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Conceptual frameworks of climate change impact on the Himalayan biodiversity have given high emphasis to
understand the linkages between indigenous people and their environment. Existing literature lacks climate
change ramification on Himalayan biodiversity due to a deficit of long-term data. Therefore, perception tools
are used to illuminate climate change impacts on Himalayan biodiversity by the local people’s knowledge
regarding their environment. We used a snowball technique to understand the indigenous knowledge,
responses, and their perception of Himalayan pheasants (Ithaginis cruentus, Lophophorus impejanus,
Lophura leucomelanos, and Tragopan satyra) with climate change in Eastern Himalaya. We carried out
a case study by taking people’s perception in and around the Khangchendzonga Biosphere Reserve. The
results indicated that climate warming is more pronounced in the local premise of Himalaya, which has
significantly affected the Himalayan pheasants. The questionnaire reliability was tested with Cronbach’s
alpha. The value was quite high despite the small number (three variables) of items. Having established
the scale reliability and validity of the data, linear regression analysis found appropriate to judge the range
shift of pheasants. The regression demonstrated the goodness of fit was quite acceptable considering the
F value; climate warming significantly influenced the overall pheasant range shift as revealed by the data
obtained from the respondents (p < 0.001). This study will be an insight into the climate change impacts on
Himalayan biodiversity and will give more focus to the threatened and narrow ranged endemic species of
the Himalayas before they go to the verge of extinction.
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Introduction

Indigenous people are closely related to the
natural elements and phenomena of the environment
(Vogt et al., 2002; Badola, 2017). This information
can be used by scientists and policy-makers to de-
velop appropriate action plans for landscape man-
agement in the future perceptive. Understanding the
local perception of wildlife conservation is a crucial
part of conservation directives for designing appro-
priate policies and conservations (Jyrwa et al., 2020).
Conservation programmes often focus to minimise
human-wildlife conflicts and minimise the unsus-
tainable use of forest resources in highly complex
socio-economic environments, where local com-
munities play a pivotal role in both the trade chain
and the conservation actions implemented (Bennett,
2016; Sanchez-Mercado et al., 2020). Therefore, na-
tive people’s perception of changes in their ecosys-
tem with time is crucial for understanding the on-
going biodiversity process and patterns, and climate
change trends of the landscape. Most of the indige-
nous and traditional ecological knowledge is vanish-
ing without proper documentation, which may help
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to get a better understanding of species range shift
data (Chhetri et al., 2018) and phenology shift data
(Barnard & Thuiller, 2008; Socolar et al., 2017) con-
cerning climate change. Similarly, in many devel-
oped countries, a loss of indigenous knowledge and
traditional culture has created a gap between people
and nature.

Nowadays, modernisation, new technology, and
anthropogenic pressure as the pursuit of the better-
ment of our lifestyle have also accelerated the loss of
indigenous knowledge. However, hunting and fishing
techniques of Arctic people mostly depend on stable
icy landscapes that are under threat by the current
rate of temperature, which is predicted to warm more
rapidly than the global mean temperature (Pachauri
et al., 2014). Climate warming is critically viewed
in response to the loss of alpine biodiversity (Gen-
tili et al., 2015). In mountain regions, upward move-
ments of plant species and timberlines are predicted
to reach «sky islands» (Gottfried et al., 2012; Pandey
et al., 2018). The increase in mean annual tempera-
tures is not uniform around the globe. Although, the
highest average temperatures are experienced in the
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mountain ecosystem of the Himalayas (Pachauri et
al., 2014). Furthermore, the Himalayan biodiversity
may come under threat from the current pace of cli-
mate change in the Eastern Himalayas (Chhetri et al.,
2018; Subba et al., 2018; Singh et al., 2020).

Rural people have an in-depth understanding
of their traditional ecological knowledge, which is
passed down through adaptive ways over genera-
tions by cultural transmission about their local cli-
mate variability information (Berkes et al., 2000).
Therefore, «local perceptions» are considered as a
tool for identification and interpretation of long-term
observation and concepts of local people’s informa-
tion (Vignola et al., 2010). Mostly, research work on
the perceptions for climate change taking the promi-
nent factors like temperature and rainfall (Byg &
Salick, 2009; Fisher et al., 2010) and even weather
data are frequently utilised for the validation by vil-
lagers’ perception (Fisher et al., 2010) and percep-
tion of vulnerability assessment by climate variabil-
ity (Saroar & Routray, 2012).

