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ABSTRACT

Conflict between human and wildlife is one of the main threats to the continued survival of
many species in different parts of the world, and is also a significant threat to local human
populations. As human populations expand and natural habitats shrink, people and animals
are increasingly coming into conflict over living space and food. People lose their crops,
livestock, property, and sometimes even their lives. Initially, with the use of structured
interviews and few key informant survey, 120 households were selected for questionnaire in
which 25 were from victim’s family and 95 from Sandhikharka village and the city areas
using both purposive and random sampling method. Key informant interviews were also
taken with officers of Division forest office and active members of community forest.
Similarly, to access the prey diversity, a total of 9 infrared cameras were installed. As the
objective of the research, the result was obtained based on secondary and primary data with
the use of structured interviews to quantify attitudes based on 5 questions with the given
scores where the scores were added together. At the end, the ANOVA test was carried out
with the variances among the control variables influencing the attitude toward leopards while
assessing the overall attitudes of people with those scores. The result discusses the mean
attitude of illiterate people as negative (-1.03+0.14 SE) towards leopard. Also, overall mean
attitude of literate people was negative (-1.19+0.17 SE). Total 6750 images were recorded
during study period among them only single event of leopard was captured in the camera trap
and 72 independent prey images were captured by infrared camera. Mongoose, Wild cat,
Rabbit, Porcupine and barking deer were commonly recorded. Rest of photos recorded were
human movement, suggesting less prey abundance and higher human activities in study area.
PCA analysis regarding factors affecting leopard human conflict suggested that the distance
from water source to local people, distance from toilet to home, land use change going on in
the study area, scarcity of water source to wildlife inside the forest, distance to graze
livestock are major factors having positive impact on human leopard conflict.
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INTRODUCTION

Globally, increase in human populations, increase in resource use and habitat loss are causing
human —carnivore conflict (Treves &Karanth, 2003). Large carnivores occupy large home
ranges and often, its dietary requirement overlap with people which in turn forced large
carnivores to live in increasing proximity of humans (Linnell & Anderson,2001). As large
carnivores are forced to live in increasing proximity to humans, competition for space and
ungulate prey species leads to conflict (Linnell, 2001). Such conflict can be the most
important cause of adult carnivore mortality in human dominated landscapes adjoining forest
areas (Barlow et al., 2008; Gurung et al., 2007; McDougal et al., 2006).

The Common Leopards (Panthera pardus) is one of the most widely distributed of all
big cats (Bailey, 1993).The leopard is categorized as Vulnerable species by the IUCN Red
List of Threatened Species (Stein , 2017). It is threatened throughout its range due to habitat
degradation, poaching for valuable skin and bone, and persecution as a killer of humans and
livestock (Aryal & Kreigenhofer, 2009). The Conflict between humans and leopards
considered as complex issues which is attributed by political and social attitudes, the biology
of species, and management actions (Athreya & Belsare, 2007). Leopard came into conflicts
with human by predating other animals especially in areas where natural habitat of leopard
has been modified and native prey displaced by domestic live-stocks (Patterson etal.,2004;
Selempo et al.,1992; Yaken et al.,1990). Species most exposed to conflicts with people are
more prone to extinction (Frank et al., 2007; Ole Ranah et al., 2006; Lindsey et al., 2005;
Woodroffe et al., 2004). Livestock depredation is one of the biggest sources of conflict with
humans and also a major underlying cause for the disappearance of large cats from
considerable areas of their former range (Inskip & Zimmermann, 2009). Human-leopard
conflict attracts great attention as the conflict creates a serious hazard to human
welfare(Wang & Macdonald, 2006).

Arghakhanchi is one of the districts of Province No. 5in Nepal. The district
headquarter is Sandhikharka. The district covers an area of 1,193 km? and has a population
(2011) of 197,632 (National Population and Housing Census,2011). Its neighboring districts
are Palpa in the east, Gulmi in the north, Kapilvastu District in the south and Pyuthan in the
west.

