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ABSTRACT 
 

Himalayan Black Bear (Ursus thibetanus) is categorized as threatened to endangered species as per the IUCN red list and 

schedule I in the FNCA of Bhutan. It is increasingly been threatened due to socio-economic development taking place in the 

country. The assessment of human-bear conflict with the communities and the bear distribution was assessed under 

Phrumsengla National Park. Pretested questionnaire were used to interview 246 respondents and park officials. Further bear 

distribution map was produced through GPS coordinates and signs. Out of 246, 61% (n = 151) of respondents have conflict 

with Himalayan black bear in the form of crop damage (58%), livestock depredations (24%), human attack (14%) and house 

raid (3%).Overall the conflict has incurred a total loss of Nu. 13, 07,875 with a mean loss of Nu. 8,897 per household. Six bear 

poaching cases were reported during the last five years, mainly killed in retaliation to crop and livestock depredation. 

Integrated conservation measure such as awareness campaign, compensation scheme and providing electric fencing may be 

initiated to garner help for conservation of the species. Further studies regarding Himalayan black bear food preferences, 

feeding habits and habitat utilization need to be carried out to identify the source of conflict. 
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Introduction 

Himalayan BlackBear (HBB) is categorized as threatened to 

endangered species as per the International Union for 

Conservation of Nature (IUCN) red list. It is also listed under 

schedule I in the Forest and Nature Conservation Act of Bhutan 

(FNCA, 1995). The generic name for HBB is ‘Moon Bear’ (Ernest, 

1968). Moreover, it has two common names; Asiatic blackbear 

and HBB which are used synonymously (Yadav and Bhatta, 2009). 

Unlike other wild animals, the HBB is found only in few pockets of 

Bhutan. This is largely attributed to its limited habitat, which is 

increasingly being threatened due to increased socio-economic 

development taking place (Sathyakumar and Choudhury, 2007). 

This in turn leads to increased human-bear conflicts mainly 

because of human encroachment to wildlife habitats and wild 

animals increasingly using the human dominated landscapes 

(Baruch-Mordo et al., 2008). Major conflict such as crop damage 

and livestock predation, (Can and Togan, 2004; Karamanlidis et 

al., 2011; Rigg et al., 2011) and cases of human attacks leading to 

casualties (Wang et al., 2006; Charoo et al., 2009) are reported. 

Major number of human-bear conflicts occur towards the end of 

autumn coinciding with the pre-hibernation season of bear and 

the  incidences of human attacked by blackbear is mostly recorded 

when mother bearis accompanied by her cubs (Belant et al., 
2011). 
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Globally, the HBB faces survival threats from poaching, habitat 

loss, habitat degradation, retaliatory killing and increased 

pressure from other anthropogenic activities (Servheen, 1990; 

Bergstrom et al., 2014). As such, there is a high risk of killing wild 

animals in retaliation. Furthermore, the human-wildlife conflict 

threaten the livelihood of the rural communities. Human-bear 

conflict is a growing concern and incidences of conflict are 

reported from many parts of the country (NCD 2008; Jamtsho and 

Wangchuk, 2016). In Bhutan, HBB (Ursus thibetanus) is one that 

causes major problem to the Bhutanese rural communities in 

multiple ways: livestock killing (Dorji, 2013), house raiding, crop 

damage and human attack (Wang and Macdonald, 2006; Sangay 

and Vernes, 2008; Charoo et al., 2009). However, not much is 

known about the behavior and ecology of the HBB in the country. 

As such, there is no proper information about the HBB habitat and 

its distribution in the country (WCD, 2013). Understanding the 

habitat of the HBB would help to conserve its prime habitat so 

that human-bear conflict is reduced. So therefore this study was 

conducted with the following objectives:  

 

Materials and Methods 

Study area 
This study was undertaken in Phrumsengla National Park (PNP) to 

assess the human-bear conflict. Out of the eight blocks, 

Ura,Chumey,Jarey and Metsho blocks were selected as study 

sites based on their forest type, farming system, access to road 

point and intensity of HWC in the past (Fig. 1). 

 

PNP (27°16’ 59” N and 90°58’ 40” E), which spans an area of 905 

km² is located in central Bhutan with its management 

headquarters in Ura, Bumthang. It covers four districts i.e. 

Bumthang, Lhuentse, Monggar and Zhemgang with eight blocks. 