The perception of expert knowledge can be an
effective tool to address knowledge gaps in the ab-
sence of adequate data, especially in the high moun-
tain regions (Chamberlain et al., 2016). There is a
dearth of good data on birds from the high-altitude
regions of the world. However, only a few countries
have reliably appropriate long-term monitoring data
for high altitude species (Maggini et al., 2011). The
Himalayan region is considered a data-limited re-
gion. The perception-based information plays an im-
portant role to fill knowledge gaps in the data deficit
regions, like the Himalayas, for better understanding
biodiversity-related queries (Ives, 2004; Chaudhary
et al., 2011; Negi et al., 2017). Furthermore, the al-
liance between indigenous and scientific knowledge
may give a new vision of climate change impact on
biodiversity.

By specifically aiming the assessment of per-
ceived conservation threats to Himalayan pheasants
and their resilience to the warming climate, our pres-
ent study using a perception tool focuses on the four
Sikkim Himalayan pheasant species, namely [th-
aginis cruentus Hardwicke, 1821 (Blood pheasant),
Lophophorus impejanus Latham, 1790 (Himalayan
Monal), Lophura leucomelanos Latham, 1790 (Kalij
pheasant), and Tragopan satyra Linnaeus, 1758 (Sa-
tyr Tragopan). The objectives of the study were (i)
to assess climate change impacts on the resilience of
Himalayan pheasants in Sikkim Himalaya, and (ii)
to understand how Himalayan pheasants cope with
climate warming by molding themselves into range
shift and phenology shift using multivariate analysis.
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Material and Methods

Study area

The perception-based survey was done in
and around villages in the transition zone of the
Khangchendzonga Biosphere Reserve (core zone,
1784 km?: Khangchendzonga National Park (KNP),
a UNESCO World Heritage Site, inscribed in July
2016) in Sikkim, Eastern Himalaya, covering the
northern and western regions (Fig. 1). The high-
biodiversity rich Khangchendzonga Biosphere
Reserve (KBR), a part of the World’s Network of
biosphere reserves inscribed by UNESCO in July
2018 (Pandey et al., 2018), covers 2931.12 km? to-
tal spatial area, including 835.92 km? of buffer and
311.20 km? of transition zones. It extends between
27.25000000°—-27.95000000° N and 88.03305556°—
88.66694444° E, making international boundaries
with China and Nepal (Badola & Subba, 2012).

The intensive study area is located under high
altitude gradients, with no human settlement there in
the core and buffer zone. We gathered in-field percep-
tion-based information by interviewing those who are
directly or indirectly associated with the KBR such
as foresters, Himal Rakshaks (voluntary protectors),
village elders, local guides, local porters, and pack
owners. They were mostly movable participants ap-
proached in the KBR wilderness. Therefore, we used a
semi-structured questionnaire followed by a snowball
technique to procure the data from the 120 respondents.

In addition, we also approached the nearby vil-
lages of the trail of North Sikkim (Tholung-Kisong
lake trail) and West Sikkim (Yuksom-Dzongri trail)
of the KBR (Fig. 1). In this regard, the majority of re-
spondents of the interviews were males compared to
the females (less than 3%) because it was found that
males were more associated with the forest and having
better knowledge about the biodiversity of the study
area. The respondents’ age was in the range of 35-90
years. The questionnaire format consisted of a series of
the following attributes: (1) What was the availability of
the Himalayan pheasants in KBR?; (i) What was the
past status of poaching and hunting of the Himalayan
pheasants by forefathers?; (iii) What were the uses of
Himalayan pheasants by their forefathers for religious,
decoration, healer, hunting and ethno-medicine pur-
poses?; (iv) Who are the predators of the Himalayan
pheasants?; (v) What is respondent’s experience of cli-
mate warming in their locality?; (vi) Which range shift
of the Himalayan pheasants they perceive?; (vii) What
are the factors of range shift of Himalayan pheasants?;
(vii1) How do they perceive the phenology shifts of Hi-
malayan pheasants? We analysed these data to quantify
the percentage of the respondents for each attribute.
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Fig. 1. The map of the Khangchendzonga Biosphere Reserve, Sikkim Himalaya. Villages (triangles) depicted within the two

green ovals were targeted for the perception study.

