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Abstract 
 

This study examines how indigenous people in Bandipora, Jammu and Kashmir, India, perceive climate change and their 
adaptive strategies to cope with environmental changes. It also investigates their beliefs about the implications of climate 
change. The study employed purposive sampling to select the area and random sampling to choose 400 household 
respondents from Quailmuqam, Malangam, and Panar areas. Data was collected using semi-structured interviews and focus 
group discussions. The findings indicate that 82.6% of respondents observed rising temperatures, 91.8% noted a decline in 
snowfall frequency, 89.3% reported reduced snowfall intensity, 89.5% saw a decrease in rainfall frequency, and 90.8% 
experienced lower rainfall intensity. Additionally, respondents reported deteriorating forest and pasture lands, shrinking snow 
cover, and diminished water availability. Most respondents believe extreme weather events are becoming more frequent and 
will continue to do so, with 80% anticipating increased glacial outbursts, landslides, and floods, potentially harming their 
livelihoods. To address these challenges, respondents have adopted measures such as social forestry, water conservation, fire 
control, intercropping, crop rotation, and soil conservation techniques like mulching and terracing. This study provides 
valuable insights into indigenous perceptions and adaptive practices, aiding policymakers in developing more effective 
climate resilience strategies for the Himalayan region. 
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1. Introduction 

Climate change is posing the most serious challenges to 

humankind and its survival in the present era. Rising 

temperatures, irregular rainfall patterns, extreme weather 

conditions, flash floods, droughts, etc., are visible throughout 

the world, causing significant damage to natural ecosystems, 

biological diversity, agriculture, livelihoods, food security, 

and the well-being of humans.[1-3] This global challenge has 

caused an increase in average temperature of over 0.85 °C over 

the century,[4] irregularity in snowfall and rainfall patterns,[5] 

and is expected to rise further by over 1.5 °C by the end of the 

century.[6] Temperature in India has increased by about 0.7 °C 

between 1901 and 2018 and is expected to increase further up 

to 4.4 °C by the end of 2100 Anno Domini (AD).[7] Over the 

last century, temperature has risen by 1.6 °C in the 

northwestern Himalayas, causing receding of glaciers and an 

increase in natural disasters that cause massive damage to 

human properties, assets, and life,[8] economic and livelihood 

damage, and an increase in the vulnerability of people.[9] 

World over, millions of people are being affected by the 

changing climate, particularly indigenous, poor, and 

marginalized people, who rely on local resources, ecosystems, 
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forests, biodiversity, agriculture, and subsistence farming for 

a living.[10-12] According to the International Labour 

Organisation,[13] there are approximately 370 million 

indigenous people worldwide who live in and around forest 

ecosystems. India has about 8.6% (84.33 million) of the tribal 

population, while the Jammu and Kashmir region has 

approximately 1,493,299, which makes up about 11.9% of the 

total population, with Gujjars and Bakarwals being the largest 

communities.[14]  

Climate change is having a substantial influence on 

indigenous people in the Himalayan areas, especially Jammu   

and Kashmir, through glacial lake outbursts, extreme rainfall 

events, and impact on food and drinking water.[15,16] Rising 

temperatures, declining snowfall and rainfall, unpredictable 

weather, glacier shrinkage, increased floods, decrease in 

precipitation and winter duration, longer summer periods, and 

increased temperatures are the major impacts observed in the 

region.[17-20] The Northern Himalayan region, including the 

Kashmir Valley, has seen an increase in annual average 

temperature of over 1.55 °C, a reduction in glacier mass and 

volume, and a non-significant decline in precipitation from 

1980 to 2020.[21] posing a serious risk to mountainous and 

indigenous people due to their heavy reliance on glacier 

meltwater for drinking and irrigation purposes.[22] 

Indigenous and tribal communities are critical players in 

achieving successful climate resilience. These people have 

observed and witnessed local changes in climatic conditions 

in their surroundings, gaining valuable knowledge about the 

rhythmic changes in seasons, temperature variations, 

alterations in climate and weather patterns, increased pests and 

disease, decreases in rainfall patterns, and so on.[23,24] These 

people contain critical knowledge and information of climate 

risk in their surroundings,[25,26] as well as a vast repository of 

knowledge and experiences with adaptive and coping 

techniques for changing climatic adversities at the local 

scale.[27] Therefore, the perception of these populations is seen 

as a crucial prerequisite for learning their coping and 

mitigating techniques and ensuring their participation.[28-30] 

