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ABSTRACT 

This study was conducted to assess the impacts of awareness programmes and local 

peoples’ perception of threats to White-bellied Heron (WBH) along Punatsangchu. A semi-

structured questionnaire was used to carry out census survey on native residents near WBH’s 

principal habitats, and data was analysed using descriptive models, Mann Whitney U Test, 

Spearman’s Correlation and Cross Tabulation with Chi-Square Test on Statistical Package 

for Social Science (SPSS). Results showed that local people are aware of the presence of 

WBH in their locality and majority (63.64%, n = 49) knew it as a water bird. Most 

respondents felt happy when they saw WBH and their happiness differed significantly 

between those who attended awareness programmes and those who did not; U = 277, Z = -

5.107, p = .000, r = .58. Findings showed the importance of public awareness as a major 

conservation tool; awareness programmes were significantly associated with local peoples’ 

reduction in stone extraction; X2 (1) = 11.78, p = .001, sand extraction; X2 (1) = 8.511, p = 

.005, wood extraction; X2 (1) = 19.983, p = .000, and livestock grazing; X2 (1) = 19.983, p = 

.000, in principal WBH habitats. Yet, majority (72%) of the respondents observed a declining 

trend in WBH population along Punatsangchu and the decline was significantly associated (p 

< .01) with natural resource extractions and hydropower dam construction. The factors 

posing high disturbance to WBH are sand and stone extraction, hydropower dam 

construction, human congregation along the basin, fishing, overhead powerlines, roads and 

forest fires. Other factors such as livestock grazing, predatory birds, wood extraction and 

bridges are perceived to be posing low disturbance to WBH. However, this study is solely 

based on local peoples’ perception and not a result of direct observation by the researcher.   

Keywords: White-bellied Heron, local people, awareness, threat, disturbance, Punatsangchu. 
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CHAPTER ONE 

Introduction 

1.1 Background  

The white-bellied Heron Ardea insignis (Hume), also known as the Imperial Heron is 

threatened with extinction across its entire home range. White-bellied Heron (WBH) is a 

critically endangered species of herons with its global distribution restricted to the Eastern 

Himalayan foothills. In Bhutan it is currently known to occur along two major river systems. 

The existence of such rare species complements Bhutan’s status as exclusive biodiversity 

hotspots in the world. Located in the Eastern Himalayas, Bhutan is home to a rich floral and 

faunal diversity disproportionate to its size of 38,394 km2, of which 81.27% are covered 

under forest cover and 51.24% falls under protected areas (DOFPS, 2016).  

Bhutan is home to more than 5,600 species of vascular plants and 282 species of non-

vascular plants (RGOB, 2009).  Two hundred species of mammals are known to occur in the 

country, including 27 globally threatened species. Currently, around 678 bird species are 

estimated to be found in Bhutan out of which 20 are globally threatened, 4 critically 

endangered, 1 endangered, 15 vulnerable, 24 near threatened and 565 least concerned 

(BirdLife International, 2016; RGOB, 2009). WBH is one of the critically endangered 

species currently known to occur along Punatsangchu in the west and Mangdechu in central 

Bhutan (RSPN, 2016).  

Recognising the overestimation of global WBH population than its actual number, and 

owing to its fast declining trend, WBH’s status was relegated to ‘Critically Endangered’ on 

the IUCN’s Red List for Threatened Species, 2007 (BirdLife International, 2015).  Birds are 

an important link in the ecology and their extinction would indicate a deteriorating 

environment (Gregory et al., 2003). Environmental deterioration and loss of species are 

caused by natural processes and anthropogenic impacts. In Bhutan, WBH faces a significant 

threat mainly from developmental activities.  

1.2 Problem Statement and Rationale  

The purpose of the study is to assess impacts of awareness programmes and local 

peoples’ perception on WBH, and the threats faced by WBH along Punatsangchu. Social 

perception on WBH forms a very strong indicator of its survival. Conservation of habitats, 

thus birds, depends on the local people’s perception of the importance of birds with regard to 
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some aspect of their livelihoods (Owusu, 2008). However, unless people’s livelihoods are 

secured and their needs met, community support for conservation activities usually forms a 

low priority (RSPN, 2010).  Local communities are the primary stakeholders in WBH 

conservation initiatives and any campaign has to be started by educating local people 

(Krishna et al., 2012). 

The construction of several hydropower dams along Punatsangchu poses a direct threat to 

the WBH and its habitat. Human population congregation, mostly hydropower project 

construction workers along the basin also cause disturbance to the WBH. Earlier findings 

revealed that Punatsangchu basin was more prone to human disturbance as compared to 

Mangdechu basin, mainly due to hydropower constructions (Wangdi, 2014). With such 

anthropogenic threat in addition to those already posed by natural calamities such as natural 

forest fires; WBH protection is vital for global biodiversity conservation. One main reason 

for anthropogenic pressures on WBH is due to scanty awareness among individuals and 

policy makers.  