85
Vol. 6. No. | www.phdcentre.edu.np


https://en.wikipedia.org/wiki/Province_No._5
https://en.wikipedia.org/wiki/Nepal
https://en.wikipedia.org/wiki/Sandhikharka
https://en.wikipedia.org/wiki/Palpa_District
https://en.wikipedia.org/wiki/Gulmi
https://en.wikipedia.org/wiki/Kapilvastu_District
https://en.wikipedia.org/wiki/Pyuthan

ISSN: 2362-1303 (Paper) | elSSN: 2362-1311 (Online)
JOURNAL OF ADVANCED ACADEMIC RESEARCH (JAAR) June 2019

Human-Leoaprd Conflict Hotspots in Arghakhanchi District Nepal
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Figure 1: Human - Leopard Conflict Hotspots in Arghakhanchi District Nepal

Arghakhanchi lies between 27'45"N and 28'6"N latitude, and 80'45"E to 83'23"E
longitude. The altitude of the district varies from 305 to 2515 meter above the sea level. 68%
of the district is in the mountainous Mahabharat Range and the rest is in the Siwalik Hills.
About 40% of the total area is forested.

MATERIALS AND METHODS

Data collection Methods

During the collection of data, purposive sampling was done in the study area with a total of
120 HH’s which were surveyed. 120 HH were sampled based on the purposive sampling
where all the victims were interviewed along with the non victims and key informant survey
which was done. 120 individuals were chosen for the questionnaire survey randomly from
both the forest settlement area and the city area. 120 HH were taken from different places of
the study areas Seven camera traps were installed near the location with record of previous
leopard attack near village, infrared cameras were kept as a purposive sampling. With this
approach of the data collection method, samples were independently collected. For the
movement of leopard survey, probabilistic survey was done.

Primary Data Source and Collection Method

Semi structured Questionnaire HH Interview:

Both gquantitative and qualitative information of the communities were collected through semi
structured questionnaire, interview (Photograph 1). Randomly sampled HHs from each of the
respondent was taken. For HH interview, questionnaire was asked to each HH.

Key informant Interview:
Key informant interview was carried out with few key persons as the; community leader (Mr.
Dhurba Prasad Chaulagahi), Assistant DFO Divisional forest office of Arghakhanchi (Ms.
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Shila Pokharel), governmental official of VDC interviewed. They were interviewed about the
attacks inculcated at Arghakhanchi, awareness schemes done by locals while the attack,
governments effort on mitigation and control of HLC, compensation procedure, their attitudes
towards leopard in Arghakhanchi.

Stakeholders related to HLC in the Study Area

Focus group discussion was conducted in the beginning of the research with the local
community. Focus group discussion consisted of people from governmental organizations,
NGO, police personnel’s, news reporter, Divisional forest officers where presentation
regarding our research at Arghakhanchi was done where various questions were asked by
people attending the seminar was done.

Secondary Data Source

Secondary data were collected from DFO Arghakhanchi, (Divisional Forest Office,
Arghakhanchi). The secondary data collected had the previous attack information’s in
Sandhikharka, Arghakhanchi. Secondary data collected from the office had information
regarding the victims age, date of attack, compensation provided by DFO and more.

Sampling design

The study has a mixed research approach where both qualitative and quantitative research
methods are used. 7 conflict affected wards of Sandhikharka, Arghakhanchi were selected
where there were 3000 Households (Central Bureu of Statistics, 2010) based on 3000
households, the sample size was computed at 95% confidence level and 9 % margin of error
by the following formula:

n=NZ"2*p (1-p)/ Nd™2 + Z"2* p (1-p)

Where,

N= total number of household (in selected study area) = 3000

n= sample size

Z= confidence level at 95%, Z= 1.96
4

p= estimated population proportion= (0.08)

d= margin of error= (0.05)

Now, substituting the given values in the formula, we get n= 3000(1.96) ~2*0.08 (1-3000)/
3000 (0.05) ~2 + (1.96) ~2 * 0.08 (1-0.08)

n= 120

A questionnaire survey was carried out in 120 Households where cluster sampling
design was used during the study. Clusters was indentified; (1) clusters of victim families (2)
Cluster of non-victims' families. Two homogenous clusters were made. Within the cluster of
non-victim family, simple random sampling was conducted. Total 120 HH were interviewed.
Total enumeration in victim's family cluster was carried out in this study with an enumeration
of 25 households in the victim's family cluster. Therefore, 25 victims were selected and 95
randomly selected individuals were taken.
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Likert Scale (Attitude Score)

The structured interviews were helpful in quantifying the overall attitude of people based on
the 5 questions. Those questions were later added together. Draft of a short (one sentence)
and simple questions with the limitation of the length of the questionnaire was done to
minimize chances of interviewee fatigue and the lack of interest. None of the offer options
were kept. Designation of the question was done so that there could only be a limited set of
answers from it. The sum of scores could range from-5 to 5 with -5 representing the most
negative attitude on a relative scale and 6 representing the most positive. Attitude scores of <
—1 were considered negative. Scores from —1 to 1 were considered neutral, and scores >1 was
considered positive. Here, as many people had difficulty in knowing between agree and
strongly agree with disagree and strongly disagree, a 5 point Likert scale was not believed to
be followed here. There had also been difficulties in understanding the Likert scale which
have been reported through the Asian cultures (Mineyama, & Zhang, 2002). As the questions
were asked in Nepali language, the formal interview began by determining whether the
interviewee could identify the leopards correctly and can differentiate other similar looking
carnivores such as clouded leopards and leopards cat from photographs. If the interviewee
correctly identified the predator, the interviewer had preceded the formal interview.