Analytical analysis

From the procured data, we quantified the per-
centage of the responses and quantified the Priority
Index using the formulas:

N
RP=—"2 x100%,
TNR
P] — NSCORE ,
TSCORE

where RP is the response proportion; N_ . is the
number of respondents who answered the question;
N, 18 the total number of respondents; P is the Prior-
ity Index; N, 1 the number of scores applied by
respondents for a certain question; T . . is the sum of
applied scores. The maximum possible value for each

question was 10 scores.

Statistical analysis

Climate warming emerges with important chal-
lenges for avian species. To cope up with high tem-
peratures, birds expect to shift to colder regions or shift
their early phenology (Socolar et al., 2017). By taking
this approach for statistical analysis, we used a multi-
variate analysis to relate a set of explanatory variables
(range shift and phenology shift) with one dependent
variable, climate warming. For this study of targeted
Himalayan pheasants, we used data from local percep-
tion, adopted by Bhattacharya & Pradhan (2018).

After gathering the data (climate warming,
range shift, and phenology shift of the Himalayan

pheasants), we used various descriptive statistics to
quantify the mean, mode, median, and normality of
data by the Kolmogorov-Smirnova test and Shap-
iro-Wilk test using SPSS software ver. 21 along
with mean and standard error using R ver. 3.6.2 (R
Core Team, 2019). The collected data of the climate
change, range shift, and phenology shift of targeted
pheasants from the respondents were framed into a
4-point scale (0 — no climate change, 1 — low cli-
mate change, 2 — moderate climate change, 3 — high
climate change) for statistical analysis, adopted by
Bhattacharya & Pradhan (2018).

For establishing reliability constructs of the ques-
tionnaire, Cronbach’s alpha value was used follow-
ing the similar approach of Gliem & Gliem (2003).
A factor analysis was used to establish the scale di-
mensionality. For the questionnaire appropriateness,
we used the Barlett Test of Sphericity (BTS), Kaiser-
Meyer-Olkin test (KMO), and Principal Component
Analysis (PCA) following the similar approach of Ol-
awale & Garwe (2010) and Bhattacharya & Pradhan
(2018). BTS provides the correlation matrix among
the variables in the datasets. We used the KMO test to
quantify sample size adequacy (Norusis, 1985). The
value of the KMO test ranges between 0-1. If the
value is higher than 0.60, it demonstrates that the fac-
tor analysis of the variables is appropriate (Crane et
al., 1991; Olawale & Garwe, 2010). Also, we applied
multiple regression analysis for finding the degree of
correlation between two explanatory variables (range
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shift and phenology shift of Himalayan pheasant) and
one dependent variable climate warming adopted by
Bhattacharya & Pradhan (2018), using SPSS ver. 21.

Results

A total of 120 local people, directly associated
with the Khangchendzonga Biosphere Reserve,
were interviewed using a snowball technique. The
respondents agreed upon the factual presence of four
Himalayan pheasants, lthaginis cruentus, Lophoph-
orus impejanus, Lophura leucomelana, and Trago-
pan satyra, in KBR. The interaction and semi-struc-
tured questionnaire-based information divulged that
the majority of Himalayan pheasants inhabit the
high-altitude areas of the KBR except for Lophura
leucomelanos, confining in the subtropical forests
to temperate forests of the study area. We primar-
ily confirmed their presence in the KBR through our
field surveys. Ilthaginis cruentus and Lophophorus
impejanus occupy the subalpine-alpine meadows,
Tragopan satyra occurs in cold temperate-subalpine
forests, and Lophura leucomelanos in the subtropi-
cal — temperate forests.