The park has an altitude ranging from 900 to 4550 masl with 

distinct agro-climatic zones. The dominant land use and land 

cover (LULC) types at the park include fir, mixed conifer, 

grasslands, shrub lands, and agricultural lands (TNP, 2008). The 

park receives major portion of its annual rainfall between May 

and August (Norbu et al., 2013). 

 

Data collections method 

Sampling 
Stratified random sampling was used to collect the data from the 

study area.The number of households required for sampling was 

determined by using Yamane formula,  

 
where, n = sample size, N = population size, e2 = error of sampling. 

 

Using the Yamane formula, 246 households (Table 1) were 

generated from the four gewogs. The number of sample size was 

chosen with 95% confidence level and 5% error level in each 

stratum.

 

 
Figure 1. Study area map. 
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Table 1. Sampling areas and number of sample households 

Stratum 

(Gewogs) 

Total  

H/H No. 

Sample  

H/H No. 

Sampling 

Intensity 

Ura 208 78 32 

Chumey 32 18 7 

Jarey 195 74 30 

Metsho 200 76 31 

Total 635 246 100 

Preliminary reconnaissance survey 

Preliminary presence-absence of HBB survey was conducted 

among the Park Rangers and the villagers of the study areas. 

Field Data Collection 

GPS coordinates were collected in the field after the preliminary 

survey and also as and when the bear scats, tracks, trails, scratch 

marks were being noted during the sign survey. Secondary 

information from the local communities such as place of bear 

sightings was collected including the GPS coordinates of the 

place where the bear was sighted. 

Primary Data Collection 

Two sets of semi-structured questionnaire (Park staff and local 

communities) were used for data collection in the study area.The 

questionnaires were pretested prior to the field data collection.  

Secondary data collection 

Secondary information was collected from various sources 

including Park Office, Gewog Office, WCD, newsletter, articles, 

books, journals, reports and research papers. Secondary 

information from the Park office for the Nationwide Tiger Camera 

Survey which includes the GPS coordinates for the bear being 

captured in the camera was used for the bear distribution 

mapping for the park.  

Bear distribution mapping 

Arc-GIS (10.3.1) and Max Ent (version 3.3.3k) software were used 

to produce the bear distribution map based on the incidence in the 

study area only. Similar to Namgyal (2016), five environmental 

variables that were deemed to affect the bear distribution were 

selected: elevation, slope, aspect, land cover, and distance from 

human settlement.  

Data Analysis 

The data were analyzed using Statistical Package for Social 

Science (SPSS) version 23, and Microsoft excel. Descriptive 

analysis were done for the demographic characteristics of 

respondents like mean age of the respondent, percentage of 

livestock holdings and average total members per household. Chi-

Square test was used for non-parametric data such as frequency 

of bear encounter vs. four study areas and types and extent of 

conflict vs. four study areas. Kruskal Wallis test was used for 

livestock depredation vs. Gewog. 

Results and Discussions 

Himalayan black bear distribution mapping 

According to the study, HBB is highly distributed in Saleng Gewog 

under Mongar Dzongkhag, followed by Ura and Chumey gewog 

under Bhumthang Dzongkhag (Figure 2). The HBB was often less 

distributed in low elevation areas such as Nangkhor gewog and 

along Kurichu basin under Mongar Dzongkhag. HBB is mostly 

distributed in the cool broad leaved, mixed conifer, blue pine and 

fir forest similar to the finding of TNP (2008). 

 

As per the rapid biodiversity assessment the cell counts of 612 

km2 of potential areas was recorded for bear occurrence in the 

park. However as per the study, it contradicts with only highly 

suitable potential area of 289 km2 and least suitable area count of 

616 km2 (Fig. 2) inside the park. The difference is likely due to the 

unsystematic sampling for bear occurrence in the park which 

further needs to be carried out systematically for the whole park 

area to generate reliable data. 

 
Figure 2. Himalayan black bear distribution map. 

 

As HBBs usually inhabit in tropical, subtropical, temperate 

broadleaved and conifer forests with altitudinal range up to 4300 

m and are rarely found at alpine meadows (WWF, 2012). Similarly 

in Bhutan, HBBs are mostly distributed within elevation ranges 

from 1200 m to 3750 m (Wangchuket al., 2004) which has similar 

findings to the study as shown in above Fig. 2. Similarly as per the 

nationwide tiger survey, HBB was mostly camera trapped within 

3500 and 2500 m (Fig. 3). 