The climate changes have a significant impact in the 

northwestern part of the Kashmir Himalayas, and the local 

communities living in these mountainous areas have been hit 

the hardest because of their association and reliance on natural 

ecosystems for a living.[31,32] A few studies have been 

conducted on the perception of local residents and farmers on 

climatic characteristics such as rising temperatures, frequent 

droughts, decreased snowfall, etc. However, research on 

indigenous/tribal people and their perception of changes in 

climate and adaptation techniques is inadequate, and the 

region lacks substantial documentation for developing climate 

policies and mitigating the impacts of climate risk. As a result, 

conducting a detailed investigation of indigenous and tribal 

populations' perspectives of climatic variability and adaptation 

mechanisms in Kashmir is critical. Recognizing the 

aforementioned urgency, this study attempts to highlight the 

views of indigenous people towards climate change in the 

northern area of the Kashmir Himalayas, with an emphasis on: 

1. To comprehend the perception of indigenous people towards 

climate change and its relevance to scientific data reported 

from the region. 

2. To examine whether socio-demographic factors influence 

people's views towards climate adaptation measures. 

3. To investigate the beliefs of indigenous people towards 

climate variability and its impact on their livelihood sources. 

4. To analyze the local adaptation measures taken by 

indigenous people in response to climate change. 

 

2. Experimental process 

2.1 Study area 

Jammu and Kashmir is situated in the northwestern Himalayas, 

having coordinates between 32°17′ and 37°5′N latitude and 

73°26′ and 80°30′E longitude. The region covers an area of 

42,241 km² and has a population of 12,267,013 (Census of 

India, 2011). Kashmir Valley experiences a yearly temperature 

range of -10 °C to 35 °C and receives approximately 680 mm 

of precipitation, usually from December to May. Summers are 

usually dry and warm, and winters are cold and harsh, with 

frequent snow, rain, and frost. The research area is in the 

northern district of Bandipora, Kashmir, located between 

31.4167 °N and 74.6500 °E, with an altitude range of 1578 to 

1581 meters above sea level. The mountainous district has 

rough topography and covers 345 km², with 295.37 km² of 

agricultural land and 49.63 km² of urban area. The study 

region contains the second highest indigenous population in 

Jammu and Kashmir, with approximately 75374, including 
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Gujjars, Paharis, and Shinas (Indian Census, 2011). The three 

areas, namely Quailmuqam, Malangam, and Panar of District 

Bandipora, were selected for the study. The people in these 

areas are mostly small-scale farmers or connected with 

horticulture and forestry. 

 

2.2 Sampling 

The sample population consists of Gujjar and Pahari 

tribal/indigenous people from the Bandipora District in 

Jammu and Kashmir, India. The study included ethnic 

communities from three areas: Quailmuqam, Panar, and 

Malangam, which are linked to forests and reside in mountain 

areas. The area has a similar ethnic composition, including 

considerable Gujjar and Pahari indigenous populations. The 

statistically significant sample size of around 400 respondents 

was selected at a confidence level of 95% and a 5% margin of 

error. The sampling was done between April 2023 and August 

2024.   

 

2.3 Data collection 

To understand the perception of indigenous/tribal people 

towards the changing climate and its mitigation measures, a 

mixed-method research approach was used by combining 

qualitative and quantitative methods. Both the primary and 

secondary data were collected from the area. The primary data 

was obtained using a quantitative technique, with a pre-tested, 

semi-structured interview schedule of Poudyal et al.[33] and 

Sahoo et al.[34] questionnaires. Key informants provided 

additional information through the focus group discussions. 

The purposive sample method was used to determine the study 

region, whereas the random sampling method was utilized to 

choose the respondents. To guarantee enough representation, 

heads/households from the Gujjar and Pahari communities of 

the Quailmuqam, Malangam, and Panar areas in District 

Bandipora were carefully selected. A face-to-face interview 

was done, and interviewees, preferably over the age of 30, 

with local expertise, were included in the study. The 

representative sample was examined with descriptive statistics 

to determine the mean and variance and stochastic dominance, 

if any. A total of 400 household heads from all selected 

locations were interviewed on the changes in climate 

indicators and adaptation measures. 

