailurus fulgens
FHE AT Musk deer, Moschus chrysogaster
CEVARI Tibetan antelope, Pantholops hodgsonii
EERECICES Assamese monkey, Macaca assamensis
GIRE! Great Tibetan sheep, Ovis amon
IEEE Chinese pangolin, Manis crassicaudata
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Sith Himalayan Monal, Lophophorus impejanus
" AT Satyr Tragopan, Tragopan satyra
(M) T FIeI~
fercar Common leopard, Panthera pardus
Tqar Barking deer, Panthera pardus
EES] Wild boar, Panthera pardus
ERICIICAEIIIC Himalayan black bear, Panthera pardus
EREINCCT Wild dog, Panthera pardus
EAEINENET Jungle cat, Panthera pardus
MR Rhesus monkey, Panthera pardus
ERICECICES Common langur, Panthera pardus
LI} Jackal, Panthera pardus
ATIHAT Mongoose, Panthera pardus
@A Pika, Panthera pardus
BATIHAT Common leopard, Panthera pardus
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Indian porcupine, Panthera pardus
White-throated martin, Panthera pardus
Large Indian Civet, Panthera pardus
Red fox, Vulpes Montana

House Rat, Rattus rattus

Goral, Naemorhedus goral

Himalayan Tahr, Hemitragus jemlahicus
Rat snake, Panthera pardus

Mountain pit viper, Panthera pardus
Snow Partridge, Lerwa lerwa

Black Partridge, Francolinus francolinus
Hill Partridge, Arborophila torqueola
Blood Pheasant, Ithaginis cruentus

Red Junglefowl, Gallus gallus

Kalij Pheasant, Lophura leucomelanos
Fulvous-breasted Woodpecker, Dendrocopos macei
Bay Woodpecker, Blythipicus pyrrhotis
Speckled Piculet, Picumnus innominatus
Great Barbet, Megalaima virens
Blue-throated Barbet, Megalaima asiatica
Common Hoopoe, Upupa epops

Indian Roller, Coracias benghalensis
Common Kingfisher, Alcedo atthis

Pied Cuckoo, Clamator jacobinus

Asian Koel, Eudynamys scolopacea
Jungle Owlet, Glaucidium radiatum
Snow Pigeon, Columba leuconota

Black Kite, Milvus migrans

Common Kestrel, Falco tinnunculus
Blue Whistling Thrush, Myophonus caeruleus
Lammergeier, Gypaetus barbatus
Golden Eagle, Aquila chrysaetos

Great Cormorant, Phalacrocorax carbo
Winter Wren, Troglodytes troglodytes
Great Tit, Parus major
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1. Introduction

Human-wildlife conflict (HWC) presents a significant challenge for biodiversity conservation
and sustainable development, particularly in protected areas adjacent to human settlements.
As human populations expand and encroach upon wildlife habitats, negative interactions
between people and wildlife have become more frequent and severe globally (Nyhus, 2016).
These conflicts often manifest as crop and livestock depredation, property damage, and
human injury or death, leading to retaliatory killings of wildlife and undermining both
conservation efforts and local livelihoods (Adhikari et al., 2018).

Makalu Barun National Park (MBNP), established in 1991 in Nepal's eastern Himalayas,
represents a critical protected area facing increasing HWC challenges. Spanning 1,500 km?
with an additional 830 km? buffer zone, MBNP showcases remarkable biodiversity across an
extreme elevation gradient from 435 m to 8,463 m above sea level (Bhuju et al., 2007). This
unique topography supports diverse ecosystems ranging from tropical forests to alpine
meadows, harboring numerous endangered species including the snow leopard (Panthera
uncia) and red panda (Ailurus fulgens) (Chaudhary et al., 2015).

However, the park’s rich biodiversity exists in close proximity to human settlements, creating
conditions ripe for conflict. The buffer zone of MBNP encompasses approximately 36,395
people across 4 rural municipalities (MBNP, 2080). These communities, predominantly
comprising ethnic groups such as Rai, Sherpa, and Bhote, rely on agriculture, livestock
rearing, and forest resources for their livelihoods (Thapa, 2020). This socio-economic
vulnerability often exacerbates the impacts of HWC incidents.

In MBNP, conflicts primarily manifest as crop raiding, livestock depredation, and occasional
human casualties. Species frequently implicated in these conflicts include the Himalayan
black bear (Ursus thibetanus) and common leopard (Panthera pardus) (Adhikari et al., 2018).
The frequency and severity of such incidents threaten both wildlife populations and the
economic security of local communities.

Nepal has progressively developed policies to address HWC, recognizing its dual impact on
conservation and livelihoods. The National Parks and Wildlife Conservation Act of 1973 laid
the foundation for wildlife protection and management (GoN, 1973). More recently, the
Wildlife Damage Relief Guideline, 2080, enacted under provision 33(a) of the
aforementioned act, marks a significant advancement in HWC mitigation. Effective from
Shrawan 1, 2080 (July 17, 2023), this guideline outlines a comprehensive compensation
scheme (relief) for human casualties resulting from wildlife encounters (DNPWC, 2023). The
guideline stipulates varying levels of relief:

- Up to 20,000 Nepali Rupees for minor injuries

- Up to 200,000 Nepali Rupees for severe injuries, with provisions for full coverage in
emergency cases