RSPN streamlines awareness building and sensitisation programmes into WBH 

conservation activities (RSPN, 2010). Various conservation awareness materials such as sign 

boards and posters were put up along WBH’s principal habitat along Punatsangchu (RSPN, 

2010). Awareness programmes were also carried out among the local residents and 

communities of Punatsangchu, Ada, Nangzhina, Zawa, Hararongchu, Sunkosh, Phochu, 

Mochu, and among Punatsangchu Hydropower Project Staff and Workers (RSPN, 2010). 

Yet, due to a lack of study on the impacts of such programmes, behavioural or perception 

change in the local people is still unknown. Hence this study is expected to add to knowledge 

base on WBH and help improve effectiveness of future WBH conservation efforts. 

1.3 Objectives 

1.1.1. Assess local peoples’ awareness on WBH and their habitats  

1.1.2. Assess local peoples’ perception on threats faced by WBH and their habitats 

1.1.3. Assess the impacts of awareness programmes on local peoples’ change in attitude and 

behaviour towards WBH  and their habitats 
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CHAPTER TWO 

 Literature Review 

2.1 General Background 

White-bellied Heron (Ardea insignis), also known as the Imperial Heron, is the second 

largest species of herons. WBH is described as a shy and solitary tropical bird species 

(Krishna et al., 2012). WBH prefers its habitat near riverbanks with gravel and sand 

surrounded by subtropical forests. In Bhutan the species is known to breed and roost in 

Chirpine forests Pinus roxburghii Sarg (Dorji, 2011).  

2.2 Population and Distribution 

Global WBH population is restricted to the Eastern Himalayan foothills in Bhutan, 

North-East India to the hills of Bangladesh and North Myanmar (BirdLife International, 

2016). Although no population survey is conducted, the current population size is found to be 

best placed in the band of 50-249 mature individuals across its entire home range (Birdlife 

International, 2016). Owing to its small population and a rapidly declining trend, IUCN 

classified WBH as critically endangered on its Red List of Threatened Species since 2007.  

In Bhutan, WBH is known to be occurring along two major river systems, Punatsangchu 

and Mangdechu. A total of 28 individuals were recorded in Bhutan in 2015, 26 along 

Punatsangchu and 2 along Mangdechu (RSPN, 2015). Its habitats are located along Phochu, 

Mochu, confluence of Phochu-Mochu, Punatsangchu, Kamechu, Hararongchu and Burichu 

confluence in the west, Mangdechu and Bertichu in the central Bhutan.  

2.3 Threats 

The threats causing rapid decline in the global WBH population are reported to be 

extensive habitat loss due to degradation and disturbance of forests and wetlands, hunting 

and pollution (Krishna et al., 2012; Birdlife International, 2016). These are caused across its 

entire home range due to three main factors. The first is the increasing human demography 

and spreading settlement into prime WBH habitat (Price and Goodman, 2015).  Secondly, 

due to climate change, that is predicted to impact the Eastern Himalayas more than the global 

average (Shrestha et al., 2012). Climate change will have adverse impacts on biodiversity, 

including increased rate of species extinction (Foden et al., 2013). The third factor is the 

rapid hydropower development along many of Himalaya’s fast flowing rivers, which is 

predicted to have large scale impacts on the region’s terrestrial and aquatic biological 
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diversity (Pandit and Grumbine, 2012). These factors will have either direct or indirect 

impacts on WBH or its habitat.  

2.3.1 Direct  

Infrastructure development such as hydropower generation, dam and road constructions 

pose a direct threat to the WBH. Other factors posing threat to WBH and its habitats are 

extractive activities such as quarrying, mining, logging and agricultural expansions (Price 

and Goodman, 2015). Such threats cause habitat fragmentation. In Bhutan, hydroelectric 

power constructions and road improvements have resulted in significant habitat degradation, 

and continue to pose threat as several hydropower plants are being constructed along 

Punatsangchu (Wangdi, 2014; Birdlife International, 2016; RSPN, 2015). The undergoing 

hydropower development and the planned mega-hydropower projects to harness 10,000 MW 

by the year 2020 (RGOB, 2010) is expected to have a significant impact on the biodiversity 

of the country, including WBH. Human population congregation along the basin, mainly 

hydropower construction workers are both a threat and a disturbance to WBH. Four species 

of herons, including one subspecies, are likely extinct due the adverse impacts of human 

colonisation (Kushlan, 2007). 

Forest fires are a primary cause for destruction of WBH nests (Price and Goodman, 

2015). In 2007, six active nests holding six chicks were recorded but three nests were 

subsequently abandoned due to forest fires (Pradhan et al., 2007).  

2.3.2 Indirect 

One of the main indirect cause of threat to WBH and its habitat is the lack of knowledge 

and scanty awareness among individuals and policy makers in WBH range countries (Price 

and Goodman, 2015). This deficit resulted in poor conservation policies and inadequate legal 

protection of such critically endangered species.  

Lack of co-ordination among the WBH range countries is also viewed as an indirect 

cause (Price and Goodman, 2015). This has led to a poor consolidation and inadequate 

implementation of a concerted effort toward WBH conservation globally.   

2.4 Conservation Status 

In Bhutan, WBH is a totally protected species under Schedule-I of the Forest and Nature 

Conservation Rules of Bhutan 2006 (RGOB, 2006). The first efforts for conservation of the 
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WBH by RSPN and the Royal Government of Bhutan were initiated in the 1990s. Goen 

Shari-Kamechu-Ada conservation area was also delineated as a protected habitat of WBH 

following an advocacy and public support. 