Explanatory Variables

Two control variables were quantified and analyzed that could potentially influence people’s
attitudes. This included local people’s level of knowledge, based on who reported that in
urban, educated people tended to have relatively positive attitudes toward carnivores relative
to older, rural, less educated people. Therefore, the difference between attitudes of illiterate
and literate respondents was tested. We established 9 correlates of leopards presence in
human dominated 5 landscape in questionnaire schedule (Athreya et al., 2015; Bhatia et al.,
2015; Bhatnagar et al., 2016; Mishra et al., 2014). These correlates are nearby forest, Home,
area under vegetation cover, Garden; Sources of water, Irrigated crop field etc. We, also,
recorded 12 forms of human-leopards conflict in our questionnaire schedule. These forms are
sighting, Offensive, Defensive, Livestock Attack, Human Attack, Livestock death, Human
death, Dead, Human dead, Capture, Captivity, Rescue and Release. We established 8
probable reasons for leopard’s presence in human dominated landscape. These are Forest
converted to agri-land, Forest converted to settlement, overstocking, Shrinkage of forest
habitat, Dogs, livestock and easy prey, Area under vegetation Cover, Irrigated crop field and
prey deficiency.

For temporal pattern of leopards, it was divided for 12 months periods in 4 clusters
(March-May June-August, September-November, and December-February) and recorded the
frequency of leopards presence in human dominated settlement based on subjective judgment
of respondents. We included 10 years trend of human-leopards conflict in human dominated
landscape based on subjective judgment of respondents.

Camera trapping

A total number of 7 cameras were kept at the hotspot of Arghakhanchi, Sandhikarkha, Nepal
for a total of 6-month period from the month of February 2019 till July 2019. The cameras
were installed at: Jerke Deurali, Piyale, Pokharanetta, Ritharukha, dalbari, Talley ghar ko
Pokhari, Kura netta and Behore in a grid of 2*2 km square out of total 45 grids on
Sandhikharka, we selected 7 forested grids and put camera traps in those grids.
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(Figure 2). The gaps between two cameras were at least 2 km away. Cameras were installed
above 30 cm (3 meters) from ground wildlife trail or bush near village for the safety of
camera because the cameras were installed near the village. The camera trap model to capture
this particular leopard was Cuddle Back Trail camera which was kept in 10 seconds interval
time for the click of the carnivore and its prey.
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Figure 2: Camera station map showing the camera locations at Arghakhanchi

Data analysis

Depending on the photo capture rates of large carnivore and prey species a calculation was
done in the index of relative abundance (RAI) as the number of days required for obtaining a
photo capture of a species (Carbone, 2001). Only independent pictures of a particular species
were counted as valid to estimate RAI. The independent photos resembles photos (Brien et
al., 2006; Kinnaird et al., 2007;Wibisono et al.,2008) where each photo was identified to
species and rated as dependent or independent event, with an ‘independent capture event
'defined as (1) consecutive photographs of different individuals of the same or different
species, (2) consecutive photographs of individuals of the same species taken more than 0.5 h
apart and (3) non-consecutive photos of individuals of the same species were done where
negative correlation of species abundance was seen as a useful tool to compare relative
abundances of species, particularly when individuals of these species cannot be distinguished
from each other. The use of histograms, graphs and pie-chart were done to show the results of
social survey using Ms-excel. Similarly, for analyzing PCA (Principal Component Analysis)
for the factors affecting Human- wildlife conflict, an assumption of twenty five factors with
location and slope of the conflict locality to analyze the factors affecting the human leopard
conflict was done.