- 500,000 Nepali Rupees for permanent disabilities

- 1,000,000 Nepali Rupees for human fatalities

These provisions underscore Nepal's commitment to balancing conservation goals with

community welfare. However, the effectiveness of such policies in mitigating HWC and
promoting coexistence remains to be evaluated.
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This study aims to assess the trends in human-wildlife conflicts within MBNP and its buffer
zone over a three-year period (2078-2080 BS). Specifically, the research objectives are:

1. To analyze patterns and trends of HWC incidents, including spatial and temporal
distribution

2. To identify the primary wildlife species involved in conflicts and assess their impact on
local communities

3. To evaluate the effectiveness of current relief fund policies in addressing HWC

4. To propose evidence-based recommendations for mitigating HWC while promoting
coexistence between local communities and wildlife

By providing a comprehensive analysis of recent HWC trends and evaluating current
mitigation strategies, this research aims to inform adaptive management approaches that
balance the needs of wildlife conservation with those of local communities in the MBNP
region.
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2. Methodology

2.1 Study Area

This study was conducted in Makalu Barun National Park (MBNP) and its associated buffer
zone, located in the eastern Himalayan region of Nepal. Established in 1991, MBNP is
Nepal's 8th national park, covering an area of 1,500 km2. The park is bounded by the Nepal-
China border (adjacent to Qomolangma National Park) to the north, the Arun River to the
east and south, and Sagarmatha National Park to the west.

MBNP spans parts of Sankhuwasabha and Solukhumbu districts, with Sankhuwasabha
accounting for 72.53% of the park's core area and Solukhumbu covering the remaining
24.47%. The park's geographical coordinates range from 27°25'48" N to 27°33'00" N latitude
and 85°46'12" E to 87°21'36" E longitude.

One of the most distinctive features of MBNP is its extreme altitudinal variation, ranging
from 435 m to 8,463 m above sea level. This vast elevational gradient supports a diverse
array of ecosystems, from tropical forests in the lower regions to snow-capped peaks at
higher altitudes.

In 1999, an additional 830 km2 area surrounding the park was designated as a buffer zone,
previously managed as a conservation area. The buffer zone encompasses parts of Bhot
Khola and Makalu rural municipalities, the entirety of Silichong rural municipality in
Sankhuwasabha district, and portions of Mahakulung rural municipality in Solukhumbu
district. Similar to the core area, the buffer zone is predominantly located in Sankhuwasabha
district (83.52%), with Solukhumbu district covering the remaining 16.48%.

This unigue protected area complex showcases the rich biodiversity of Nepal's eastern
Himalayan region, harboring a wide variety of flora and fauna, and is also home to diverse
cultural heritage of local communities. The park and its buffer zone serve as an important site
for conservation, research, and sustainable community development in the region. This study
area is shown in Figure 1.

%



8640°E L STQ0'E

S7190°E 720°E L

Protected Areas of Nepal Ny '\.

Makalu Barun National Park (MBNP)

Sagarmatha
National Park

/ ' 1
Solukhumbu R ra'l‘Mum:palny )

2 \

A gnﬁu Gadhi

e

:. .f\ Sankhuwasabha ———

Lo and Buffer Zone
e e Location and Landcover ’x
fo | = CHINA = 9

Landcover Class

|:| Barren Land

Bush
,6’ clif
% Cultivation

\ Forest

B Glacier

Grass

Argu’ H’ﬁdquners

Pond or Lake

LEGEND sand

27°sbon

27°abomN

B Park HQ
® Qther posts
Main Trails

—— Ward Boundary
~——— Rural Municipality

& Boundary
S District Boundary
8t b5 Lt \ === National Boundary
) Kilometers \
Scale \ Khandbari E Park Boundary
4 ) BZBoundary

Designed by: BN Dhakal 27°3bon

Source : Topographic Map, Dept. of Survey (1994/98), MBNP/DNPWC and MoFALD, GoN /
T T T

C/ DNPWC, 2074
T T T

Figure 1: map of study area

2.2 Data Collection

Data on human-wildlife conflict incidents were collected from official park records for a
three-year period spanning fiscal years 2078/79 to 2080/81 (corresponding approximately to
mid-2021 through mid-2024). The following data were compiled:

1. Human casualties and injuries

2. Livestock depredation incidents

3. Crop damage incidents (available only for fiscal year 2080/81)

For each incident, information was recorded on:

- Date and location (district, municipality, ward, buffer zone user committee area)

- Type of conflict (human casualty, livestock loss, crop damage)

- Species of wildlife involved

- Extent of damage (e.g. number of livestock lost, amount of crops damaged)

2.3 Data Analysis

Descriptive statistics were used to analyze patterns and trends in human-wildlife conflict:

1. Temporal analysis: Incidents were aggregated by fiscal year and month to identify seasonal
patterns.

2. Spatial analysis: Incidents were mapped by district, municipality, and buffer zone user
committee to identify conflict hotspots.