In the continued effort to protect WBH, RSPN carries out population survey regularly 

along Phochu, Digchu and Burichu, and at Ngangshina and Hararongchu. RSPN also carried 

out gene sample collection and studied chemical contents in the fishes and the water of their 

habitats (RSPN, 2009).  

From June 2008 through June 2010, RSPN and partner agencies in the Royal 

Government conducted a nationwide WBH survey, conservation awareness programmes, 

grassroots community workshops, and several meetings with high-level officials of the 

Punatsangchu Hydropower Projects. RSPN put up a number of conservation awareness 

materials, posters and signboards in communities near the WBH’s principal habitat along the 

Phochu and constructed feeding ponds (RSPN, 2010). 

RSPN in collaboration with the Department of Livestock and Department of Forests and 

Park Services, conducted a captive-rearing project to address the high chick mortality rate, 

which was first of its kind to safeguard WBH in the world (RSPN, 2011). RSPN is the only 

organisation to monitor and protect WBH in Bhutan.  

2.5 Awareness  

Globally, lack of awareness among the general public is thought to be a primary cause for 

inadequate conservation measures (Price and Goodman, 2015). In Bhutan, RSPN streamlines 

awareness building and sensitisation programmes into WBH conservation activities. Various 

conservation awareness materials such as sign boards and posters were put up along WBH’s 

principal habitat along Punatsangchu. Awareness programmes were also carried out among 

the local residents and communities of Punatsangchu, Ada, Nangzhina, Zawa, Hararongchu, 

Sunkosh, Phochu, Mochu, and among Punatsangchu hydropower project staff and workers 

(RSPN, 2010).  
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CHAPTER THREE 

Methodology 

3.1 Study Area 

The study was carried out in the villages along Punatsangchu basin and its tributaries 

namely Phochu, Mochu, Kamechu, Hararongchu, Burichu and Sunkosh. The study site falls 

under three Dzongkhags, Punakha, Wangduephodrang and Dagana that are partly 

encompassed by three protected areas, Jigme Dorji National Park, Jigme Singye Wangchuck 

National Park and Phibsoo Wildlife Sanctuary. However, majority of the WBH habitats fall 

outside of the protected areas.  

3.2 Sampling and Data Collection  

Primary data was gathered through census survey using a semi-structured questionnaire. 

The survey was targeted on households that are native residents along the basin. Households 

near the WBH’s principal habitats along the river basin were selected for the survey and a 

face-to-face interview was conducted to collect primary data. Prior to data collection, the 

questionnaire was tested on ten randomly selected households from the Kamechu.  

Secondary data was collected from RSPN office, books and websites. Online journals 

such as Journal of Threatened Taxa and Research Gate were accessed for articles and 

research papers.  

3.3 Data Analysis 

Data collected was analysed using descriptive models, Cross Tabulations with Chi-

Square Test, Mann Whitney U Test and Spearman’s Correlation on Statistical Package for 

Social Science (SPSS). Graphs and figures were generated using Microsoft Excel. Maps were 

generated using Arc GIS software.  
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Figure 1: Map showing study area, generated using GIS 
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CHAPTER FOUR 

Results and Discussions 

4.1 Respondents Demographic Characteristics 

Demographic characteristics of respondents (n = 77) were similar across the whole study 

area. In general male respondents constituted 67% and female constituted 43%. The ages of 

the respondents ranged from 26 to 81 years. Ninety eight percent of the respondents were 

farmers practicing subsistence integrated farming and 2% were small business holders. 

Eighty four percent of the respondents had no educational background. Educational 

qualification in the study area comprised of Non-Formal Education (6%), Primary Level 

(5.7%), Higher Secondary Level (2.9%) and Degree (1.4%).  

4.2 Local People’s Awareness on WBH 

The majority (97.4%) of the respondents saw WBH and was aware of its presence in their 

locality. They came to know about WBH from signboards (36.8%), RSPN staff (32.8%), 

Foresters (26.3%), Friends (2.6%) and TV (1.3%). Local people saw WBH mostly along 

riverbeds (67.6%) followed by lakes (16.1%) and forests (8.1%). Respondents knew WBH as 

a water-bird (63.6%), big bird (15.6), endangered (9.1%) and seasonal bird (9.1%).  

The establishments of signboards portraying the picture of WBH acted as a catalyst for 

provoking curiosity in many illiterate local residents. Many people got interested in knowing 

about the bird they saw on signboard and later knew about its presence in the locality. Prior 

to that 36.4% of the respondents were not aware or did not notice the presence of WBH in 

their locality. Results indicated that the signboard with pictorial representation were an 

effective tool for spreading awareness especially in localities with low literacy rates.  

Thirty seven percent (n = 29) of the respondents saw WBH nest on tall Chirpine trees. 