The present status of availability of the Hima-
layan pheasants was also quantified based on the
questionnaire. Respondents perceived the high-
est availability of [lthaginis cruentus population
in the KBR, followed by Lophura leucomelanos,
Lophophorus impejanus and Tragopan satyra (Fig.
2). The majority of respondents reported a decreas-
ing population trend of the Himalayan pheasants in
KBR, except for Ithaginis cruentus. Apart from a
few, most of the respondents did not confirm that
they saw or encountered any poaching/hunting of
the targeted pheasants in KBR. The results revealed
that the maximum poaching/hunting pressure was
on Lophura leucomelanos in the past decades fol-
lowed by Tragopan satyra, Ithaginis cruentus, and
Lophophorus impejanus (Fig. 2).

B [thaginis cruentus

B Lophophorus impejanus

W Lophura leucomelanos
Tragopan satyra

Predator pressure

100%

80%

60%

40%

20%

Percentage of respondents

0%

Availibility

Poaching (past
decades)

Perception

Fig. 2. Respondents’ perception based on three studied
attributes (availability, poaching and predator pressure) for the
targeted Himalayan pheasants.

According to the respondents, the lower altitude
species are under pressure of hunting/poaching due
to the presence of human settlements at around 1600
m a.s.l. This could be the main reason for their higher
conservation threat. However, such poaching is often
limited to fewer instances, as per the interaction with
stakeholders. The study also developed the perception-
based Priority Index of the predators on the Himala-
yan pheasants. Buteo hemilasius Temminck & Schle-
gel, 1844 emerged as the top predator of the Ithaginis
cruentus followed by the mammals Vulpes vulpes
Linnaeus, 1758, Martes flavigula (Boddaert, 1785),
Mustela altaica Pallas, 1811 and others, based on the
Priority Index. Similarly, B. hemilasius followed by
M. altaica, M. flavigula and V. vulpes emerged as the
top predators of Lophophorus impejanus. Buteo hemi-
lasius emerged as the top perceived predator for both
Tragopan satyra and Lophura leucomelanos, followed
by M. flavigula, Canis aureus Linnaeus, 1758 and Her-
pestes urva Hodgson, 1836.

Respondents strongly agreed that the climate
change manifestations such as climate warming (in-
creasing temperature), drying wetlands and springs,
and reducing snow cover are more pronounced in Hi-
malayan premises. They perceived that the Himala-
yan pheasants are shifting their range compared to the
last 10-20 years. In their interviews, the respondents
highlighted the factors of climate warming, defores-
tation, food scarcity, vegetation shifting, and habitat
disturbance. Moreover, based on the majority re-
spondents, climate warming (rise of temperature and
depletion of snow coverage) appeared to be the main
causative agent for the range shifts (shifting higher
altitude) and phenology shift (earlier breeding time)
of the referred pheasants compared to the last few de-
cades. Their forefathers used these Himalayan pheas-
ants for various purposes such as decoration, religious
ceremonies, ethnomedicine, healing, and poaching,
which emerged in the Priority Index (Fig. 3).

30%

20%

0% I I I

10%

Percentage of respondents

Ethono
medicine

Religious  Decoration Healer Poaching

Perception
Fig. 3. The respondents’ perception on the types of the use

of the targeted Himalayan pheasants by their forefathers,
expressed as the Priority Index.
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The mean, mode, and median of three vari-
ables, climate warming, range shift, and phenol-
ogy shift were very close. This suggested that
these variables are not much of a departure from
their normal distribution. The standard deviation
was not very high, representing similarity in re-
sponses (Table 1).

Results from the analysis of the three explan-
atory variables of perception (mean and standard
error) are represented in Fig. 4. On a scale of 0 to
3, the respondents’ perception was 2.31 for cli-
mate warming, followed by 2.15 for range shift,
and 1.55 for the phenology shift. The normality
of the data tested by Kolmogorov-Smirnova test
and Shapiro-Wilk test was found as significant
(p <0.001).