3. Species analysis: Data were analyzed to determine the wildlife species most frequently
involved in conflicts.

4. Impact analysis:
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- Human casualties were categorized by severity (death, serious injury, minor injury)

- Livestock losses were quantified by species and economic value

- Crop damage was analyzed by type of crop and estimated economic loss
5. Comparative analysis: Where possible, trends were compared across the three fiscal years
to identify any changes in conflict patterns over time.
2.4 Stakeholder Consultations
To supplement the quantitative data, informal consultations were conducted with park staffs
serving in park from a long period of time and local community members to gather
qualitative insights on human-wildlife conflict issues and mitigation strategies.
2.5 Literature Review
A review of relevant literature, including the MBNP management plan and annual reports,
was conducted to provide context on park management strategies, conservation challenges,
and previous human-wildlife conflict studies in the region.
This methodology allowed for a comprehensive analysis of recent human-wildlife conflict
trends in MBNP, providing both quantitative data on conflict patterns and qualitative insights
to inform management recommendations.
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3. Literature review :

3.1 Human-Wildlife Conflict: Global Perspectives and Challenges

Human-wildlife conflict (HWC) is a complex issue that arises when wildlife poses threats to
human interests, leading to negative interactions. Globally, HWC has become more frequent
and severe due to factors like population growth, agricultural expansion, and habitat loss,
which force wildlife and humans into closer proximity (IUCN, 2022). The conflict manifests
in various forms, including crop damage, livestock predation, and even human injury or
fatalities (IUCN, 2022). For instance, in MBNP, species such as the Assamese macaque
(Macaca assamensis) and the Himalayan black bear (Ursus thibetanus) are frequently
involved in crop raiding, leading to substantial economic losses for local farmers. A study
conducted by Ghimirey et al. (2018) reported that the average economic loss from crop
damage due to macaques was approximately USD 602 per household annually, exacerbating
tensions between wildlife and human communities. Additionally, large herbivores like
elephants and wild boars can cause significant destruction to crops, leading to retaliatory
killings that further threaten these species.

Effective management of HWC requires understanding the unique ecological, social, and
economic contexts of each situation, as solutions that work in one area may not be applicable
in another (IUCN, 2019).

3.2 Conservation Strategies in Nepal's Protected Areas: A Historical Overview

Nepal's conservation strategies have evolved significantly since the establishment of its first
national park in 1973. The government has implemented various policies aimed at balancing
conservation efforts with community needs. Historically, conservation in Nepal has focused
on protecting biodiversity while involving local communities in management processes
(DNPWC, 2020). The establishment of buffer zones around protected areas, such as Makalu
Barun National Park, has been a crucial strategy to mitigate HWC by providing local
communities with resources and incentives to support conservation efforts (Chaudhary,
2009).

3.3 Ecological and Socio-economic Impacts of Human-Wildlife Conflicts in the
Himalayan Region

In the Himalayan region, HWC has significant ecological and socio-economic implications.
Ecologically, conflicts can lead to the decline of certain wildlife populations due to retaliatory
killings and habitat destruction (Konig et al., 2020). Socio-economically, communities
affected by HWC often face financial losses from crop damage and livestock predation,
which can exacerbate poverty and undermine local livelihoods (IUCN, 2022). The interplay
between ecological health and community well-being underscores the need for integrated
approaches that address both conservation and socio-economic challenges.

3.4 Policy Frameworks for Wildlife Conflict Mitigation in Nepal

Nepal has developed several policy frameworks aimed at mitigating HWC. The National
Parks and Wildlife Conservation Act provides guidelines for managing protected areas and
addressing conflicts (DNPWC, 2020). Additionally, Community-based conservation
programs empower local communities to engage in wildlife management and conflict
mitigation strategies, emphasizing stakeholder collaboration to develop effective solutions
that benefit both wildlife and human populations (IUCN, 2022). Moreover, the Guidelines for
Relief Distribution 2080 aims to address damages caused by wildlife further supporting
conflict mitigation efforts.
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3.5 The Role of Buffer Zones in Balancing Conservation and Community Needs

Buffer zones serve a critical function in mitigating HWC by creating transitional areas
between protected regions and human settlements. In Makalu Barun National Park, the buffer
zone has been instrumental in providing local communities with access to resources while
reducing pressure on the park's core area (Chaudhary, 2009). By involving communities in
conservation efforts and providing economic incentives, buffer zones can help foster
coexistence between humans and wildlife, thereby reducing the incidence of conflict (IUCN,
2022).

Thus, addressing human-wildlife conflict in regions like Makalu Barun National Park
requires a multifaceted approach that incorporates ecological understanding, community
engagement, and effective policy frameworks. By fostering respect for wildlife and
promoting sustainable practices, it is possible to mitigate conflict and enhance conservation
outcomes. In addition, Effective management of HWC necessitates a nuanced understanding
of the unique ecological, social, and economic contexts of each situation. Solutions that are
effective in one area may not be applicable in another, underscoring the need for tailored
approaches to conflict mitigation (IUCN, 2019). For example, while some regions may
benefit from physical barriers or deterrents, others may require community engagement and
education to foster coexistence. Thus, the integration of local communities into conservation
strategies, coupled with supportive policy measures, is essential for achieving a harmonious
balance between human needs and wildlife preservation.
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4. Results and Discussions:

4.1 Temporal Trends in Human-Wildlife Conflicts (2078-2080 BS)

A total of 158 cases in the fiscal year 2080/81, 47 cases in the fiscal year 2079/80, and 44
cases in the fiscal year 2078/79 were seen recorded in the study area of Makalu barun
national park. This is as shown in the figure 2.
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Figure 2: temporal trends in HWC

Temporal observations taking only the human casualties of three fiscal year, 2080/81 was
seen with an increment in reported incidents nine compared to previous years. 2079/80 and
2078/79 had 5 and 2 reported incidents respectively, indicating a need for continued
monitoring and adaptive management. In addition, since the year 2080, government policy to
incorporate the loss of agricultural crops by monkey has made available the data of relief
given to farmers whose crop has been depreciated by wildlife. So, only 2080/81 fiscal year
have one more variables of the crop depredation data whereas other two fiscal years do not
have such data.