They were: Frequency of leopard visit in year, Distance From Community Forest, Area of
nearest forest, Distance of shrub from village, Nearest barren land, Nearest water source for
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Household use, Population Adult Male, Population Adult Female, Population Age Below 16,
Population Age Above 50, Presence of private toilet, Distance of toilet from house, Distance
of toilet from Nearest bush or forest, Stray dogs number, Livestock number, Shed feeding HH
or graze feeding HH, Distance of shed from House, Crop type in houses, Domestic animals-
domesticated, Distance of grazing from house, Domestic animals-which attract leopard, Prey
of leopard seen around village (List), Nearest water Source for wild animals from village,
Land use change in last 5 years, Fencing in household. Total 44 villagers or household were
questionnaire not repeated from single village or cluster of settlement.

PCA analysis

PCA is the simplest of the true eigenvector-based multivariate analyses. Often, its operation
can be thought of as revealing the internal structure of the data in a way that best explains the
variance in the data. If a multivariate dataset is visualized as a set of coordinates in a high-
dimensional data space (1 axis per variable), PCA can supply the user with a lower-
dimensional picture, a projection of this object when viewed from its most informative
viewpoint: This is done by using only the first few principal components so that the
dimensionality of the transformed data is reduced. CamtrapR and TRAPPER were the
software which was used for the analysis. PCA is closely related to factor analysis.

RESULTS

Prey diversity and abundance at the Study Area

Evaluating prey species and their number recorded in Camera Traps

A total of 72 numbers of photographs were recorded belonging to five prey species of leopard
(Mongoose, Wild cat, Rabbit, Porcupine and barking deer). There were total 72 independent
photos of prey species. Similarly, one photo of leopard was recorded by camera. Among
them, the recorded prey species were 12.5 % of Mongoose, 37.5 % of barking deer, 4.167%
of porcupine, 2.78% of wild cat and 2.8% of wild rabbit.

WildRabbit, 5
Wildcat, 4% %

Porcupine, 7% _~

Figure 3: Prey abundance of Leopard

Human Leopard conflict in Arghakhanchi
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A total of 19 leopards were killed by people as a retaliation killing while a total of 14 people
were Killed by leopard within 6 years of time. Among the total leopard casualty there were 8
female leopards and 9 male leopards. However, 3 of the killed leopard were not identified.
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Figure 4: Human and Leopard casualty

Human and Leopard casualty with their respective genders.
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Figure 5: Human and Leopard casualty with male and female number

Incidence occurrence of Leopard at Arghakhanchi

Various incidence occurrence of Leopard were taken from Sandhikharka, Arghakhanchi
through the means of secondary data collected from DFO, Arghakhanchi. The table below
explains the number, date and the conditions of victim’s information respectively. The
information resembles the 25 attacks that were held since past 9 years at Arghakhanchi itself

(Table 1).
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Table 1: Number and condition of Victims

YEAR | Number of Victims Attacked | CONDITION
Wounded/Killed/Both

2067 |2 Wounded

2068 |1 Wounded

2070 |3 Killed

2071 |5 Both

2072 |2 Wounded

2073 |5 Both

2074 |4 Both

2075 |3 Both

Source: DFO Arghakhanchi, Sandhikharka, 2019

Perception of Local People towards Leopard

As one of the objectives of the research was to analyze and evaluate the perception of the
local people at Arghakhanchi a perception test with five different questions relevant to the
research were asked with the local people such as “If they think the conservation of leopard is
important?” 91.4% responded positively, 2.2% responded negatively and 6.5% were
unknown about relation of this carnivore with environment, only 15% believed that
conservation of it is important while 70% of the locals believed they shouldn’t be conserved
because of the human and livestock threat. However, 15% were unsure about their
conservation.

Similarly, one of the major questions when asked to the locals about was “what
should be done when a leopard is encountered”? Most of the respondents that is 70% of them
believed that they should be killed, while 5 % of the respondents believed that they should be
informed to Divisional Forest office and the remaining 5% believed to do nothing about this.
5 questions were asked to know the perception of local people towards leopard, 15% of the
respondents believed that leopard were considered to have ethical values, 5% believed that
they balance ecosystem and 70% believed that these animal is threatening.

The variance in mean attitude of illiterate and literate toward leopards using ANOVA
were tested and found that there was no significant difference between their mean attitudes
toward leopards (p=0.61 at 95% confidence interval) and both posses negative attitudes
towards leopard.