The KMO test demonstrates the adequate-
ness of sample size. The model was fitted as
revealed by the y-statistic, which emerged sig-
nificantly beyond p < 0.001. The BTS results in-
dicated that the data were appropriate for Princi-
pal Component Analysis (Table 2).

25-

Score

P

RS
Perception

cw

Fig. 4. Mean score bars with standard errors of three
explanatory variables for the targeted Himalayan
pheasants. Designations: CW — climate warming, RS —
range shift, PS — phenology shift.

Table 1. Statistics of the three explanatory variables, climate
warming, range shift and phenology shift, for the respondents’
perception in relation to the targeted Himalayan pheasants

Descriptive statistic “C/;ir;?;eg Rsirilﬁe Phesl;l?i,?gy
Mean 2.31 2.15 1.55
Median 3.00 2.00 1.00
Mode 3.00 3.00 1.00
Standard Deviation 0.89 0.87 0.70
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Table 2. Kaiser-Meyer-Olkin test demonstrating the ad-
equateness of sample size and Barlett Test of Sphericity in-
dicating the appropriateness of data for principal component
analysis for the explanatory variables

Kaiser-Meyer-Olkin test of sampling adequacy 0.680
Approximate 135.085
Bartlett Test of Sphericity |df 3
p 0.001

Note: df — degrees of freedom; p — significance value

The value of Cronbach’s alpha (0.817) was
found quite high despite a smaller number of
items (three variables) for questionnaire reli-
ability. After establishing the scale reliabil-
ity and validity, linear regression analysis was
found to judge the range shift of the pheas-
ants. Results based on Principal Component
Analysis obtained an eigen-value of 2.204 and
a variance percentage of 73.47%. The compo-
nent consists of three variables, namely climate
warming, range shift, and phenology shift of
the targeted Himalayan pheasants. The regres-
sion results establish the correlation between
explanatory variables and the dependent vari-
able indicates the overall effect of climate
warming (Table 3). The results of the regres-
sion adequately demonstrate that the goodness
of fit was quite acceptable, considering the
value, which was significant (p < 0.001, 95.0%
confidence level). Table 3 shows the value of
R?, which signifies that the variance (52%) in
the variable of dependence is explained by giv-
en variables of independent or explanatory. It
is predicted that climate warming has affected
both the range shift and phenology shift of the
species. Table 3 shows that the variable of cli-
mate warming (dependent variable) significant-
ly influences the overall pheasant range shift
(independent variable, p < 0.001), as revealed
by the data obtained from the respondents.
However, the phenology shift (independent
variable) and climate warming of the pheasants
did not show significant relation (p < 0.091).
The unstandardised coefficient indicates that
the independent variables increase by one unit.
Then the dependent variables predicted to in-
crease by beta value, i.e. 0.648 for range shift
and 0.171 for phenology shift. Similarly, the
standardised coefficient indicates the degree
of association between independent and depen-
dent variables, i.e. it shows that a strong degree
of association exists between climate warming
and range shift, compared to phenology shift.
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Table 3. Linear regression for the explanatory variables (climate warming, range shifts, and phenology shifts) of the studied

Himalayan pheasants

R R? Adjusted R? SE
Model 0.742 0.524 0.516 0.61816
Unstandardised coefficients Standardised coefficients t p
Explanatory variables B SE Beta
Climate warmin,

(Dependent Variabgle) 0.660 0.160 - 4.122 0.006
Range shift 0.648 0.079 0.638 8.154 0.001
Phenology shift 0.171 0.100 0.134 1.707 0.091

Note: SE — standard error, p — significance value, t — t-value.

Discussion

The perception-based information from the re-
spondents suggests that the Khangchendzonga Bio-
sphere Reserve (KBR) has the maximum availability
of Ithaginis cruentus, followed by Lophura leucome-
lanos, Lophophorus impejanus, and Tragopan satyra.
Earlier field surveys in KBR indicated similar avail-
ability trends for these Himalayan pheasants (Sathya-
kumar et al., 2010; Chhetri et al., 2017). Nowadays,
people more frequently encounter the flocks or individ-
uals of Ithaginis cruentus in KBR, as the KBR experi-
ences reduced anthropogenic pressures in comparison
with the situation a few decades ago. This could be a
reason that the habitats of pheasants are being restored.