Looking at the crop damage assessment for 2080/81 F.Y. we can find the information as
shown in table 1 below

Table 1: temporal data on crop damage

Rank | Month Number of Incidents | Total crop loss (kg)
1 Ashoj 67 30, 237

2 Shrawan 22 6,057

3 Bhadra 19 5,134

4 Kartik 1 360

5 Poush 1 600

- Conflicts are seen to be highly concentrated in the late summer and early autumn months
(Shrawan, Bhadra, and Ashoj), which coincide with the maize harvesting season.

- There's a seen a sharp peak in Ashoj, suggesting this might be the prime harvest time
when crops are most vulnerable.
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4.2 Spatial Distribution of Conflict Incidents across Districts, rural municipalities and

Buffer Zones users committee
4.2.1 Spatial Distribution of Conflict Incidents across districts of MBNP.
Here is the table that shows the incidents of three different fiscal year in percentage. The

table shows that, in the two fiscal year, 2079/80 and 2080/81, Sankhuwasabha was seen to be
recorded with more number of incidents compared to Solukhumbu. While in 2078/79,
Solukhumbhu was seen to be recorded with more number of incidents. This is shown in the
figure3.
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incident of F.Y. incident of F.Y. incident of F.Y.
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Figure 3: incidents of different fiscal year across districts
The compilation of the above data shows the following result in tabular form as shown in

table 2. In addition to the figure 3, the tabular form of table 2 depicts the frequency of the

incidents.
Table 2: compiled data of three fiscal year

district of incident of three fiscal year

district percent (%) Frequency
Sankhuwasabha 81 201
Solukhumbu 19 48

Total 100 249

This shows, of the total 249 incidents 81 percentages of the incident has taken place in
Sakhuwasabha district and 19 percentages of the incidents has taken place in Solukhumbu
districts. This can be presented in pie chart as in figure 4.
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district of incident of three fiscal year

B sankhuwasabha

B solukhumbu

Figure 4: incidents recorded district wise

4.2.2 Spatial Distribution of Conflict Incidents across rural municipalities
Table 3: municipalities with indicants of the fiscal year 2080/81, FY 2079/80 and FY, 2078/79

Municipaliti | FY 2080/81 FY 2079/80 FY 2078/79
es Percent Frequency | Percent | Frequency | Percent | Frequency
9 6
bhotkhola 41% 65 19% 14%
28
mahakulung | 37% 59 43% 20 63%
6 4
makalu 18% 28 13% 9%
10 6
silichong 4% 6 21% 14%
2 -
chichila - - 4% -
44
Total 100% 158 100% 47 100%

This is the tabular expression showing percentage and frequency of incidents in various
municipalities of of Sakhuwasabha districts and Solukhumbhu districts of Makalu barun
national park. In table 3, looking at the FY 2079/80, incident was seen recorded in Chichila
rural municipality. This is because there was a provision of recording all the conflicts of two
districts in the specific national park and the relief was provided by the federal office i.e. by
the Department of national park and wildlife conservation. This is the reason the incident
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though recorded in Chichila rural municipality under the jurisdiction of divison forest office
is recorded in this MNBP.

rural municipalities where incident occurred in three F.Y.

chichila -h 1%

silichong __ 9%

bhotkhola __32%
makalu __ 15%

marakuions . N

0% 10% 20% 30% 40% 50%

municipalities

incidents

Figure 5: incidents in different municipalities in three fiscal year

Figure 5 depicts the percentage of incidents happened in different rural municipalities of
MBNP of three fiscal year. Mahakulung rural municipality is seen to have recorded with

more incidents when taken into account the incidents of three fiscal year.
4.2.3 Spatial Distribution of interaction Incidents across Buffer Zones users committee
Analysis of human-wildlife interaction incidents across different Buffer Zone User

Committees (BZUCs) in Makalu Barun National Park from fiscal year 2078/79 to 2080/81
provides insights into the spatial distribution of these events.

human casualties

6.25%

6.25%
H BUng
B Cheskam
B Arunbarun
B Chepuwa
B Tamku
M Pathivara
W Seduwa
 Bala

Figure 6: human casualties by BZUC
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The chart above indicates that Bung BZUC experienced a higher number of human-wildlife
interaction incidents (25% of total incidents) compared to other BZUCs. This suggests that
Bung BZUC may benefit from focused wildlife management and community engagement
strategies

The spatial distribution of human-wildlife interactions in Makalu Barun National Park offers
valuable insights for enhancing coexistence between local communities and wildlife.
4.3 Nature of Interactions:
The majority of reported incidents (87.5%) resulted in injuries requiring medical attention.
12.5 percentage of incidents ( all in Bung BZUC) resulted in fatalities, highlighting the
importance of targeted safety measures in this area

Casualty Information

Casualty Types Gender Distribution
Deaths: 2 Serious Injuries: 14 Male: 12 Female: 4