The selected questionnaire was used to collect the 

responses with the assistance of a local translator. It was 

divided into four sections, having statements on the 

socioeconomic characteristics, views, attitudes, hazards of 

climate change, and adopted mitigation measures. In the first 

section, the respondents' observed changes in the region were 

tested using a set of nine questions on a 3-point Likert scale 

with scores of 1, 2, and 3 for "improving," "no change," and  

"worsening." In the second portion, respondents were asked 

nine statements on a Likert scale with 1, 2, and 3 scores for 

replies of "Increasing," "No change," and "Decreasing" to 

determine whether they had experienced or witnessed changes 

in weather patterns. In order to gain deeper insights into their 

perceptions and to validate the data, three focus group 

discussions (FGDs) involving participants of various age 

groups and genders were held with four to five people each in 

three villages that were not sampled for household surveys but 

were located in the same area. This was updated and verified 

using published climate data from the past 40 years (1980-

2020). The secondary data was obtained from published and 

unpublished books, journals, international and national 

organizations, and government agencies. 

 

2.4 Data analysis 

The quantitative data gathered from the study area involving 

the indigenous/tribal population were coded for statistical 

analysis. The adopted scales' reliability and validity were 

calculated, and a single-factor analysis of variance (ANOVA) 

was done, with the means, standard deviation, and correlation 

estimated by using Microsoft Excel and Statistical Package for 

Social Science (SPSS 22.0). The paraphrased translations of 

qualitative data were performed to highlight the important 

areas. 

 

3. Results and discussion 

3.1 Data analysis 

The Cronbach's alpha (α) values measured for climate 

perception and adaptation scales are 0.897 and 0.908, 

respectively, in Table 1. All the variables have more than a 0.8 

Cronbach's α value, which is excellent for the measurements, 

as a value of 0.70 is considered the minimum acceptable 

threshold for basic research.[35] 

Table 1: Reliability analysis of research scales. 

Constructs  Item loading Cronbach’s alpha 

Climate change 

perception   
0.71-0.86 0.897 

Adaptation measures 0.70-0.83 0.908 

 

The composite reliability (CR) value for the climate 

perception and adaptation scale is 0.897 and 0.909, and the 

average variance extracted (AVE) value is 0.592 and 0.589, 

respectively, in Table 2. Both variables have greater than 0.7 

CR values, indicating that the construct's composite reliability 

is satisfactory.[36] Similarly, the AVE, a more conservative 

metric, was found to be more than 0.5 for all variables, 

indicating that the convergent validity is adequate and the 

latent construct accounts for about 50% of the variance in its 

indicators.[37] 
 

3.2 Socio-economic and demographic features 

Among the study population, 62.50% are males while 37.50% 

are females, with more than 75% of them over 40 years of age 

in Table 3 and Fig. 1. The lesser number of females is 

attributed to their reserved attitude towards being interviewed. 

Approximately 91.50% of respondents appeared native to the 

region, while the remaining 8.50% had moved in from other 

locations and stayed for an average of 27 years in the study 
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Table 2: Convergent and discriminant validity. 

Variable 

Composite 

reliability 

(CR) 

Average 

variance 

extracted 

(AVE) 

Correlation 

Climate change 

perception (CCP)  
0.897 0.592 0.769 

Adaptation 

measures (AM) 
0.909 0.589 0.661 

Table 3: Demographic/socioeconomic information. 

Particulars Frequency Percentage 

Place 

native 

Non-native 

 

366 

34 

 

91.5 

8.5 

Gender 

Male 

Female 

 

250 

150 

 

62.5 

37.5 

Age group 

20-30 

30-40 

40-50 

50-60 

60-70 

Above 70 

 

29 

74 

99 

118 

63 

17 

 

7.3 

18.5 

24.8 

29.5 

15.8 

4.3 

Education level 

Primary 

Secondary 

College 

University 

Illiterate 

 

97 

46 

22 

2 

233 

 

24.3 

11.5 

5.5 

0.5 

58.3 

Occupation 

Labour 

Farming/Husbandry 

Business 

Govt. Employee 

Other 

 

94 

155 

43 

22 

86 

 

23.5 

38.8 

10.8 

5.5 

21.5 

Annual income (in Rs.) 