The maximum poaching pressure by their fore-
fathers was demonstrated for Lophura leucomelanos,
followed by Tragopan satyra, Ithaginis cruentus, and
Lophophorus impejanus. Lophura leucomelanos and
Tragopan satyra inhabit the relatively lower altitu-
dinal ranges, where human settlements are close to
them, compared to Ithaginis cruentus and Lophopho-
rus impejanus. Therefore, Lophura leucomelanos and
Tragopan satyra experience maximum conservation
threats. Apart from the anthropogenic pressure, these
Himalayan pheasants are killed by various predators
(Jia et al., 2005; Kukreti, 2015). Respondents consid-
ered equal threats from natural predators for all the
pheasants, but it seemed that earlier anthropogenic
threat was unequal for the pheasants in the KBR.
Historically, tribal communities were living in the
forest in harmony with wildlife and used the natural
resources sustainably for their livelihood (Gupta &
Guha, 2002; Jyrwa et al., 2020). In a similar way, the
indigenous knowledge-based perception results indi-
cated that these Himalayan pheasants were used for
various purposes by their forefathers.

The local people inhabiting the transition zone
or encountered in movements for their involvement
with various jobs and activities in the KBR are of-
ten great observers of in-weather variability and bi-
otic distributions, narrative towards climate change
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risks. It has been reported that the Himalayan region
is warming more than the global average, which has
significantly impacted the Himalayan biodiversity
(Gaire et al., 2014; Socolar et al., 2017; Chhetri et
al., 2018). Similar observations were obtained from
the respondents based on their perceptions. So, the
temperature is a crucial environmental variable that
is not stable compared to a few decades ago in the re-
gion. Most of the older senior respondents have been
experiencing their premise warming due to climate
change. The reducing snowfall and snow coverage in
their premise are other impacts of climate change in
the Himalayas, as per respondents.

Our current study examined how climate change
impacted the Himalayan animal groups and their resil-
ience using the perception-based indigenous knowl-
edge taking as model taxa four Himalayan pheasant
species. This is important as these cold-adapted spe-
cies are endemic to the Himalayas and very sensitive
to their habitat degradation and climate change and
thus acts as an indicator of the forest quality. How-
ever, based on indigenous people’s perception, these
pheasants are shifting in the upward direction along
altitudinal gradients of the Himalayan ecosystem due
to climate changes, apart from their seasonal migra-
tion. Based on the respondents’ information, /thagi-
nis cruentus and Lophophorus impejanus exhibit sea-
sonal migration in the summer and winter seasons.
However, Tragopan satyra and Lophura leucome-
lanos do not practice seasonal migration within the
study area. A similar result was obtained for these
pheasants during field study carried on landscape
level (Sathyakumar et al., 2010; Chhetri et al., 2017).
Based on perception knowledge on the high-altitude
bird communities, besides the Himalayan regions,
the Galliformes seemed to be more threatened by an-
thropogenic pressures (Chamberlain et al., 2016).

Indigenous people have had long-term informa-
tion about their local biodiversity which is passed down
from their forefathers. Also, the local perception large-
ly relies on their long-term personal experiences and
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is considered more extensive and acute than the sci-
entific and media dialogue on climate change around
the world (Marin & Berkes, 2013). Moreover, the local
people’s knowledge of climate change is reliable with
scientific observations (Perez et al., 2010). Nowadays,
traditional knowledge and perception-based informa-
tion are considered as the baseline data to the modern
scientific communities, because they gather the long-
term experience about the natural elements in their
surrounding landscapes. Unfortunately, most of the
traditional knowledge and people’s long-time experi-
ence and observations are rapidly vanishing in the lack
of proper documentation. People’s perception is useful
to formulate appropriate strategies for avian conserva-
tion. However, people’s perceptions of birds may vary
with respondents (Clergeau et al., 2001). In our study,
people’s perception of the pheasants also slightly var-
ied with the respondents.