This supports the earlier findings that WBH prefers its nesting on tall Chirpine trees rooted 

on slopes of 35o to 48o (Dorji, 2011). WBH’s nesting preference on tall Chirpine trees on 

steep slopes could be due to its solitary nature and to escape disturbances.  Thirty four 

percent (n = 26) of those who saw WBH nest said that the nest they saw was abandoned by 

the bird. Thirty three percent (n = 8) of those who saw abandoned nest reported human 

disturbance to be the cause of abandonment and 12.5% (n = 3) attributed forest fires for nest 

abandonment by WBH. In 2007, six active nests holding six chicks were recorded but three 

nests were subsequently abandoned due to forest fires (Pradhan et al., 2007). Forest fires 
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were perceived by 40.1% of the respondents to be causing a high threat to WBH in general 

(Table 6). Fifty four percent (n = 13) of those who saw abandoned nest had no idea about the 

cause of abandonment.  

Thirty two percent (n = 25) of the respondents saw WBH juveniles. In their observation 

the juveniles were disappearing (84%, n = 21) before being fully fledged, only 4% (n = 1) of 

the respondents saw fully-fledged juveniles (Figure 2). Through the observation of 72% (n = 

55) of the respondents, WBH population is declining and 17% (n = 13) observed WBH 

population had remained unchanged (Figure 3).  

 

Figure 2: Local peoples’ observation of WBH juveniles 

 

Figure 3: Local peoples’ observation of WBH population trend  
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However, based on RSPN’s record of WBH population count from 2003-2016, the 

population trend gradually increasing (RSPN, 2016; Figure 4). This mismatch between local 

people’s observation and RSPN’s record could be due to the bird’s habitat relocation; with 

increasing disturbances along Punatsangchu caused by developmental activities, the sensitive 

bird may be abandoning its old disturbed habitats and moving to other undisturbed places 

(Tomankova, 2013). When WBH abandons old disturbed habitats along Punatsangchu, local 

residents along the basin might have perceived the change and could have concluded that 

WBH population is decreasing.  

 

Figure 4: WBH population trend from 2003-2016 (RSPN, 2016) 
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and WBH do not compete in food resources, local people do not hold any opposing attitude 

towards WBH conservation. The local people see WBH as a solitary peaceful bird that 

neither causes nuisance nor disturbance which could be the reason for local peoples’ positive 

attitude towards WBH (Jackson et al., 2003). Owing to its very peaceful nature local people 

refer to WBH as ‘Lhabja’ (heavenly bird). This reference clearly depicts the local residents’ 

positive attitude towards WBH.  

However, a Mann Whitney U Test showed that local people’s attitude toward WBH 

differed significantly between those who attended awareness programmes (Mdn = 3, SD = 

.420) and those who did not attend awareness programmes (Mdn = 2, SD = .487); U = 277, Z 

= -5.107, p = .000, r = .58. Those who attended awareness programmes were more likely to 

hold positive attitude towards WBH compared to those who did not attend awareness 

programmes. The results indicate the importance of public awareness as a major conservation 

tool for wildlife (Kumssa and Bekele, 2014). During the awareness programmes, 

conservationists and park forestry officials informed local residents near WBH habitats on 

the status of the bird, and were sensitized on the potential impacts of their activities on WBH. 

The difference in attitude between those who attended awareness programmes and those who 

did not could be due to the fact that, the attendees gained more understanding about the 

nature of critically endangered WBH and the importance of its conservation (Ebua et al., 

2011). Whereas those who did not attend awareness programmes might have perceived WBH 

conservation to be limiting their access to natural resources such as sand and stone (Ebua et 

al., 2011) as local people near principal WBH habitats were asked to reduce their activities in 

its habitats. Natural resource extractions and livestock grazing in areas habited by WBH were 

some of the activities asked to be reduced. Consequently, local peoples’ activities such as 

stone, sand and wood extraction and livestock grazing in prime WBH habitats were 

significantly reduced.  

4.4 Impact of Awareness Programmes 

A Cross Tabulation with chi-square test showed significant association between 

awareness programmes and the local peoples’ change in stone extractive activities from 

WBH habitats; X2 (1) = 11.78, p = .001 (Table 1). From among those who attended 

awareness programmes, significantly (std. residual = 3.4) more attendees (41) than expected 

(34.4) reduced their stone extractive activities from WBH habitats. Following awareness 
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campaigns in 2007, majority (75.9%, n = 54) of the respondents who attended the 

programmes said that they reduced stone extraction from WBH habitats which could have 

been a cause of threat to WBH. Result indicates that the awareness campaigns are a crucial 

conservation strategy for protecting species such as WBH.   

Table 1: Stone extraction from WBH habitat by local people after awareness programmes 

   Stone Extraction  

Total     Reduced Unchanged 

Attended Awareness 

Programmes  

Yes  Count 41 13 54 

No Count 8 15 23 

 

Total  49 28 77 

A Cross Tabulation with Chi-Square Test showed significant association between 

awareness campaigns and change in sand extraction from WBH habitats by local people; X2 

(1) = 8.511, p = .005 (Table 2), from among those who attended awareness programmes, 

significantly (std. residual = 2.9) more attendees (40) than expected (34.4) reduced their sand 

extractive activities from WBH habitats. Local people from Berti, Zhemgang, opposed sand 

quarrying activity carried out by NRDCL along Bermu, a tributary of Mangdechu that was 

used by WBH as foraging and breeding habitat (Wangdi, 2015). It was after the sensitisation 

programmes that local people in Berti raised their concerns that the sand quarrying activity 

was damaging WBH’s habitat. Such concern from local people indicates not only their 

willingness to reduce activities that disturb WBH, but it also indicates their support for the 

species conservation. Respondents along the Punatsangchu said that they were frequently 

reminded by the conservationists and forest rangers to be cautious of their activities in or 

near WBH habitats. And, the respondents implied that since they do not undertake any 

constructions that require usage of cement, sand was not an essential raw material for them. 