Figure 7: diagrammatic information of casualty

1. Relation of gender and casualty:
The total casualties by gender was found as; Male - 12, Female - 4
- Breakdown of casualties:
* Deaths: Male - 2 (100%), Female - 0 (0%)
* Serious injuries: Male - 10 (71.4%), Female - 4 (28.6%)
The notable pattern from this is males account for a higher proportion of both deaths and
serious injuries.
2. Municipality and BZUC with the most incidents:
Municipality with the highest number of casualties was found to be Mahakulung with six
incidents recorded. BZUC with the highest number of casualties recorded was found to be
Bung with 4 incidents
- Distribution:
* Municipalities: Mahakulung (6), Bhotkhola (4), Makalu (3), Silichong (3)
* BZUCs: Bung (4), Cheskam (2), Arunbarun (2), others have 1 each
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Municipality and Ward Distribution

Mahakulung 6 Bhotkhola 4 Makalu 3 Silichong 3
Ward 2: 4 Ward 3: 2 Ward 4: 3 Ward 2: 1 Ward 3: 2 Ward 2: I Ward 2: 1 Ward 3: 1

2

Figure 8: Diagrammatic representation of human casualties in municipalities and ward

The higher number of incidents in Bung BZUC presents an opportunity for focused
conservation and community engagement efforts. This aligns with successful area-specific
management strategies implemented in other protected areas (Nyhus, 2016). Factors such as
unique ecological characteristics or local land-use practices may contribute to this pattern,
offering avenues for tailored interventions (Karki et al., 2019).
3. Most prone ward of each municipality:
a. Mahakulung:
- Most prone ward: Ward 2 (3 incidents)
- Percentage: 66.7% of Mahakulung incidents occurred in Ward 2
b. Makalu:
- Most prone ward: Ward 3 (2 incidents)
- Percentage: 66.7% of Makalu incidents occurred in Ward 3
c. Silichong:
- Wards 2 and 3 each had 1 incident (50% each)
d. Bhotkhola:
- Most prone ward: Ward 4 (3 incidents)
- Percentage: 75% of Bhotkhola incidents occurred in Ward 4
This analysis provides a comprehensive overview of the human casualties in Makalu Barun
National Park, highlighting the most affected areas and demographic patterns. It's important
to note that this is a relatively small dataset, so, this has not been subjected to any of the
statistical test. Thus, this is the simple representation of the status of the potential trends or
findings of the Makalu barun national park.

Summary

Total Casualties: 16

— N T

Nost Affected Municipality: Mahakulung Most Affected Ward: Ward 2 Mahakulung Predominant Casualty Type: Serious Injury Gender Majority: Male

Figure 9: summary of incidence

The observed variation in incident reports over the three-year period underscores the
importance of ongoing monitoring and adaptive management. This approach has proven
effective in other Himalayan protected areas (Bhattarai et al., 2017) and can help in: a)
Refining wildlife corridors and habitat management strategies, b) Enhancing community-
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based conservation initiatives, ¢) Addressing potential impacts of environmental changes on
species distribution and human-wildlife interactions (Lamichhane et al., 2018)

Community Safety and Conservation Synergy: The nature of reported incidents emphasizes
the opportunity to strengthen the synergy between community safety and conservation goals.
This can be achieved through: a) Enhanced education and awareness programs in local
communities (Thapa, 2010), b) Improved early warning systems and emergency response
protocols, c) Collaborative efforts to maintain natural habitats and prey bases (Sharma et al.,
2020). Some of the management Implications can be: a) Targeted initiatives: Prioritize
resources and conservation efforts in areas with higher interaction rates, particularly Bung
BZUC. b)Community engagement: Enhance participatory conservation programs to foster
positive attitudes towards wildlife. ¢) Habitat management: Implement strategies to maintain
ecological balance and reduce potential for negative interactions and d) Technology
integration: Explore innovative, non-invasive methods for wildlife monitoring and
community alert systems (Hoare, 2015).

4.3 Human Casualties and Injuries: Patterns and Circumstances:

Table 4 presents data on human casualties over three fiscal years, categorized by severity of
harm.

Table 4: human casualties cases of three fiscal year

human casulties
human loss general injury seriously injured
2078 0 0
2079 0 0
2080 2 0 7

Figure 10 visualizes this data in a line graph format, illustrating the trend of casualties over
the three-year period. The data indicates an upward trajectory in the number of serious
injuries, with the highest incidence recorded in fiscal year 2080/81, followed by 2079/80, and
the lowest in 2078/79.

16 -

14 -
12 4

10 -
2080

2079
— 2078

human loss general injury seriously injured

Figure 10: human casualties of three fiscal year
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Through consultations with field staff, local community members, and examination of
documented records, additional insights were gained regarding the nature of injuries
sustained during conflict incidents. The findings suggest that the facial region, particularly
the neck and cheek areas, was frequently affected. Some incidents also resulted in injuries to
the abdominal region and the upper leg area.

It is important to note that discussing such sensitive information requires careful
consideration of the potential impact on affected individuals and communities. The data
presented here aims to provide an objective overview of the situation without minimizing the
significance of each incident.

The predominance of facial and neck injuries aligns with findings from other conflict-related
injury studies. For instance, Breeze et al. (2017) reported a high incidence of maxillofacial
trauma in their analysis of combat injuries. This pattern of injury may have implications for
both immediate medical response and long-term rehabilitation strategies.

The provision of financial aid to affected individuals and their families represents an
important aspect of post-incident support. However, comprehensive support systems often
require a multifaceted approach. Kohli et al. (2021) emphasize the importance of integrating
psychosocial support alongside financial assistance in post-conflict recovery programs.

These findings underscore the need for continued efforts in conflict prevention, protection of
civilian populations, and enhancement of medical response capabilities in affected areas.
Future research could focus on evaluating the effectiveness of current preventive measures
and exploring innovative approaches to mitigate the risk of civilian harm in conflict
situations.