The global mean annual temperature is increas-
ing, though unevenly distributed worldwide. But
some of the maximum average temperatures are in-
creasing in the high-mountain ecosystems (Pachauri
et al., 2014). Similarly, the heat-sensitive populations
of plants (thermophilic) are seen increasing along
high-altitudinal gradients (Gottfried etal., 2012; Gaire
et al., 2014). In our study area, the respondents expe-
rienced changes in local climate over time, especially
as the temperature is increasing and the snowfall and
snow covers are reducing along the high-altitude
mountain areas. This means that the local communi-
ties are the witness of changes in natural elements of
their surroundings in KBR. This information can be
considered as the baseline data, offering vital clues
for further conservation research. Climate changes do
not only affect the abiotic components (temperature,
rainfall, water resource, snowfall) but also equally
impact the biotic components, like range shift and
phenology shift of birds (Socolar et al., 2017; Chhetri
et al., 2018, 2021). The temperature of the Himala-
yas has increased by 0.74°C over the last 100 years
(Du et al., 2004; Solomon et al., 2007). Even over the
100 years, it is predicted to rise land’s temperature
by 1.2-4.5°C (Stocker et al., 2013). Further, the high-
est temperature ascents in India with 1°C in winter to
1.1°C in post-monsoon are compared to the last 100
years (Dash et al., 2007).

In the current study, most of the respondents re-
lated the climate-driven range shift of the Himalayan
pheasants with the depletion of snow cover in the Hi-
malayan region. The respondents’ data further indi-
cate that the variables of climate warming attribute
significantly influenced (p < 0.000) the overall Hima-
layan pheasant range shift. However, the model did
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not show a significant relationship between climate
change and pheasants’ phenology shift. It could be
the reason that the range shifting was easily notice-
able rather than the phenology shifting of the Hima-
layan pheasants in forests due to certain constraints.
Several studies have reported that the Himalayan
biodiversity is under threat of the current rate of cli-
mate changes; as a result, many Himalayan species
are shifting their range towards higher altitude and
latitude, including Himalayan pheasants (Acharya &
Vijayan, 2010; Gaire et al., 2014; Chhetri et al., 2017,
2018; Subba et al., 2018; Singh et al., 2020). Even
some endemic Himalayan pheasants, like 7ragopan,
are range-restricted vulnerable birds, and any alter-
nations in their environmental variables may impair
their survival (Chhetri et al., 2017; Singh et al., 2020).
Therefore, our study addressing the issues based on
people’s perception towards biodiversity of the east-
ern Himalayan region could be useful to formulate
strategies by the conservation directives to mitigate
the current rate of climate change in the Himalayas.