Up to 15000 

Between 15000-30000 

30000-45000 

45000-60000 

Above 60000 

 

269 

72 

46 

11 

2 

 

67.3 

18.0 

11.5 

2.8 

0.5 

 

area. The majority of respondents (58.30%) claimed to be 

illiterate, with 24.3% having completed primary education, 

11.5% finishing secondary education, 5.5% finishing college, 

and only 0.5% finishing university. The bulk of respondents 

work in farming/animal husbandry (38.80%), followed by 

labour (23.50%), others notably housekeeping (21.50%), 

business (10.50%), and the smallest group is government 

personnel (5.5%). The majority of respondents (67.30%) 

reported earning up to Indian rupee (INR) 15,000/month, 18% 

earn between INR 15,000 and 30,000, 46% earn between INR 

30,000 and 45,000, 11% earn between INR 45,000 and 

60,000/month, and only 0.5% make more than INR 

60,000/month. The respondents also possess horses/mules, 

cattle, and other livestock in numbers ranging from two to 

twelve. There are both nuclear and joint families in the area, 

with an average size of 3.70 (min. 02 and max. 07), living 

together and sharing strong cultural links. 

 

3.3 Source of climate-related information 

Regarding the source of climate-related knowledge, 44.80% 

of participants reported learning from personal experience, 18% 

from media such as radio/TV, and 13.3% from friends and 

neighbours in Table 4 and Fig. 2. A low percentage of 

respondents have reported learning from the schools/teachers 

(13%), non-governmental organisations/project personnel 

(6.0%) and a very small number from tourists (2.5%) and other 

sources (2.5%). The findings show that citizens' knowledge of 

climate change is mostly linked to their own experiences, as 

has been previously reported in another study.[38] About 18% 

of the respondents mentioned having received information 

through the radio/TV, while 13.3% obtained it from 

friends/neighbours (13.3%). The climate-related programs run 

on the local and national radio/TV stations, and strong 

socialisation of these people is attributed to it. The results 

obtained while studying the indigenous people of the 

Rangamati Sadar area of the Rangamati district in Bangladesh 

have revealed comparable results of knowing about climatic 

changes through experience and various media sources, such 

as television, FM radio, local newspapers, peer groups, etc.[39] 

The climate-related information through teachers/schools, 

NGOs/project staff, and visitors is low, probably due to low 

literacy rates, a lack of campaigns at the grassroots level, and 

fewer tourists who visit the area. 

Table 4: Source of climate change-related information. 

Source of information Frequency Percentage 

Friends/Neighbours 

NGOs/Project staff 

Media (Radio/TV) 

Tourists 

Experience 

Teacher/School 

Others 

53 

24 

72 

10 

179 

52 

10 

13.3 

6.0 

18.0 

2.5 

44.8 

13.0 

2.5 

 

3.4 Climate changes perceived in the region 

To learn about perceived climate changes in the region, 

respondents were asked if circumstances were improving, 

worsening, or not changing. The majority admitted that they 

observed phenomenal climatic changes in the locality over the 

decades in Table 5 and Fig. 3. Approximately 78.0% of 

respondents agreed that forest acreage was deteriorating, 

while 72.30% indicated deterioration in forest conditions (tree 

density), 87.30% reported deterioration in grazing land area, 

72.50% pasture lands, and 85.0% in wild animals. Similar  
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Fig. 1: Socio-demographic attributes of respondents. 

Table 5: Perception of respondents towards changes in the area. 

Statement Mean 

Standard 

deviation 

(S.D) 

Improving No change Worsening 
Don’t 

know 

Forest area 

Forest conditions (tree density) 

Grazing land area 

Pasteur conditions (yield) 

Wild animals 

Trail conditions 

Solid waste 

Water quantity (availability) 

Area under snow cover 

2.65 

2.54 

2.79 

2.52 

2.77 

2.64 

2.78 

2.77 

2.81 

0.72 

0.80 

0.60 

0.83 

0.62 

0.70 

0.62 

0.60 

0.53 

10.0 

14.0 

4.0 

15.3 

2.5 

8.5 

6.0 

3.8 

4.5 

10.5 

11.8 

6.8 

10.0 

9.8 

14.3 

4.0 

9.3 

7.3 

78.0 

72.3 

87.3          

72.5 

85.0 

75.8 

88.3 

85.0 

87.5 

1.5 

2.0 

2.0 

2.3 

2.8 

1.5 

1.8 

2.0 

0.8 

observed detrimental effects of climate change on the forest 

areas, grazing fields, land-use patterns, etc, were reported by 

the people of various regions in the Indian Himalayas.[40] 

Approximately 85% of respondents reported a drop in 

water quantity (availability), with 87.50% citing a decline of 

snow cover area in the study region. The decrease in snow 

cover and water availability is due to shifting precipitation 

patterns and rising temperatures, which cause glaciers to 

recede and, as a result, the availability of water decreases. The 

comparable findings from indigenous people living in Everest. 