4.4 Livestock Depredation: Species-wise Analysis and Economic Impact

1. Livestock loss year wise:
Table 5: livestock loss

Fiscal Year Livestock Lost

2080/81 200
2079/80 140
2078/79 141
Total 481

Reason for variation: The significant increase in livestock loss in 2080/81 (200 compared to
around 140 in previous years) could be due to several factors:
- Possible increase in wildlife population
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- Changes in habitat or prey availability

- Potential decrease in preventive measures or changes in herding practices
- Climatic factors affecting wildlife behavior or livestock vulnerability

2. Months with the most conflicts (ranked):

Table 6: month with most conflicts

Rank Month Approximate Gregorian Dates
1 Jestha Mid-May to Mid-June

2 Shrawan Mid-July to Mid-August

3 Ashoj Mid-September to Mid-October
4 kartik Mid-October to Mid-November
5 Bhadra Mid-August to Mid-September
6. Magh Mid-January to Mid-February

Reasons for high conflict months:

- Summer months (Jestha, Shrawan): Livestock often taken to higher pastures, increasing
wildlife encounters.

- Autumn months (Ashoj, Kartik): Coincide with increased wildlife activity due to pre-winter
feeding or mating behaviors.

- The frequency of conflicts in these months could also be related to agricultural cycles and
changing patterns of human-wildlife interaction.

3. Most conflict-causing wildlife:
Table 7: conflict causing wildlife

Wildlife Species Frequency of Incidents
Common Leopard Very High (>90%)
Himalayan Black Bear Low (<10%)

The leopard's dominance in conflicts could be due to its adaptability, wide range, and ability
to prey on various livestock species.

4. Most frequently attacked livestock species:
Table 8: frequently attacked livestock

Livestock species Frequency of attacks Notes

Goats Very High Often attacked in large
numbers (up to 17)

Sheep High Frequently attacked in groups

Yak Moderate Indicates conflicts at higher
altitudes
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Cow/ox Low Less frequently targeted

Buffalo Very Low Rare incidents

Pig/horse Very Low Isolated

Goats and sheep may be more vulnerable due to their size, herding behavior, and possibly
being grazed in areas more accessible to predators.

5. Other important insights:

a. Seasonal patterns: Conflicts peak in summer and early autumn, with fewer incidents in
winter months.

b. Attack size variation: The number of livestock lost in a single incident varies greatly, from

1 to 17, suggesting different attack strategies or opportunities for predators
Table 9: attack size and frequency

Attack size (Livestock Loss) Frequency
1-5 High

6-10 Moderate
11-15 Low

16+ Very low

Yak conflicts: While less common, yak attacks are notable as they represent conflicts at
higher altitudes.
Multiple species attacks: Some incidents involve attacks on multiple species in a single event
(e.g., goats and sheep together).
c. Economic impact: With 481 livestock lost over three years, the economic impact on local
communities is likely significant.
d. Consistency in predator: The common leopard's persistent presence across years indicates a
need for targeted conservation and livestock protection strategies.

This analysis provides a comprehensive overview of the human-wildlife conflict situation
in Makalu Barun National Park, focusing on livestock predation. It highlights key trends and
areas of concern, which can inform management strategies and conservation efforts.

4.5 Crop Damage Assessment (for F.Y. 2080/81 ): Extent and Economic Implications
1. Most affected municipalities (ranked by amount and frequency):

Table 10: crop damage ranking in rural municipality
Rank Municipality Total Crop Loss (kg) | Number of Incidents
1 Bhotkhola 19, 474 43
2 Mahkulung 16, 985 46
3 Makalu 5,929 21

RO




total crop loss (kg)

25000 -

19474
15000 -~
10000 - [ total crop loss (kg)

5929

5000 -

0 T T 1

bhotkhola mahakulung makalu

Figure 11: crop damage by rural municipality
Figure 11 shows the amount of crop loss in kg in three different rural municipality in the

fiscal year, 2080/81 with the total amount of 42,388 kg. However, when the number of
incident is taken in to account, more number of incident was found recorded in Mahakulung.

2. Most conflict-causing wildlife in crop damage:
Table 11: most conflict causing wildlife in crop

Rank Wildlife Species Number of Total Crop
Incidents Loss (kg)

1 Himalayan Black Bear 103 40,779

2 Monkey 7 1,609

Himalayan black bear is seen to be more involved in causing the damage to crop and rarely
was seen done by monkey from the table 6.
3. Variety of crops affected:

Table 12: variety of crops damaged

Crop type Total Loss (kg) Percentage of Total Loss | Number of
Incidents

Maize 41,788 98.58% 109

Black Cardamom | 600 1.42% 1

Maize is seen to be the most affected crop, accounting for 98.58% of total crop losses. There
was only one incident involving black cardamom, resulting in a significant loss of 600 kg.
The average loss per maize incident is approximately 383.2 kg. The temporal trends in
human-wildlife conflicts are clearly presented in the results and discussion portion of Section
4.1 of this report.