Conclusions

The impact of global climate changes does
widely threaten biodiversity and ecosystem services.
By altering behaviour, phenology, and shifting geo-
graphic ranges, the species have been counteracting
to such effects (Weiskopf et al., 2020). However, the
survival of the studied species in response to climate
warming would solely rely on their adaptive power
by their shifting towards cooler regions or by chang-
ing phenology. The result of this perception-based
study on Himalayan pheasants, conducted in the
Khangchendzonga Biosphere Reserve in Eastern Hi-
malaya, is crucial for conservation directives to bet-
ter understand the changing trends of environmental
factors and biodiversity for the current rate of global
climate changes, and in developing suitable conser-
vation strategies for habitat management of the spe-
cies in the future perspective. Our study will also help
to address the biodiversity conservation complica-
tions of the Himalayan region where scientific explo-
rations are not sufficiently attained, by enabling re-
searchers to initiate deeper explorations in the future.
Therefore, we recommend the long-term monitoring
programme for the Himalayan pheasants based on
their range and phenology shifts before their survival
gets jeopardised towards the species extinction.
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KAK JIIOJIJM BOCIIPUHUMAIOT YCTOMUYUBOCTD
TUMAJIAUCKUX ®A3AHOB (PHASIANIDAE)
K IIOTEIIVIEHUIO KIIMMATA B BOCTOUHbBIX 'MMAJIAAX
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B xoH1eniyy Bo31eCcTBISI NI3MEHEHHSI KIIMMaTa Ha Onopa3nooopasue ['nManaes 00sb110€ BHUIMAHHE yIeNseTCs
TTOHUMAaHHIO B3aHMOCBSI3El MEXly KOPEHHBIMH HapoJaMu M OKpYKalomei cpenoil. B nmmteparype siBen Hemo-
CTaTOK MH(OPMAINHK O MOCTIEACTBUIX M3MEHEHUS KIIMMaTa 1yisi OnopasnooOpasus [ mmanaes n3-3a OTCyTCTBHS
JIAHHBIX JI0JTOBPEMEHHBIX HCCIIeN0BaHUN. [109TOMY HHCTpYMEHTBI BOCHIPUSTHS HCTIONB3YIOTCS ISl OCBEICHUS
BO3JICHCTBHS N3MEHEHHS KJMMara Ha 6nopa3sHooOpasue [ MManaeB Ha OCHOBE 3HAHWH MECTHOTO HacelIeHHs 00
OKpYyKaroIiel cpesie. MBI NCTIONB30BAJIM METO/ «CHEXXHOTO KoMay (snowball), 9ToObI MOHATH 3HAHNS KOPEHHOTO
HaceJICHUs, PEAKIMI0 U MX BOCHpHITHE rUManaiickux (azanoB (/thaginis cruentus, Lophophorus impejanus,
Lophura leucomelanos v Tragopan satyra) B cBS31 C N3MEHEHHEM KiIMMara B Boctounsix ['mmanasx. Mer ipo-
BEJIM TEMATHYECKOE MCCIIEI0BAHNE, H3yUHB BOCIIPUATHE JIIOJEH B OMOC(HEPHOM 3alOBEHUKE XaHTUCH30HTa
1 €ro OKpPEeCTHOCTSX. Pe3ynbTarsl Mmokasanu, 4To MOTEINICHNE KiauMara Oosiee BhIpaXeHO B paifone [mmanaes,
YTO 3HAYUTEIHHO MOBJIMSUIO HA TUMATAHCKUX (hazaHOB. HameXHOCTh aHKETHI MMPOBEPSIIACH C IOMOIIBIO TECTA
anpa Kponbaxa. 3HaueHHe ero OBUIO JOBOJIHHO BEICOKMM, HECMOTPS Ha HEOOBIIOE KOMUIECTBO (TPH) Iepe-
MCHHBIX. YCTaHOBHB MacIITa0HYyIO Ha/Ie)KHOCTh 1 JIOCTOBEPHOCTh JAHHBIX, JIMHEHHBIA perpecCHOHHBINA aHAIN3
OKa3aJcs MOIXOASAIINM IJIsl OLIEHKH C/IBUTA apeana (pazaHoB. PerpeccrOHHBIIN aHAN3 MTOKA3aJ, YTO CTEHEHB CO-
OTBETCTBUSI ObIJIa BITOJHE IPHUEMIIEMOH, YUnThIBas 3HaueHne F-kpurepus @uinepa; moTeruieHne KiuMara 3Ha-
YUTENILHO TOBIIUSUIO HA OOIMH CABUT apeana (a3aHoB, Kak MOKA3aJIN JaHHbIC, OIyYeHHBIE OT PECIIOHICHTOB
(p <0.001). OT0 HCCIIEOBaHKE TO3BOJINT ITOHITH BIUSHIE H3MEHEHHS KIIMMaTa Ha OnopasHooOpasue [ mmanaes
1 yZIeNuTh OOJIbIIe BHUMAHHS HAXOAAMINMCS T10J] YTPO30H NCUE3HOBCHHUS U Y3KOAPEaTbHBIM YHJICMUYHBIM BH-
naM ['mMainaeB nmpex/e, 9eM OHM OKa)KyTCsl Ha TPAHHU MCUE3HOBEHHUSL.

KiroueBrbie ciioBa: Galliformes, 3HaHUA KOPCHHBIX HAPOAOB, U3BMCHCHUC KJIIMMATa, OFpaHPI‘IeHHBIﬁ apeal, co-
XpaHCHHC, BHI[CMI/I‘IHHﬁ BUI
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