National Nature Preserve areas, including a decline in the ice-

snow landscape and water availability, have been reported.[41] 

Besides, some other researchers have also reported changes in 

rainfall patterns and the faster retreat of glaciers,  and a 

decrease in glaciers and water sources in the Himalayan 

areas.[42,43] 

 
Fig. 2: Frequency (a) and percentage (b) of the source of climate information. 

0

50

100

150

200

250

300

350

400

N
u

m
b

e
r 

o
f 

p
e

rs
o

n
s

Frequency

Percentage

53

24

72

10

179

52

10

Frequency

Friends/Neighbours

NGOs/Project Staff

Media (Radio/TV)

Tourists

Experience

Teacher/School

Others

13.3

6

18

2.5

44.8

13

2.5

Percentage

Friends/Neighbours

NGOs/Project Staff

Media (Radio/TV)

Tourists

Experience

Teacher/School

Others

(a)

(b)

53

24

72

10

179

52

10

Frequency

Friends/Neighbours

NGOs/Project Staff

Media (Radio/TV)

Tourists

Experience

Teacher/School

Others

13.3

6

18

2.5

44.8

13

2.5

Percentage

Friends/Neighbours

NGOs/Project Staff

Media (Radio/TV)

Tourists

Experience

Teacher/School

Others

(a)

(b)

https://www.espublisher.com/


Research article                                                                                                                                                                                                                            Engineered Science 

 

6 | Eng. Sci., 2025, 35, 1489                                                                                                                                                                  Engineered Science Publisher 

 

Fig. 3: Respondents' perception towards changes in the area. 

Table 6: Respondents’ personal experience with changing climatic conditions. 

 

3.5 Perception of respondents towards climatic parameters 

Concerning the meteorological parameter changes, the 

majority (>70%) of respondents indicated significant changes 

in the region in Table 6 and Fig. 4. Approximately 91.80% of 

participants reported a decrease in snowfall frequency, and 

89.30% a decrease in snowfall intensity in the region. 

Furthermore, 89.50% of respondents agree on the drop in 

rainfall frequency and 90.80% on the decrease in rainfall 

intensity. The findings are not surprising, given that many 

meteorological studies have already highlighted or warned of 

similar changes in precipitation variability in the Himalayan 

regions due to climate change. In the Nepal regions of the 

Himalayas, the impressions of shifting weather patterns, rising 

summer heat, decreased winter rainfall/snowfall, and 

increased droughts have been reported by the local people and 

herders.[44,45] The perturbations in the seasonal mobility of 

Kashmir's Gujjar and Bakarwal groups in recent years as a 

result of climate change, such as exceptional dry seasons, 

unseasonal snowfall, and summer rainfall, were also 

reported.[46] 

The perceptions on climatic changes among the 

respondents of the study area are inconsistent with the recent 

studies done on climate changes in the Hindu Kush Himalayan 

region,[47] and the agreement with a decline in precipitation 

variations has also been reported by people of the Himalayan 

'cold desert' Ladakh, India.[48] With respect to the precipitation 

trends in the region of Kashmir a non-significant decline rate 

of -5.1 mm/year from 1980-2020 AD was reported in Lone et 

al.,[49] a widespread evidence of a drop of -19.44% in average 

daily rainfall and a decline of -24.10% in the number of rainy 

days with a sharper decline in winter.[50] Similarly, a decrease 

of -1.1 mm/year in winter precipitation from 1980 to 2016 AD 

and a declining trend in annual precipitation, along with a 

projected loss of 6.1 mm by 2031 AD, have been reported in 

Kashmir.[51,52] 

Most of the respondents from the study region agreed that 

they have observed a rise in temperatures (82.0%), droughts 

(75.0%), dust (71.30%), windy days (78.5%), and a decrease 

in winter length (83.5%) throughout time. Similar agreement 

on rising temperatures and greater frequency of droughts due 

to shorter winters and longer summers was found among the 

farmers of Himalayan region,[53] and among the farmers in 

Jammu and Kashmir's Anantnag district who agreed more on 

erratic and unequal rainfall patterns, frequent droughts, rising  
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Fig. 4: The experience of respondents of climate change. 