4. Other important insights:

a) Wildlife behavior: Himalayan Black Bears are responsible for 94.5% of all crop damage
incidents, indicating they are the primary concern for crop protection efforts. Monkey-related
incidents are fewer but can cause significant damage (average 229.86 kg per incident).
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b) Geographical distribution: Bhotkhola and Mahakulung municipalities account for 81.7%
of all crop loss incidents, suggesting these areas might need more focused wildlife
management and crop protection strategies.

c) Crop vulnerability: The heavy focus on maize damage suggests a monoculture in the
region or that maize is particularly attractive to wildlife, especially Himalayan Black Bears.
This finding is consistent with previous studies on crop raiding patterns in the region (Sharma
et al., 2020).

d) Economic impact: With a total of 42,388 kg of crops lost, primarily maize, there is likely
a significant economic impact on local farmers. The estimated economic loss can be
calculated using the average market price of maize in the region (Poudel & Thapa, 2022).

e) Incident severity: The amount of crop loss per incident varies widely, from 40 kg to 2,400
kg, indicating a range of severity in wildlife encounters. This variability highlights the need
for targeted mitigation strategies based on the specific circumstances of each incident
(Acharya et al., 2016).

These insights can inform targeted strategies for wildlife management, crop protection,
and compensation policies in the affected areas. The clear temporal and geographical patterns
could help in allocating resources more effectively during high-risk periods and in the most
vulnerable locations. Implementing a combination of deterrents, early warning systems, and
community-based monitoring can help reduce crop losses and mitigate human-wildlife
conflicts in the region (Poudel et al., 2021).

4.4 Relief Fund Distribution for Human-Wildlife Conflict Incidents

Makalu Barun National Park has been actively working to address human-wildlife conflict
(HWC) incidents in the region. Over the past three fiscal years, the park has distributed
substantial relief funds to victims of HWC, as shown in Table 13.

Table 13: relief fund distribution for HWC incident in MBNP

Fiscal Year Amount Distributed (NPR)
2078/79 7, 48,000
2079/80 14,81,500
2080/81 51,90,900

The data shows a significant increase in the amount of relief fund provided over the three-
year period, with the amount more than doubling from 2078/79 to 2079/80 and tripling again
from 2079/80 to 2080/81. this reflects the park's commitment in supporting local
communities affected by HWC incidents. This also highlights the growing need for effective
mitigation strategies to reduce the frequency and impact of such conflicts.

MBNP recognizes the importance of the relief fund as a vital resource for supporting local
communities affected by human-wildlife conflict (HWC). While this fund provides
immediate assistance, the park is also committed to exploring and implementing proactive
measures that can help mitigate conflicts before they arise.

Coordination and Response to Human-Wildlife Conflict

The Makalu Barun National Park administration has prioritized the management of human-
wildlife conflict (HWC) through effective coordination with various stakeholders, including
the Department of National Parks and Wildlife Conservation (DNPWC), conservation
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partners like the National Trust for Nature Conservation (through DNPWC), and local
government bodies. This collaborative approach has been particularly vital during peak
periods of conflict, such as those involving the Himalayan black bear.

In instances where human fatalities occurred due to HWC, the park administration responded
promptly. For example, after two recorded human fatalities, a specialized team from NTNC,
the Central Zoo was deployed to assist in addressing the situation. Although attempts to dart
the bear were unsuccessful, the DNPWC took immediate steps to implement conflict
mitigation strategies, demonstrating a commitment to both human safety and wildlife
conservation

Patrol and Community Engagement Initiatives

To enhance the effectiveness of conflict mitigation, the park has established a structured
patrol system involving long, medium and short-range patrols, carried out in coordination
with army personnel. This proactive measure aims to monitor wildlife movements and
prevent potential conflicts before they escalate. In addition, the park has engaged in various
community outreach initiatives, including: a) School Teaching Programs aimed at raising
awareness about wildlife conservation and promoting coexistence among local youth,
forming eco-clubs b)Income-Generating Activities to provide alternative livelihoods for local
communities, reducing reliance on practices that may lead to HWC. ¢) Community
Awareness Programs in collaboration with local government and army personal to educate
residents about wildlife behavior and conflict prevention strategies. These are essential in
building trust and understanding between the park and locals. By involving communities in
conservation efforts and providing education on wildlife behavior, the park aims to reduce
fear and misunderstanding, which are often at the root of conflict.

4.5 Evidence-Based Recommendations for Mitigating Human-Wildlife Conflict in Makalu
Barun National Park

Analysis of human-wildlife conflict (HWC) data and current management practices in
Makalu Barun National Park (MBNP) over the period 2078-2080 BS (2021-2024 AD)
reveals several key areas for intervention. The following evidence-based recommendations
aim to mitigate HWC while fostering coexistence between local communities and wildlife:

1. Targeted Spatial Interventions

- Focus intensified mitigation efforts on Bung Buffer Zone User Committee (BZUC), which
accounted for 25% of total incidents.

- Prioritize resources for Bhotkhola and Mahakulung rural municipalities, which
collectively experienced 81.7% of crop loss incidents.

