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Abstract

Background and purpose

Due to climate changes in recent decades, traditional animal husbandry systems based on
rangelands have faced serious challenges. In this regard, adaptation strategies are necessary to
reduce the vulnerability of rangeland users. The present research has investigated the adaptation
strategies of Turkmen pastoralists in the face of climate change in the Qaradong region of
Golestan province.

Materials and methods

This research is descriptive and has been carried out using a survey method. The research
statistical population consists of 249 beneficiaries from 7 local communities in the Qaradong
region of Golestan province, of which 148 people were selected as the sample size based on the
Krejcie and Morgan table using a stratified random sampling method. The measuring tool used
in the research was a researcher-made questionnaire. The content validity of the questionnaire
was confirmed by using the opinions of rangeland experts, and its reliability was confirmed by
calculating Cronbach's alpha coefficient.

Results

The results showed that the degree of pastoralists’ adaptation in the face of climate change is
moderate to high. The findings indicate significant differences in climate change adaptation
strategies among the pastoralists. Thus, the most used strategies were combined developmental,
saving, correct consumption, and emergency strategies. Also, the results showed that there is a
positive and significant relationship between the adaptation of pastoralists in dealing with
climate change with the history of livestock pastoralism and the amount of income derived from
it at the 99% confidence level and also with the variables of age, the number of household
members, and the amount of income from non-livestock occupations at the 95% confidence
level.

Conclusin
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The livelihood dependence of the pastoralists on the pasture and the one-dimensionality of their
economic source often cause the continuation of the climate change process to increase their
vulnerability. Therefore, adopting new activities in the form of diversifying income sources and
creating alternative job opportunities, as well as multi-purpose use of pastures, will bring users
more adaptability to climate change.

Keywords: Climate Change, adaptation limitation, vulnerability, rangeland beneficiaries,
Qaradong.
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Table 1- Strategies and strategies for adapting to climate change based on research background

Strategy

Author(s)/country under study

Strategy

Author(s)/country under study

Building a traditional
dam to water (building
a reservoir to collect
rainwater)

Fadairo et al. (2019) in three

countries Ghana, Uganda and

Nigeria; Mohebi et al. (2023)
in Iran

Migration to cities and
other regions (searching
for daily work in cities)

Tahmaseabi et al. (2021) in Iran; Opiyo et al. (2015)
in Kenya; Hurst et al. (2012) in Ethiopia;
Abdollahzadeh et al. (2018) in Iran; Esmaeilnejad
& Poodeine (2017) in Iran; Fadairo et al. (2019) in
three countries Ghana, Uganda and Nigeria

Creating cooperatives
and local organization

Fadairo et al. (2019) in three
countries Ghana, Uganda and
Nigeria

Garden trees sale

Tahmaseabi et al. (2021) in Iran

Using trees for shading

Ullah et al. (2018) in Pakistan;
Abid et al. (2015) in Pakistan

Selling live livestock

Tahmaseabi et al. (2021) in Iran; Esmaeilnejad &
Poodeine (2017) in Iran; Feleke et al. (2016) in
Ethiopia; Snaibi et al. (2021) in Morocco; Yetisgin
etal. (2022) in Turkiye; Mohebi et al. (2023) in Iran

Weather insurance Snaibi etal. (2021) in Buylr_]g fodder for Tahmaseabi et al. (2021) in Iran
Morocco livestock
. . Snaibi et al. (2021) i Savi i . .
Livestock fattening naibi etal. ( )in aving Wa_‘ o Tahmaseabi et al. (2021) in Iran
Morocco consumption
Investment in real estate Snaibi etal. (2021) in Use of different water Tahmaseabi et al. (2021) in Iran
Morocco sources
Regular paid work Snaibi et al. (2021) in Chfe\nge of occup_atlon Tahmaseabi et al. (2021) in Iran
(labor) Morocco (livestock farming)

Use of insurance

Ghambarali et al. (2011) in
Iran; Fadairo et al. (2019) in
three countries Ghana,
Uganda and Nigeria

Integrating livestock
with agriculture

Idrissou et al. (2020) in Benin

Cultivation of drought
resistant crops

Ghambarali et al. (2011) in
Iran

Preparation of
concentrated feed for
livestock

Idrissou et al. (2020) in Benin

Biological protection

Kahsay et al. (2019) in
Ethiopia

Reduce herd size

Idrissou et al. (2020) in Benin; Saboohi et al.
(2017) in Iran; Silvestri et al. (2012) in Kenya

Construction of
channels to drain excess
water

Fadairo et al. (2019) in three
countries Ghana, Uganda and
Nigeria

(decrease the number of
animals)