Assessing the Factors affecting HLC at Arghakhanchi

Assessment of the season of the Incident

With the assessment of the attacks by leopard, it was clearly assumed that the season where
leopard attacks were highly seen was in the month of August. 9 incidents have had happened
in the month of August where there is a practice of cropping maize in the area. With the
plantation and the growth of maize, the leopard could easily hide and travel to attack small
children. However, the time differed from one victim to the other victim in the village. 25%
of respondents responded that the attacks happened in the day time. In contrast, the rest
reported that the attack was highly in the month of August but differing in time in the time
after 7 pm.
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According to (DFO) as the secondary data source, the attack to two of the victim
occurred twice. That is the same child was killed in the second attack by the leopard near the
village after being wounded in the first attack.

Seasons highly attacked by leopard at Arghakhanchi:

Falgun
Poush
Kartik
Bhadra
Aasad
Baishakh
0 2 4 6 8 10 12
Baishakh| Jestha | Aasad |Shrawan| Bhadra | Ashoj ‘ Kartik | Mangsir Poush | Magh | Falgun | Chaitra
(Wseriesl| 1 3 0 5 10 T 1 0 2 0 0

Figure 6: Seasons attacked by Leopard

Distance of HH from Community Forest
With the survey of 120 respondents, it was found out that the HH (30%) had a 300 meter
distance from the nearby community forest. The majority of HH had their houses nearby to
the community forest which could be a result of more attacks seen in the area.

Also HH being nearby to the community forest can be assumed to be more dangerous
as it is considered as the territory of Leopard which keeps travelling.
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Distance of HH from the bush

Figure 7: Distance of Households from community forest

Here, the correlation is 0.09, and the p value is 0.6071. The result is not significant at p <.10
which means that the distance from the bush and the conflict is moderately correlated.
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Fencing in the HH

In the study area, only 12% of the individuals had fencing at their households while 88% of
the individuals had no fencing systems possessing risk to having houses in the forest area
(Figure 11).
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Figure 6: Fencing in the HH
The correlation between the frequency of Leopard occurrence and conflict is higher.

Scoring system in assessing the Attitudes

The overall attitudes of people were assessed giving them score as shown in Table 2
(Suryawanshi, 2014). We found overall mean attitude of illiterate people negative (-
1.03£0.14 SE) towards leopard. Also, overall mean attitude of literate people is negative (-
1.1940.17 SE). The attitude of literate people is little more negative than illiterate people.

Factors affecting Human Leopard Conflict

The answer received is analyzed through PCA analysis to explore the most important factors
that affect the human leopard conflict in the study area. The result suggested that the distance
from water source to local people, distance from toilet to home, land use change going on in
the study area, scarcity of water source to wildlife inside the forest, distance to graze
livestock are major factors having positive impact (Increases the conflict between leopard and
human) on human leopard conflict. While presence of children at home and forest distance
doesn’t play any role in conflict, fence around home, toilet away from bush, barren land plays
negative role (reduce the conflict) to attract leopard to village.
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Figure 9: PCA analyses of factors affecting Human leopard conflict

Different PCA results have been recorded according to the different data received from the
research survey. PCA analysis of different factors like forest distance, shrub distance, barren
land, water source, male population, female population, toilet distance, toilet distance from
the bush, shed feeding household, shed distance, grazing distance, land use change was
analyzed where different results of factors were seen.

Different types of factors analysis were done to know the Principle component that
triggered the conflict to the highest level. According to the factor analysis, the shrub distance
was seen to be 0.50215, which shows that it has higher influence on Human Leopard
Conflict. Similarly, the factor components as water sources and few population source also
shows that they have higher influence on HLC. However, the barren land having (0.09829)
has negative influence in HLC in respective to Principle component analysis.

CONCLUSIONS

According to our research regarding the prey abundance of common leopard, camera trap and
interviews promulgated in knowing the prey abundance at Arghakanchi. Also, regarding the
perception of local people, most of the respondents have negative attitude towards leopard
conservation because of the massive amount of threat to their children along with the
livestock. The treat was seen highly to the children at the village as they possessed as an easy
prey for Leopard. Our study recommends launching awareness program regarding the
importance of mitigation approaches such as using up of fence system, not having settlements
in the forest area inclusion of “how to cope with situation when leopards enter in their
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settlement?” because overall respondent have negative attitude towards leopard regarding
their conservation as known from the respondents responds.

Mitigation practices to reduce Human Leopard Conflict? According to the
respondents and the data inculcated, the mitigation practices done by few of the respondents
were the fencing system , used by very few people while other mitigation practices included
cleaning of bushes around the village area where leopards tend to hide often. Because of the
increasing status of leopard in recent years where number of live stocks and lives had been
damaged it is very necessary to have an adequate mechanism by DFO to demolish the threat
caused by leopard in the village.
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