2. Temporal Management Strategies
- Implement heightened protective measures during peak conflict months:
- For crop protection: Shrawan, Bhadra, and Ashoj (mid-July to mid-October)
- For livestock protection: Jestha and Shrawan (mid-May to mid-August)

3. Species-Specific Management Plans
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- Develop targeted strategies for primary conflict-causing species:
- Common Leopard: Focus on livestock protection measures
- Himalayan Black Bear: Emphasize crop protection, particularly for maize fields

4. Community-Based Conservation Initiatives
- Expand and enhance existing programs:
- Strengthen eco-clubs in schools to foster long-term conservation awareness
- Develop more income-generating activities as alternatives to conflict-prone livelihoods

5. Enhanced Monitoring and Early Warning Systems
- Implement a community-based wildlife monitoring system

- Develop and deploy an early warning system for wildlife presence near settlements,
mainly for Himalayan black bear

6. Improved Livestock Husbandry Practices
- Promote predator-proof corrals, especially for goats and sheep
- Encourage communal herding practices during high-risk periods

7. Crop Protection Strategies

- Introduce and subsidize electric fencing or any other local technologies for maize fields in
high-conflict areas

- Promote crop diversification to reduce reliance on maize

8. Capacity Building and Education
- Conduct regular training for park staff on modern conflict mitigation techniques
- Expand community awareness programs on wildlife behavior and conflict prevention

9. Enhance Relief Fund Distribution
-develop and implement insurance scheme with affordable premium to cover the loss.
-Conduct awareness campaigns to inform communities about the insurance scheme, how it
works, and the process for filing claims

10. Collaborative Management Approach
- Strengthen partnerships with local governments for coordinated HWC response

- Establish a multi-stakeholder HWC mitigation committee including park officials, local
leaders, and community representatives

11. Research and Adaptive Management
- Conduct annual reviews of HWC patterns and mitigation effectiveness

- Implement adaptive management strategies based on ongoing monitoring and research
findings
These recommendations are based on the observed patterns of HWC in MBNP and align with
successful practices implemented in similar protected areas. By addressing the spatial,
temporal, and species-specific aspects of conflicts, while simultaneously engaging
communities and building local capacity, MBNP can work towards sustainable coexistence
between humans and wildlife.
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6. Conclusion and recommendation:

The analysis of human-wildlife conflict (HWC) incidents in Makalu Barun National Park
(MBNP) from 2078 to 2080 BS (2021-2024 AD) reveals complex interactions between local
communities and wildlife. The study highlights several key findings:

1. Temporal Trends: HWC incidents show seasonal patterns, with peaks during summer and
early autumn months, coinciding with agricultural cycles and wildlife behavior.

2. Spatial Distribution: Certain areas, particularly Bung Buffer Zone User Committee and the
rural municipalities of Bhotkhola and Mahakulung, experience higher rates of conflict.

3. Species Involvement: Common leopards are primarily associated with livestock
depredation, while Himalayan black bears are the main contributors to crop damage,
especially affecting maize cultivation.

4. Economic Impact: The increasing trend in relief fund distribution over the three-year
period reflects the growing economic burden of HWC on both communities and park
management.

5. Community Engagement: Existing initiatives such as eco-clubs, income-generating
activities, and awareness programs have shown promise in fostering coexistence.

These findings underscore the need for a multifaceted, adaptive approach to HWC
management that balances conservation goals with the well-being of local communities.

Based on the study's findings, we propose the following recommendations to enhance HWC
mitigation efforts in MBNP:

1. Targeted Spatial Interventions:

- Intensify mitigation efforts in high-conflict areas, particularly Bung BZUC and the rural
municipalities of Bhotkhola and Mahakulung.

- Implement site-specific strategies that address unique local challenges and utilize
indigenous knowledge.
2. Temporal Management Strategies:

- Enhance protective measures during peak conflict months (mid-May to mid-October).

- Develop seasonal action plans that align with both agricultural cycles and wildlife
behavior patterns.
3. Species-Specific Management:

- For leopard-related conflicts, focus on improving livestock husbandry practices and
promoting predator-proof corrals.
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- To address bear-related crop damage, prioritize the protection of maize fields through
methods such as electric fencing or other locally appropriate technologies.
4. Community-Based Conservation:

- Expand and strengthen existing community engagement programs, including eco-clubs
and income-generating activities.

- Develop a participatory monitoring system that involves local communities in wildlife
tracking and conflict reporting.
5. Capacity Building and Education:

- Conduct regular training for park staff on modern conflict mitigation techniques and
community engagement strategies.

- Enhance community awareness programs, focusing on wildlife behavior, conflict
prevention, and the importance of conservation.
6. Sustainable Livelihood Development:

- Promote alternative livelihoods that are less susceptible to wildlife conflict, such as eco-
tourism or sustainable forest product harvesting.

- Support crop diversification initiatives to reduce reliance on conflict-prone crops like
maize.
7. Improve Relief and Compensation Mechanisms:

- Streamline the relief fund distribution process to ensure timely support for affected
individuals.

- Explore the feasibility of implementing a community-based insurance scheme for crop
and livestock losses.
8. Enhanced Monitoring and Research:

- Establish a standardized, park-wide system for recording and analyzing HWC incidents.

- Conduct regular ecological studies to understand changing wildlife populations and
habitat use patterns.
9. Collaborative Management:

- Strengthen partnerships with local governments, NGOs, and research institutions for
coordinated HWC response and knowledge sharing.

- Establish a multi-stakeholder HWC mitigation committee to ensure diverse perspectives
are considered in decision-making processes.
10. Policy Advocacy:

- Work with relevant authorities to develop and implement wildlife corridors that reduce
pressure on human settlements.

- Advocate for the integration of HWC mitigation strategies into broader regional
development plans.

By implementing these recommendations, MBNP can work towards fostering a landscape
where humans and wildlife coexist harmoniously, ensuring the long-term conservation of
the park's rich biodiversity while supporting the well-being and livelihoods of local
communities. Continuous monitoring, evaluation, and adaptation of these strategies will be
crucial for their long-term success.
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