However, some highlighted that contractors from outside their locality are the ones who often 

extract sand and stone with heavy trucks and machinery. Such activities might be causing 

threats and disturbances to WBH. 
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Table 2: Sand extraction from WBH habitat by local people after awareness programmes  

   
Sand Extraction  

Total 
  

 

Reduced Unchanged 

Attended Awareness 

Programmes 

Yes  Count 40 14 54 

No Count 9 14 23 

  Total 49 28 77 

A Cross Tabulation with Chi-Square Test showed significant association between awareness 

campaigns and change in wood extraction from WBH habitats by local people; X2 (1) = 

8.857, p = .005 (Table 3), from among those who attended awareness programs, significantly 

(std. residual = 2.9) more attendees (36) than expected (30.2) reduced their wood extractive 

activities from WBH habitats. Sixty seven percent of the respondents who attended 

awareness campaigns said that they reduced wood extraction from WBH habitats. Before the 

campaign, respondents said that they used to collect wood debris from river banks. Following 

the campaign, respondents reported to have reduced such activity from WBH habitats.  

Table 3: Wood extraction from WBH habitat by local people after awareness programmes 

   
Wood Extraction 

Total 

    

Reduced Unchanged 

Attended Awareness 

Programs 

Yes Count 36 18 54 

No Count 7 16 23 

  Total 43 34 77 

A Cross Tabulation with Chi-Square Test showed a significant association between 

awareness campaigns and change in livestock grazing; X2 (1) = 19.983, p = .000 (Table 4), 

from among those who attended awareness programs, significantly (std. residual = 4.5) more 

attendees (43) than expected (34.3) reduced their livestock grazing in WBH habitats. After 

awareness campaign, 79.6% of the respondents who attended the programmes reported to 
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have reduced livestock grazing in WBH habitat. Livestock in the whole study area mostly 

consisted of cows and bulls, which local people used for subsistence milk production and 

draught purposes.  

Table 4: Livestock grazing in WBH habitat by local people after awareness programmes 

   Livestock Grazing  

Total    Reduced Unchanged 

Attended Awareness 

Programmes 

Yes  Count 43 11 54 

No Count 6 17 23 

  Total 49 28 77 

     4.5 Local People’s Perception on Threats and Disturbance to WBH 

Spearman’s Correlation showed that WBH population change was negatively correlated 

with both sand; rs = -.772, p = .000 (Table 5) and stone extraction; rs = -.584, p = .000 (Table 

5) from WBH habitat. The results indicate that with the increase in sand and stone extraction 

from WBH habitats, WBH occurrence in those habitat decreases.  

Respondents said that after awareness programmes in 2007, they reduced their activities 

such as sand and stone extraction from WBH habitats. However, they highlighted that sand 

and stone extraction by contractors from outside their locality is still an issue that is 

deteriorating WBH habitats. Respondents expressed that contractors from outside the locality 

often extract sand and stone from Punatsangchu basin with heavy trucks and excavators. This 

problem might be causing wading birds like WBH to redistribute its foraging habitats to 

other undisturbed areas (Tomankova, 2013). Abandonment of disturbed habitats by WBH 

could also be explained by the bird’s sensitive and wary nature to such disturbances (Krishna 

et al., 2012). Mainly along Punatsangchu basin, heavy machinery such as trucks and 

excavators are being used to extract sands and stones, which not only deteriorate the 

landscape but also create noise pollution. The ongoing hydropower construction along the 

basin intensifies the usage of such heavy machinery. 

Spearman’s Correlation showed that hydropower dam construction was negatively 

correlated with WBH population change along Punatsangchu; rs = -.386, p = .002 (Table 5). 

The results indicate that as the hydropower project construction activities increases, 
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occurrence of WBH in the area decreases. Hydropower constructions are generally 

characterised by dam building, road constructions, powerline extensions, labour congregation 

and related socio-economic activities. Ancillary infrastructures requisite for hydropower dam 

construction such as development of roads and transmission lines causes loss of terrestrial 

habitats (Reid et al, 2010). The hydropower development was found to cause a change in the 

floristic composition of the area (Wangdi, 2014). In addition, on-river dam construction 

causes aquatic habitat fragmentation that impedes fish migration, thus affecting fish 

population in the locality (Reid et al., 2010). This could also be another hydropower related 

factor that might deteriorate WBH population decline along Punatsangchu because fish is 

currently known to be its main diet (Hancock and Kushlan, 1984; Price and Goodman, 2015). 

In a study that compared WBH population before and after hydropower dam construction 

along Punatsangchu, it was found that WBH population declined after the commencement of 

hydropower construction project (Wangdi, 2014). Earlier empirical study also shows that the 

abundance of species is inversely associated with anthropogenic activities (Lepczyk et al., 

2008). 