 

temperatures, and dry winters with low precipitation and 

snowfall.[54]  

The meteorological data of the Kashmir region validates 

the results from the study population with an observed 

increase in average annual temperature of over 0.8 °C for a 37-

year period.[55] Similarly, a temperature increase in TMax 

(0.035 °C) and TMin (0.022 °C) in the Kashmir Himalaya 

from 1980 to 2017 A and an increase of 1.5 °C in temperature 

in the northwestern Himalayas,[56] as compared to a global 

increase of 0.74 °C during the 100 years further validates the 

results.[57] Furthermore, it was predicted that mean maximum 

and minimum temperatures will climb by over 0.36-1.48 °C 

and 0.65-1.07 °C, respectively, till 2080 AD.[58] 

 

3.6 Beliefs about the implications of climate change 

Concerning respondents' belief regarding the occurrence and 

influence of climatic variability on the  lives of  

communities, the majority (82.5%) claimed to have observed 

extreme weather events in Table 7 and Fig. 5. Approximately 

82.0% of respondents believe that climatic and weather 

conditions in the region are now unpredictable, and 83.0% 

think that such conditions will remain less reliable in the future 

as well. The findings are in agreement with the results of 

respondents from the Indian Himalayan region.[59] 

Approximately 87.3% of respondents agreed on the statement 

that changes in weather patterns are already affecting their 

farmlands and pastures, while 86.30% felt that altering 

weather patterns would also harm their livelihood and 

business. Furthermore, 91.30% of respondents believed that 

changes in weather conditions would lead to an increase in 

landslides and floods, while   80.50% said it would make their 

living conditions worse. Similar beliefs have been observed 

among the people living in high-altitude regions of Mount 

Everest, Nepal.[60] 

Table 7: Respondents’ beliefs regarding the impacts of climate change. 

Statement Mean S.D Agree Neutral Disagree 

There have been more extreme weather events recently in the region 1.25 0.58 82.5 10.0 7.5 

Weather conditions in the region have been less reliable over the years 1.25 0.57 82.0 10.8 7.3 

Weather patterns in the region will be less reliable in the future 1.24 0.57 83.0 9.8 7.3 

Talks of changing weather patterns are exaggerated 2.51 0.76 17.0 15.0 6.8 

Changing weather patterns are hurting my farmlands and pastures 1.19 0.53 87.3 6.3 6.5 

Changing climate will lead to glacial outbursts 1.13 0.46 91.3 4.0 4.8 

Changing weather conditions will make my living conditions more worse 1.27 0.60 80.5 11.3 8.3 

Changing weather patterns will cause more floods and landslides 1.17 0.47 87.3 8.5 4.3 

Changing weather patterns will hurt the livelihood/business 1.19 0.51 86.3 8.3 5.5 

Human activities contribute to the increase in global temperature, leading 

to unreliable weather 
1.32 0.62 76.0 15.8 8.3 
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Fig. 5: Respondents’ beliefs on the impacts of climate change. 

 

3.7 Adaptation strategies in response to climate change 

Concerning the adaptation measures among the study 

population, high levels of adoption values were observed for 

the adoption of disease, insect, and pest control through 

chemicals (1.78), mulching practices (1.74), adoption of forest 

fire protection activities (1.74), social forestry activities (1.73), 

adoption of intercropping practices (1.61), use of water 

conservation techniques (1.50), adoption of crop rotation 

practices (1.24), and adoption of agro-forestry practices (1.28) 

in Table 8 and Fig. 6. Similar types of adaptation strategies 

such as plantation, terracing, improving irrigation facilities, 

and water harvesting, etc., were reported among farmers in the 

Lidder watershed and other regions of the Kashmir 

Himalayas.[61,62] The adaptation measures, such as tree 

plantations, organic farming, mixed farming, and crop 

rotations, have been adopted by the locals of the cold desert of 

Ladakh, India, and the indigenous people of Lepcha, 

Kanchandzonga Biosphere Reserve.[63,64] 

Table 8: Adaptation strategies adopted by the indigenous communities. 