Idrissou et al. (2020) in Benin

Using meteorological
reports for management

Fadairo et al. (2019) in three
countries Ghana, Uganda and
Nigeria

Diversity in livestock
keeping

Idrissou et al. (2020) in Benin
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Strategy

Author(s)/country under study

Strategy

Author(s)/country under study

Planting species
resistant to stress and
water

Fadairo et al. (2019) in three

countries Ghana, Uganda and

Nigeria; Kahsay et al. (2019)
in Ethiopia

Cultivation of fodder
for livestock

Saboohi et al. (2017) in Iran; Chand & Kumar
(2018) in India; Feleke et al. (2016) in Ethiopia;
Silvestri et al. (2012) in Kenya; Yetisgin et al.
(2022) in Turkiye

Using gas capsules for
heating and cooking

Saboohi et al. (2017) in Iran

Use of manual fodder
and supplements for
livestock

Marie et al. (2020) in Ethiopia

Building block houses
instead of tents

Saboohi et al. (2017) in Iran

(home feeding of
livestock)

Marie et al. (2020) in Ethiopia

Water storage (rain)

Abdollahzadeh et al. (2018) in

Iran; Yetisgin et al. (2022) in

Tirkiye; Mohebi et al. (2023)
in Iran

Use of soil and water
conservation techniques

Ahmed et al. (2021) in Nigeria

Participation in training
classes

Abdollahzadeh et al. (2018) in
Iran

Turning to non-
agricultural income
activities (including
animal husbandry)

Opiyo et al. (2015) in Kenya; Hurst et al. (2012) in

Ethiopia; Taleshi & Seyed Akhlaghi (2019) in Iran;

Zhang et al. (2018) in China; Armah et al. (2010) in
Ghana

Change in the pattern
and variety of
cultivation

Esmailnejad & Alijani (2016)
inIran

Diversification of
income sources

Adeagbo et al. (2021) in Nigeria

Taking loans from
relatives

Esmaeilnejad & Poodeine
(2017) in Iran

Access to climate
information through
news

Adeagbo et al. (2021) in Nigeria

Choosing a new
business

Esmaeilnejad & Poodeine
(2017) in Iran

Organization for
education and
awareness of climatic
conditions

Adeagbo et al. (2021) in Nigeria

Providing animal health

Opiyo et al. (2015) in Kenya;
Hurst et al. (2012) in Ethiopia

Adoption of
government support
policies to reduce
possible losses

Ahmed et al. (2021) in Nigeria; Opiyo et al. (2015)
in Kenya; Hurst et al. (2012) in Ethiopia

Killing old and weak
livestock

Opiyo et al. (2015) in Kenya;
Hurst et al. (2012) in Ethiopia

Education and
awareness-giving to
households by
promoters

Ahmed et al. (2021) in Nigeria

Use of mass media and
information technology

Xie et al. (2022) in China

Using new technologies

Kemal et al. (2022) in Ethiopia; Opiyo et al. (2015)
in Kenya; Hurst et al. (2012) in Ethiopia; Saboohi
etal. (2017) in Iran; Snaibi et al. (2021) in Morocco

Use locally compatible
extension services

Xie et al. (2022) in China

Diversity in herd
composition

Opiyo et al. (2015) in Kenya; Hurst et al. (2012) in
Ethiopia; Silvestri et al. (2012) in Kenya; Snaibi et
al. (2021) in Morocco

Obtaining facilities and
bank loans

Xie etal. (2022) in China

(change in herd
composition)

Kemal et al. (2022) in Ethiopia; Chand & Kumar
(2018) in India; Snaibi et al. (2021) in Morocco;
Yetisgin et al. (2022) in Turkiye

Using the background
of agricultural fields

Saboohi et al. (2017) in Iran;
Mohebi et al. (2023) in Iran

Diversity in the type of
flock

Kemal et al. (2022) in Ethiopia; Opiyo et al. (2015)
in Kenya; Hurst et al. (2012) in Ethiopia; Idrissou et
al. (2020) in Benin; Snaibi et al. (2021) in Morocco

Construction of water
storage pool

Saboohi et al. (2017) in Iran

Organizing fodder
storage for livestock

Kemal et al. (2022) in Ethiopia; Opiyo et al. (2015)
in Kenya; Hurst et al. (2012) in Ethiopia

Setting the move time
to rangeland

Mohebi et al. (2023) in Iran

Increasing the mobility
of livestock (herd)

Kemal et al. (2022) in Ethiopia
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Number of sample volume
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Pashelar 32 19
Trooti 38 23
Torshakli 15 9
Kheykhajeh 50 20
Total 249 148
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Table 3- The degree of adaptability of the users in facing climate changes