Factors related to hydropower dam construction might be causing the sensitive bird to 

abandon its disturbed habitats and relocate to other undisturbed areas. During the course of 

this study, WBH was sighted in two new locations; a birding team from UWICE sighted a 

WBH along the river at Gomkora, Trashiyangtse, on 28 December, 2015; and a pair of WBH 

was sighted along the Sunkosh basin by forestry official of Kalikhola range (currently known 

as Lhamoizingkha), Dagana, on 18 April, 2016 (RSPN, 2016). Both the new locations are 

inhabited by local residents and are undisturbed by developmental activities. Such 

coincidence explains WBH’s sensitive nature to disturbances.   

Table 5: Correlation between threats and WBH population change 

 WBH Population Change  Hydropower  Sand Stone  

WBH Population Change  

Hydropower  

Sand  

Stone  

1 

69 

69 

69 

- .386** 

1 

 

- .772** 

 

1 

 

- .548** 

 

 

1 

       ** Significant at p < .01 
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There are also other threats that were not significantly associated with WBH population 

change, but were a cause of disturbance to WBH (Table 6). Spearman’s Correlation showed 

that factors such as wood extraction (rs = .145, p = .233), livestock grazing (rs = .123, p = 

.314), human population increase (rs = -.104, p = .393), fishing (rs = -.136, p = .264), 

overhead powerlines (rs = -.151, p = .215), roads (rs = -.150, p = .220), bridges (rs = -.065, p = 

.594), bird predators (rs = -.228, p = .06) and forest fires (rs = -.025, p = .838) were not 

significantly associated with WBH population change. There were several factors which 

could have contributed to the results. The respondents were distributed across different 

locations with differing infrastructural endowment, thus differing perceptions on possible 

threats and disturbances from infrastructures such as roads, bridges and overhead powerlines. 

Some respondents felt that the land based infrastructures such as roads, bridges and overhead 

powerlines do not necessarily hinder water birds such as WBH.   

Table 6: Response of interviewees on threats and disturbance to WBH  

Threats 
In percent (%) 

High Medium Low Don’t know 

Hydropower 63.6 14.3 3.9 18.2 

Human population Increase  61 23.4 6.5 9.1 

Sand extraction 67.5 15.6 5.2 11.7 

Stone extraction 67.5 16.9 3.9 11.7 

Wood extraction 16.9 24.7 53.2 5.2 

Overhead powerlines 40.3 19.5 23.4 16.9 

Bridges 5.2 20.8 57.1 16.9 

Roads 45.5 29.9 15.6 9.1 

Fishing 49.2 23.8 12.2 14.8 

Livestock 3.9 9.1 76.6 10.4 

Predatory birds 19.5 9.1 36.4 35.1 

Forest fires 40.3 5.2 3.9 50.6 

Human population increase (61%, n = 47) along the Punatsangchu basin was perceived to 

be causing a high disturbance to WBH habitat (Table 6).  With the congregation of human 

population along the Punatsangchu basin, mostly Indian laborers with hydropower 
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construction project, respondents alleges proliferating illegal fishing (49.2%, n = 51) as a 

cause of threat and disturbance to WBH (Table 6). Although fishing without permit is 

prohibited by law, respondents are aware of illegal fishing by Indian laborers along the basin. 

In India, factors such as increasing human demography, encroachment, and fishing were 

reported to be major cause of threat to wetland birds (Kumar and Gupta, 2013). Such activity 

not only poses direct challenge of competition for food, but it also hampers WBH’s access to 

foraging habitats due to its sensitive and solitary nature.  

Local people do not hold any conflicting attitude toward WBH, but the construction 

laborers from India might hold different opinion. Two respondents witnessed WBH casualty 

by Indian laborers; in 2011, a female resident from Goen Shari witnessed an Indian laborer 

working on a bridge construction, purposefully killing a WBH by throwing stone. Another 

male resident from Zawa saw a WBH carcass nearby the Punatsangchu basin with its head 

missing in 2012, allegedly killed by an Indian laborer from the hydropower project.  

Roads (45%, n = 38) and Transmission lines (40%, n = 31) were perceived by the 

respondents to pose a high threat and disturbances to WBH (Table 6). The frequent 

movement of heavy vehicles plying the roads was thought to create noise pollution and cause 

disturbance to WBH. Powerlines were feared by the local people to be affecting the WBH, 

especially juveniles. Collision with naked powerlines was hypothesised by the respondents to 

a cause of WBH juvenile disappearance. Whereas bridges (57.1%, n = 44) were perceived to 

pose low disturbance to WBH. Respondents reported that WBH flies high above the bridges 

and were not a cause of disturbance. 

However, wood extraction was seen as posing low threat to WBH habitat by majority 

(53.2%, n = 51) of the respondents (Table 6). WBH’s prefers nesting on tall Chirpine trees on 

steep slopes (Dorji, 2011) from which wood extraction is inaccessible. This factor could have 

prompted local people to view wood extraction as a low threat to WBH. In India, firewood 

collection is major cause of threat to wetland birds (Kumar and Gupta, 2013). 