 

Bear conflict based on landholding 

Bear conflict based on type of land holding revealed that, high 

number of bear conflict occurred in areas with higher dryland (n = 

149) holding followed by vegetable garden (n = 111). Crop 

depredation mostly occurred in dry land since majority of the 

respondent cultivated maize, wheat, buckwheat and vegetable 
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which are the main sources of food for HBB.The scats analysis by 

Ali et al., (2017) revealed that crop remains such as maize was 

much greater than other major foods in HBB.  Similarly Jamtsho 

and Wangchuk (2016) also found HBB depredation on maize crops 

was maximum compared to vegetable crops which contradicts. 

This suggest bear food preference over crops cultivated. 

 

 
Figure 3. Elevation based bear distribution map. 

 

Extent and type of conflict 

The study revealed that 61% (n = 151) of respondents reported 

having conflict with HBB either through crop damage, livestock 

depredations, human attack and house raid (Table 2).Similarly 

WWF (2012), reported HBBs as the crop and livestock depredation 

agent in Lhabda and Rampuria. Six numbers of house raid cases 

were also reported from Ura (n = 3) and Chumey gewog (n = 3). 

The bear distribution map (Fig. 2) and the extent of conflict 

revealed a clear relation, where higher bear distribution is in 

Chumey gewog with higher incidence of human-bear conflict.  

The hypothesis of types and extent of conflict to be same 

throughout the study area however the hypothesis was rejected 

because the type and extent of conflicts in the all the four study 

areas were different (Chi-Square test 2(3) = 28.574, p<.05,). 

Similarly it could be attributed to different type of land holding, 

cropping patterns and livestock reared.  

 
The main cause of human-bear conflict is due to the increasing 

human population and habitat destruction (Baruch-Mordo et al., 
2008; Sathyakumar and Choudhury, 2007) which  has also been 

reported from India, Nepal and Pakistan. So based on the extent 

and type of conflict cases (Fig. 4) show the overall bear conflict 

inside the study area. 

Incidences of crop damage 

HBB was significantly being noted for raiding crops and orchards 

by Can et al., (2014). Among 58% (n= 104) who reported crop 

depredation, the highest crop depredation was from Ura gewog 

with 60% (n = 43) followed by 58% (n = 28) respondents from 

Metsho gewog. Similar finding of highest crop raid in Ura gewog 

has also been reported as per the rapid biodiversity assessment in 

the park (TNP, 2008). This could be attributed to the type of 

landholding and type of crops grown, since Ura gewog mainly 

cultivates crops such as buckwheat, whereas Metsho gewog 

mainly cultivates maize, which are the main cereals being 

attacked by HBB (Jamtsho and Wangchuk, 2016). The other 

reason is due to the fact that their land are located at the vicinity 

of the forest.Tariyal, (2013) similarly revealed the difference in 

crop damage due to the difference in cropping pattern. The 

efficiency of crop guarding technique such as fencing, scare crow 

and bonfire employed in different region could be one factor (TNP, 

2008). The scarcity of naturally available foods due to habitat 

degradation has forced bears to forage on anthropogenic food 

resources entering into agricultural fields and human settlements 

(Baruch-Mordo et al., 2014; Ali et al., 2017).  

 
The main crops depreded in the study area were maize 22% (n = 

145), potato 20% (n = 129) and vegetables 19% (n = 127). In 

addition, buckwheat 14% (n = 92), wheat 13% (n = 87) and paddy 

12% (n = 78) are also being lost to HBB. This finding is inline with 

Charoo et al., (2009) who also reported major damage on maize by 

HBB. Ali et al., (2017), through HBB dietary analysis showed that 

majority was maize followed by mulberry and maple in the bear 

scats. Similar observations on bear raiding mostly maize 

compared to other crops was made by previous studies (e.g. 

Charoo et al., 2009; Liu et al., 2011; Abbas et al., 2015; Jamtsho 

and Wangchuk 2016; Ali et al., 2017). 

 

Table 2: Types/No. of human-bear conflict cases 

    Types of conflicts   

Dzongkhag Geog Livestock depredation Bear-human attack Crop damage House raid Total 

Bhumthang Chumey 12 3 10 3 28 

Lhuntse Jarey 5 5 23 0 33 

Lhuntse Metsho 4 2 28 0 34 

Bhumthang Ura 22 2 43 3 70 

Total 

 

43 12 104 6 165 

N= 165 
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Figure 4. Human-Himalayan black bear interaction in PNP. 

 
 
Crop depredation mostly occurred during the night as per 96% (n= 

123) which is similarly being reported in WCNP according to 

Jamtsho and Wangchuk, (2016). This can be attributed to the HBB 

nocturnal nature (Prater, 2005). Similarly Ali et al., (2017) reported 

that crop raiding mostly occurred during night time and early 

morning hours when the bear retreat after feeding.   