Statement Mean S.D Don’t know Not adopted Adopted 

Dry seeding prior to the rainy season  1.0 0.28 3.8 91.8 4.5 

Adoption of agroforestry practices 1.24 0.50 3.5 68.5 28.0 

Adoption of crop rotation practices 1.49 0.54 2.5 46.0 51.5 

Changing the timing of farm operations   1.09 0.38 3.0 84.3 12.8 

Adoption of inter-cropping practices 1.61 0.52 2.0 35.0 63.0 

Mulching practices  1.74 0.47 1.8 22.0 76.3 

Rainwater harvesting  1.06 0.36 3.5 86.5 10.0 

Zero tillage practices  1.02 0.24 1.8 94.0 4.3 

Use of short-duration crop varieties 1.01 0.22 1.8 95.0 3.3 

Use of drought-tolerant crop varieties 1.01 0.22 2.0 95.0 3.0 

Adoption of soil conservation techniques 1.71 0.49 1.8 25.5 72.8 

Use of water conservation techniques 1.50 0.52 1.0 47.8 51.8 

Insect control through traditional knowledge 1.10 0.38 2.8 84.3 13.0 

Control disease, insects, and pests with chemicals 1.78 0.46 2.3 17.3 80.3 

Adoption of social forestry activities 1.73 0.47 1.8 23.0 75.3 

Forest fire protection activities 1.74 0.48 2.0 21.8 76.3 

Investments for crop insurance 1.0 0.19 1.5 96.25 2.25 
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Fig. 6: Adaptation strategies taken by the indigenous communities. 

 

3.8 Indigenous people’s perception of climate change and 

adaptation measures for their socio-economic attributes 

In terms of the relationship between indigenous people's 

socio-demographic attributes and their perception of climate 

change, it is observed that there is no significant difference  

concerning their gender (t = 1.776, p = 0.077), age groups (F 

= 0.871, p = 0.500), education (F = 1.490, p = 0.204), 

occupation (F = 1.421, p = 0.226) and income (F = 1.329, p = 

0.258) as the p-value was not found to be less than 0.05 for 

any socio-demographic attribute in Table 9. 

Table 9: Tribal people’s climate change perception with respect to their socio-demographic attributes. 

Gender Mean S.D t-value p-value 

Male 

Female 

2.04 

2.02 

0.13 

0.12 

1.776 

 

0.077 

 

Age group Mean S.D F-value p-value 

20-30 

30-40 

40-50 

50-60 

60-70 

Above 70 

2.03 

2.05 

2.03 

2.02 

2.03 

1.98 

0.115 

0.130 

0.133 

0.131 

0.136 

0.138 

 

 

0.871 

 

 

0.500 

Education level Mean S.D F-value p-value 

Primary 

Secondary 

College 

University 

Illiterate 

2.04 

2.06 

1.98 

2.08 

2.03 

0.15 

0.11 

0.17 

0.02 

0111 

 

 

1.490 

 

 

0.204 

Occupation Mean S.D F-value p-value 

Labour 

Farming/Husbandry 

Business 

Govt. Employee 

Other 

2.03 

2.03 

2.03 

1.97 

2.04 

0.141 

0.130 

0.123 

0.155 

0.119 

 

 

1.421 

 

 

0.226 

Income (in Rs.) Mean S.D F-value p-value 

Up to 15000 

15000-30000 

30000-45000 

45000-60000 

Above 60000 

2.04 

2.03 

2.00 

1.99 

1.96 

0.131 

0.125 

0.129 

0.182 

0.151 

 

 

1.329 

 

 

 

 

0.258 
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Table 10: Tribal people’s adaptation measures with respect to their socio-demographic attributes. 