Livestock grazing (76.6%, n = 59) was also seen as a low disturbance to WBH by the 

local residents (Table 6). Respondents expressed that since domestic cattle like cows are not 

violent in nature, WBH and cattle often overlap in their habitat use without disturbance to 

either side. Whereas earlier findings concluded that cattle movement is an important 

disturbance factor in the entire WBH habitat range in Bhutan (Dorji, 2011). In India, 
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livestock grazing is a major cause of threat to wetland birds (Kumar and Gupta, 2013). But 

local residents along Punatsangchu witnessed that WBH was unaffected by the presence of 

cows in its habitats. However the slightest presence of a human being in the sight of WBH 

scares away the bird. Human presence was perceived to be causing a high disturbance to the 

WBH; if a WBH is being scared away by a human presence, the bird was found to avoid that 

area for a couple of days on stretch. This finding supports earlier research conclusion that the 

wary WBH once disturbed does not return to the site until satisfied that the threat or 

disturbance no longer exists (Mondal and Maheswaran, 2014). Most birds display tolerance 

to certain level of disturbance and maintain alert distance (Fernandez-Juricic et al, 2001). 

Even the chicks were found highly sensitive to human presence; if a chick notices  human 

presence, the chick will keep looking in the direction of human presence even after a couple 

of days, as witnessed by respondents. One main cause of human disturbance was reported to 

be birdwatchers and bird photographers.   

Predatory birds such as crested serpent eagles (Spilornis cheela Latham) were reportedly 

seen by 19.5% of the respondents to be causing threat to the WBH chicks. Although a mature 

WBH are safe from attacks by crested serpent eagles, owing to its bigger size, WBH chicks 

were found vulnerable to predatory attacks.  Local residents hypothesise that WBH chicks’ 

disappearance could be due to attacks by predatory birds such as crested serpent eagles.  
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CHAPTER FIVE 

Conclusion and Recommendations 

The local residents along Punatsangchu are aware of WBH’s presence in their locality 

and they know WBH mostly as a water bird. Majority of the respondents felt happy when they 

saw WBH and their happiness differed significantly between those who attended awareness 

programmes and those who did not. A Mann Whitney U Test revealed that those who attended  

awareness campaigns expressed more happiness when seeing WBH compared to those who did 

not attend awareness campaigns; U = 277, Z = -5.107, p = .000, r = .58. A Cross Tabulation with 

Chi-Square Test revealed that after attending awareness campaigns, local people significantly 

reduced their WBH disturbance factors such as extraction of sand; X2 (1) = 8.511, p = .005, 

stone; X2 (1) = 11.78, p = .001 and wood; X2 (1) = 8.857, p = .005, from WBH habitats. 

Livestock grazing in WBH habitats was also significantly reduced after awareness campaigns; X2 

(1) = 19.983, p =.000. The results highlight the importance of public awareness as an important 

conservation tool for protecting wildlife such as WBH.  

Yet, majority of the respondents observed a declining trend in WBH population. The 

decline was negatively associated with extraction of sand; rs = -.772, p = .000 and stone; rs = -

.584, p = .000 from WBH habitats. Hydropower dam construction was also negatively associated 

with WBH population decline; rs = -.386, p = .002. However, the findings are solely based on 

local peoples’ perception.  

There are other factors as well that are not significantly associated with WBH population 

decline but are a cause of disturbance to WBH. Factors such as human congregation along the 

basin, fishing, forest fires, overhead powerlines and roads are perceived to be causing high 

disturbance to WBH. The main causes of human disturbance are reported to be bird 

photographers and illegal fishermen along the basin. Therefore, there is a need to devise a 

mechanism to caution bird watchers and strictly monitor illegal fishing practices.  

Other factors such as wood extraction, livestock grazing, bridges and predatory birds are 

reported to be of low disturbance to WBH. However, some respondents fear predatory attacks 

from crested serpent eagles to be the cause of WBH juveniles’ disappearance. Hence, there is a 

need to study the cause of WBH juveniles’ disappearance. The findings herein reflects the 

response from local people along Punatsangchu basin only and the study did not access response 

from residents along Mangdechu basin due to time constraints.  
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ANNEXURE 

Annexure I: Questionnaire 

Objectives of the Study: 

 Assess local peoples’ awareness on WBH and their habitats  

 Assess local peoples’ perception on threats faced by WBH and their habitats 

 Assess the impacts of awareness programmes on local peoples’ change in attitude and 

behaviour towards WBH  and their habitats 

Name of interviewer:……………………………………………………… 

General Information 

1. Name:………………………………………………………………. 

2. Village:…………………………………………………………….. 

3. Gender: Male        Female  

4. Age:………………………………………………………………….. 

5. Occupation:………………………………………………………. 

6. Education? 

Primary Lower Secondary  Middle Secondary  NFE 

Higher Degree and Above Religious Institution None 

WBH Information  

1. Did you see a WBH?    Yes        No 

2. How many WBH did you see?    1-2            3-5            >6 

3. Where did you see a WBH?   Riverbed       Forests  Agricultural land     

Open area                  Others 

4. What was WBH doing when you saw?   Fishing    Roosting        Nesting         Flying             

5. What do you know about WBH?   Water bird           Big bird           Endangered           

Seasonal bird             Don’t Know 

6.  Did you see juveniles?     Yes              No 

7. How many juveniles did you see?   1-2            3-4            >5 

Q.ID  
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8. What are the threats and disturbances, in your opinion? 