 
Livestock holding and depredation by Himalayan black bear 
A total of 298 numbers of livestock has been killed with mean loss 

of 7 livestock for those affected for the last five years. Livestock 

depredation is mainly caused as a result of free grazing in the 

forest (TNP, 2008). The highest number of livestock being killed 

was sheep with 54% (n= 161), followed by cow with 38% (n = 

112). This is partly because of the large number of sheep and 

cattle that are allowed to freely graze in the forest. As expected, 

the livestock depredation was mostly on young ones as they are 

an easy prey for HBB. Similar highest attack upon sheep is also 

being reported as per WCD (2013). It could be due to the size of 

the livestock and the livestock depredated were mostly young 

ones.The livestock depredation mostly occurred during night with 

76%, as HBB are nocturnal in nature (Prater, 2005). One possible 

explanation for increase in livestock depredation is due to 

growing practice of unsupervised livestock rearing (NCD, 2008). 

Similar findings are also been reported from China (Li et al., 2013), 

Himachal Pradesh India (Chauhan, 2003) and from WCNP, Bhutan 

(Jamtsho and Wangchuk, 2016). 

 

Incidences of bear-human attack 
In the last ten years, a total of 12 cases of bear-human attack 

have been reported. Jarey gewog had the highest number attacks 

42% (n = 5) because majority of the community go and collect 

NWFPs (33%) and wild berry (43%) compared to other three 

gewogs. Most of the attacks occurred during summer (88%), 

followed by autumn (8%) and this is in line with the findings of 

Garcia et al., (2016). This is probably because NWFPs and berry 

collection is mostly done in summer (58%) and autumn seasons 

(29%). Only four victims reported of bear being accompanied by 

cubs during the attack, however this contradicts with Belant et al., 
(2011) which has reported that the incidence of human attacked 

by blackbear is mostly when mother bearis accompanied by her 

cubs.All the victims were mauled sustaining injuries mostly on 

face (44%), followed by on the body (24%) and legs (20%). On the 

contrary, Garcia et al., (2016) reported that human injuries from 

bear attacks normally occurred on the arms (52%), legs (38%), and 

head (32%).  

 

Incidences of House raid by HBB 
A total of six house raid cases by bear was reported in Chumey (n 

= 3) and Ura (n = 3). All the house raids by bear happened in 

autumn and early winter prior to its hibernation while searching 

for food as supported by Belant et al., (2011). The house raids 

were all during night and the estimated loss for the house raids 

was estimated to around Nu.5, 000/-. 

 

Valuation of monetary losses on crop damage and livestock 
depredation 
With total losses of 298 heads of livestock and 15,825 kg of crop 

to HBB, the study assessed the loss in terms of monetary value. 

Monetary losses were evaluated based on the losses incurred by 

the affected household (n= 147) in the study areas. The study 
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found that total losses suffered by all households in the 

communities were Nu. 13, 07,875/- for the past five years with 

overall mean loss of Nu. 8,897/-per household. 

 

People’s perception and attitude towards bear conservation policy 
and population trends 
Studies conducted by Whittaker et al.,(2006) found that the best 

management strategies for addressing human-wildlife conflict is 

through changing the general attitudes and people’s perception 

on the importance of  wildlife-the need to coexist 

harmoniously.Attitude is a mean of describing groups thought 

towards wildlife management issues (Manfredo, 2008). Therefore 

understanding the perception of farmers about wildlife is 

important to change their attitudes towards wildlife (Conover, 

1994; Hill, 2004). The study found that 87% (n = 213) of the total 

respondents were aware that HBB is protected underthe 

conservation laws, such as FNCA, 1995 and Forest and Nature 

Conservation Rules (FNCR) 2006. However, 13% (n = 33) of the 

respondents reported that they were not aware about the 

conversation policies.  

About 41% of the respondents from Ura gewog said that the 

population trend of HBB is increasing and this could be attributed 

to high number of conflicts and frequency of bear sighting in the 

gewog as stated earlier. Similarly, increase in bear population has 

been reported by WCNP by Sathykumar and Choudhury, (2007); 

Jamtsho and Wangchuk, (2016).  

 

Indicator of conservation threat to HBB from the community 
Killing of bears with the hope of reducing damages has been a 

serious threat to the survival of the HBB (Liu et al., 2011). 