Gender Mean S.D t-value p-value 

Male 

Female 

 1.34 

1.35  

0.12 

0.11 
1.123 0.262 

Age group Mean S.D F-value p-value 

20-30 

30-40 

40-50 

50-60 

60-70 

Above 70 

1.32 

1.35 

1.34 

1.34 

1.33 

1.37 

0.096 

0.125 

0.122 

0.135 

0.085 

0.121 

 

 

0.561 

 

 

0.730 

Education level Mean S.D F-value p-value 

Primary 

Secondary 

College 

University 

Illiterate 

1.36 

1.33 

1.34 

1.29 

1.34 

0.11 

0.11 

0.13 

0.08 

0.12 

 

 

1.061 

 

 

0.375 

Occupation Mean S.D F-value p-value 

Labour 

Farming/Husbandry 

Business 

Govt. Employee 

Other 

1.33 

1.35 

1.34 

1.34 

1.34 

0.138 

0.117 

0.116 

0.114 

0.109 

 

 

0.456 

 

 

0.768 

Income (in Rs.) Mean S.D F-value p-value 

Up to 15000 

15000-30000 

30000-45000 

45000-60000 

Above 60000 

1.34 

1.36 

1.33 

1.31 

1.32 

0.120 

0.123 

0.104 

0.151 

0.124 

 

 

1.017 

 

 

0.398 

The results mentioned in Table 10 revealed that there was 

no significant difference in climate change adaptation 

measures among indigenous people based on gender (t = 1.123, 

p = 0.262), age groups (F = 0.561, p = 0.730), education (F = 

1.061, p = 0.375), occupation (F = 1.34, p = 0.109) and income 

(F = 1.017, p = 0.398) as the p-value was not found to be less 

than 0.05 for any socio-demographic attributes. 

No significant difference among respondents' perceptions 

of climate change and adaptation strategies with respect to 

their socio-demographic characteristics, like gender, 

education, income, or occupation, was found in Tables 9 and 

10. This is probably due to their low education levels and 

similar socioeconomic backgrounds. The context and culture 

have been found to have a similar role in adaptation techniques 

among indigenous farmers in Tanzania's Udzungwa and 

Mount Kilimanjaro regions, regardless of gender or 

socioeconomic status.[64] 

The study shows that tribal people have observed the 

changes in climatic factors and weather patterns and agreed on 

their impacts on the surroundings, resources, and livelihood 

sources. The indigenous people residing in the study area have 

perceived the variability in climate and have adopted certain 

measures. Therefore, perception, which is a significant 

predictor of behaviour and crucial to adaptation, needs to be 

taken into account to help in making an effective mitigation 

plan.[65,66] Besides, implementing a climate predictive system 

that makes use of climate and remote sensing data can be more 

informative about the climate variability in an economical 

way.[67] The present research is an attempt to explore and 

document the residents' perspectives and activities to assist 

policymakers in developing a better and more effective 

climate policy and plans by involving the local people of the 

region. 
 

4. Conclusion 

The findings of the study reveal that the majority of people 

have perceived a change in climate variables over the last few 

decades. The study discovered evidence that the majority of 

respondents saw climatic changes from personal experience, 

contrary to the widely held view that public climate change 

beliefs are heavily affected by mass media, NGOs, and other 

sources. Most of the respondents have personally experienced 

changes in climatic parameters, such as rising temperatures 

and decreased snowfall/rainfall frequency and intensity. The 

findings suggest that the majority of respondents saw an 

increase in droughts and windy days, a drop in winter length 
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and snow cover, a deterioration of forest area, grazing land, 

and pasture areas, and a decrease in water quantity 

(availability). The majority of respondents felt that more 

extreme weather has occurred in recent times and will 

continue in the future, providing a threat of increasing floods 

and landslides that would harm their livelihoods and 

businesses. Because of their previous experience, respondents 

have implemented some adaptation strategies such as soil 

conservation measures like mulching and terracing, 

intercropping and crop rotation practices, water conservation 

techniques, social forestry, etc. However, the adaptation 

strategies, such as crop insurance, the use of short-duration 

crop varieties, drought-tolerant crop varieties, zero-tillage 

practices, etc., have not been widely adopted, probably due to 

low literacy rates and a lack of awareness programs at the 

grassroots level. The study finds no significant difference 

among the respondents on their socioeconomic attributes, such 

as gender, age, occupation, education, and income, with 

respect to climate change perception and adaptation measures. 

The study gives an interesting observation of a high-elevation 

geographical region to better understand indigenous people's 

perceptions and adaptive mechanisms, as well as novelty for 

future research with large representative samples. The findings 

would assist policymakers and government institutions in 

developing better adaptation plans and implementing climate 

policies at all levels (local, national, and international). 
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