Threats   High  Medium  Low  Don’t know  

Sand extraction     

Stone extraction     

Wood extraction     

Overhead powerlines     

Bridges      

Roads     

Hydropower constructions      

Fishing      

Livestock grazing      

Human disturbance     

Bird predators     

Construction laborers      

9. Your attitude toward WBH? 

Happy when 

seeing  

Don’t like it Chased it away Tried to kill  None  

10. How is the WBH population changing in your opinion? 

Increasing  Decreasing  Unchanged  Don’t know 

Nesting information                               

1. Did you see a WBH nest?  Yes         No  

2. Where did you see WBH nest ?     Chirpine                Broadleaf            Others 

3. How many WBH nest did you see?   1          2             >3 

4. Did you see an abandoned WBH nest?      Yes          No              

5. Reason for abandonment?   Forest fires    Human disturbance            Don’t know  

Foraging Information 

1. Did you ever see a WBH foraging?    Yes            No 

2. Where did you see it?   River            Stream            Still water             Others 



25 
 

Information Source  

11. How did you come to know about WBH?  

RSPN Awareness 

campaign  

Household member   Sign Boards  Friends  Forest 

TV  Geog officials Heron guardians Others (specify): 

12. Have you/household members attended any awareness program?     Yes      No 

Before Awareness Campaign 

1. Were you aware of WBH prior to awareness campaigns?  Yes             No  

2. Did you see a WBH prior to awareness campaign?  Yes             No  

3. How many WBH did you see?     1-2           3-5            >6 

4. What was done during awareness campaigns? 

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

…………………… 

5. Were you/others engaged in following activities in WBH habitat prior to awareness 

campaigns?  (tick all relevant) 

Activities  You Other people 

Yes  No Yes  No  

Fishing      

Sand extractions     

Stone extractions      

Wood extractions      

Livestock grazing       

Settlement in WBH habitat     

Vehicles      
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Others (specify):     

6. What attitude you had toward WBH? (tick all relevant) 

Happy when 

seeing   

Don’t like it Chased it away  Tried to kill it   None  

After Awareness Campaign 

1. How has the population of WBH changed after awareness campaign? 

Increased  Decreased  Unchanged  Don’t know  

2. What behavioral changes did you adopt? 

Activity in WBH habitat Reduced  Stopped  Unchanged  

stone extraction    

sand extraction    

wood extraction    

fishing    

Livestock grazing     

Spoke in favor of conservation Yes                 No  

3. How has other people’s activity in WBH habitat changed after awareness campaign in 

your opinion?  

Activity in WBH habitat Increased  Decreased  Unchanged  Don’t know  

Wood extraction      

Sand extraction      

Stone extraction      

Fishing      

People chasing away 

WBH  

    

Livestock grazing in 

WBH habitat  

    

Forest fires      
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Human settlement in 

WBH habitat 

    

Other (Specify)     

4. What initiatives have you taken in favor on WBH/habitat protection? 

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

…………………… 

 

5. What initiatives are people taking in favor on WBH/habitat protection? 

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

…………………… 

Emotional Attachment  

1. What do you feel when you see a WBH? 

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

…………………… 

………………………………………………………………………………………………

…………………………………………………… 
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2. what sentiments do people share about WBH? 

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

……………………………………………………………………………………………… 

………………………………………………………………………………………………

…………………………………………………… 

3. Did you ever see anyone trying to cause harm/kill a WBH?    Yes           No 

4. If yes, what was your reaction?   Felt pity          Tried to stop           Reported                    

Did nothing  

5. Is there any cultural values attached to WBH?  Yes                No  

If Yes, please explain…………………… 

..…………………………………………………………………………….………………

……………………………………………………………………........................................

................................................................................................................................................ 

………………………………………………………………………………………………

………………………………………………………………………………………………

…………………………………………………………………………………………….

………………………………………………………………………………………………

……………………………………………………………………………………………… 

Opinion  

6. How effective are the conservation measures?  

Conservation measures Highly effective  Medium  Not effective  Don’t know  

Restrictions on stone 

extractions   

    

Restrictions on sand     
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extractions  

Restrictions on wood 

extractions 

    

Awareness programs      

Artificial feeding ponds      

7. What is your attitude on the following conservation initiatives?  

Protective measures in prime WBH 

habitat  

Happy  Not happy Don’t care  

Restrictions on stone extraction     

Restrictions on sand extraction     

Restrictions on wood extraction    

Restrictions on fishing     

8. In your opinion, what needs to be done to protect WBH/conserve its habitat?  

Measures  Highly 

Recommend  

Recommend  Don’t 

Recommend  

Don’t 

Know  

Legal protection      

More awareness campaigns      

Engage more local people      

Identify alternative 

quarrying sites  

    

Others (specify): 

 

 

 

 

 

 

 

9. Any stories/incidents involving WBH? Please tell………………………………….. 
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ANNEXURE II: Photos From Data Collection Process 
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