Bumthang has been reported as one of the three districts in 

Bhutan, where highest bear kills were recorded (Sangay and 

Vernes, 2008). It was found that 18 respondents from the study 

area heard of bear being killed in their locality. Ura gewog 

reported the highest kill (n = 9) followed by Jarey (n = 5) and 

Metsho (n = 4) gewogs. This could be largely be due to high 

nature of conflict in the area. It could also be due to the high price 

international market offer for bear bile especially towards the 

Northern border which the people are well aware off (TNP, 

2008).The bear are killed out of frustration in retaliation to crop 

and livestock damages hindering conservation efforts(Treves and 

Karanth, 2003; Bhatt, 2003; Northrup et al., 2012). 

 

People perceived that the bears were mainly killed for monetary 

value 26% (n = 71) followed by frustration 25% (n = 68) and for 

self-defense 23% (n = 64). Similar finding was also reported from 

JSWNP by Wang et al., (2006) and in WCNP by Jamtsho and 

Wangchuk (2016) to exterminate problematic wildlife by the 

respondents. Can et al., (2014) also observed that people killed 

bear with the hope that it would reduce conflict out of frustration, 

thereby hindering bear conservation efforts. 

 

Indicator of Conservation threats to HBB from the park staffs. 
The park apprehended six bear poaching cases during the last five 

years. In these cases, the HBB was mainly killed in retaliation to 

crop and livestock depredation followed by purposeful hunting, 

and accidental trap set for other wildlife. Setting up of traps was 

the most widely used methods for killing the bear by the poachers 

for bear bile. The best mitigation measures toward avoiding and 

reducing human-bear conflict was through community awareness 

(46%) followed by electric fencing (38%) in the study area. 

However initiatives for conflict reduction should be focused in 

places where conflict is likely to occur and where conflict 

management strategies have the greatest potential to be effective 

(Northrup et al., 2012). 

 

Respondents’ suggestion to reduce human-bear conflict in future. 
Electric fencing installation was suggested as the best measure to 

reduce human-bear conflict (63%) as well as other wildlife 

conflicts in the area. Similarly, electric fencing proved be effective 

in reducing human-bear conflict if strategically located and well 

implemented according to Dorji (2016). However mitigation 

strategies such as electric fencing and frightening devices may be 

inappropriate to apply that can alter the behavior of depredating 

bears (Conover, 2002). Moreover, it is expensive for the 

government to provide electric fence to all the farmers 

experiencing HWC. 

 

Conclusion and Recommendation 

HBB is highly distributed in Saleng gewog under Mongar 

Dzongkhag, followed by Ura and Chumey gewog under 

Bhumthang dzongkhag. The HBBs highly suitable potential area is 

289 km2 and least suitable area count of 616 km2.However further 

systematic bear habitat distribution is recommended for the 

whole park to generate accurate data. Most of the bear conflict 

occurred in dry land areas followed by vegetable garden.  

 

Crop damage reported the highest cases with 58% (n = 104) 

followed by 24% (n = 43) cases of livestock depredation. Similarly 

bear mauling cases of 14% (n = 12) and house raid 3% (n = 6) are 

also being reported in the study area. The crops depredation by 

HBB on maize was overwhelmingly high. However since the result 

is purely interview based, there is need of study for the 

preference of the crop raid by bear in future. A total of 298 

numbers of livestock has been killed with mean loss of 7 livestock 

per household for the last five years. The highest number of 

livestock being killed was sheep followed cow. All livestock 

depredation occurred during the night.One possible reason for 

increase in livestock killed could be due growing practice of 

unsupervised livestock guarding, however the rate of increase in 

attack is not known which need to be further studied. 

 

The main challenges faced by the park was the lack of 

community’s participation followed by the lack of fund for carrying 

out any conservation activities in the park. The few numbers of 

respondents reporting the damages caused by bear to the 

concerned office indicate the ineffectiveness of the policy in place 

or compensation scheme which need to be reviewed further. 

Therefore with the frequent and widespread incidences of human 

bear conflict in and around PNP boundary, it is recommended that 

bear conservation activities should be focused beyond the parks 

boundaries.Awareness campaign on wildlife conservation values 
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with special focus on endangered and key species need to be 

carried out.Additionally, it is recommended to test the feasibility 

study on community-based livestock and crop insurance scheme 

to increase the tolerance of farmers on damage caused by 

bear.Further research on HBBs food preferences, feeding habits 

and habitat utilization need to be carried out in PNP and in the 

country in general identify the source of conflict. 
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