Class Mean Std. deviation Minimum Maximum Number Frequency (%)
Very Low (86-106.97) 18 12.2
Low (106.98-120.62) 59 39.9
Medium (120.63-134.27) 12062 13.65 86 155 45 304
High (134.28-155) 26 17.6
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Table 4- The results related to sampling adequacy test and Bartlett in the adaptation strategies of the users in the
face of climate change

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.827

Approx. Chi-Square 3564.957
Bartlett's Test of Sphericity d 1176
0.000
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Table 5-Extracted factors along with the eigenvalue, percentage of variance and percentage of cumulative

variance
Type of strategy Special value Variance (%) Cumulative variance (%) Number of items
1 13.885 24.051 24.051 8
2 8.859 12.676 36.727 4
3 6.626 10.401 47.128 6
4 3.229 8.591 56.079 7
5 2.543 7.189 63.268 4
6 2.393 5.883 69.151 4
7 2.114 5.313 74.464 5
8 1.822 3.719 78.183 5
9 1.673 3.414 81.597 6
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Table 6- VVariables related to each of the factors and their factor load in the rotated matrix

Item Factor
number Type of strategy load
18 Diversification of income sources and turning to non-livestock activities in order 0.882
to reduce the dependence of livestock farmers '
Using the multipurpose grazing system and segmenting it for the simultaneous
20 e 0.834
exploitation of the pasture
2 Variation in the type of herd by changing the number of sheep and increasing the 0.598
Hybrid- number of goats ) '
24 Developmental (1) Acceptance and use of new tgchnologles in the sector of reducing dependence on 0.737
fossil fuels such as solar panels
Multipurpose use of pastures and exploitation of other potentials such as
12 - 0.866
medicinal plants
49 Keeping poultry and chickens with the approach of making money 0.566
Carrying out a complementary job to livestock farming, including agriculture in
11 2 . . 0.681
addition to livestock farming
48 Development of handicrafts and its exploitation 0.510
10 Using different water resources, such as transporting water by tanker 0.824
8 Saving and Saving in reducing costs 0.750
28 Savings (2) Saving from livestock income and non-livestock jobs 0.541
7 Saving water consumption through the creation of covered cisterns 0.521
5 Live sale of fattened animals 0.735
3 Cutting and selling trees in houses 0.507
Buying fodder needed by livestock and feeding them at home due to the
6 - - iy . 0.714
Emergency (3) |nappropr_|ate (_:ondltlons of fodder in the pasture
1 Migration to other areas for work 0.561
4 Killing old and weak animals in the herd 0.659
Cultivation of supplementary fodder for livestock in order to solve the crisis of
15 - 0.681
lack of vegetation in the pasture
14 Reducing the size of the herd (reducing the number of animals) by dividing the 0.754
animals into several groups '
38 Change in grazing patterns and diversity in grazing management 0.810
33 Using the pasture of agricultural fields as a supplement to pasture fodder 0.818
43 Corrective-Protective The use of planting trees for shading around Saman Arfi 0.533
27 4) Increasing the mobility of livestock and herds through the movement of herds for 0620
grazing according to place and time '
16 Closing the rivers and collecting sediments and growing crops on them 0.577
Diversity in herd composition (change in herd composition) by increasing or
25 7 - L e 0.688
decreasing livestock based on morphological and physiological characteristics
39 Livestock and pasture insurance by ranchers based on climatic fluctuations 0.582
Covering-Supportive Obtaining facilities and bank loans for the repair and construction of livestock
32 - 0.652
(5) buildings
30 Ensuring and observing animal health in order to reduce animal mortality 0.526
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29 Adopting supportive policies - encouraging the government to reduce possible 0696
losses '
35 Building block houses next to tents to reduce vulnerability 0.630
36 f | Setting up tents in higher altitude areas to reduce the vulnerability of floods 0.698
41 In ra'structura . Dredging the channels created to drain excess water into the pasture 0.603
Equipment (6) L L o .
9 Building a traditional dam to store water (building a reservoir to collect 0702
rainwater)
Formation of grazing cooperatives and taking advantage of its service and
21 ; : 0.747
educational potentials
29 Dividing the family into subunits in different areas in order to divide the tasks 0.722
Participatory-Belief and reduce the level of vulnerability '
46 ()] Holding a religious ceremony to remove environmental hazards 0.522
17 Using soil and water conservation techniques through participation in pitting and 0692
plowing operations along with planting '
40 Participation in the cultivation of drought-resistant plant species in the pasture 0.626
44 Livestock leaving the pasture and animals fattening 0.585
2 Eliminating livestock and changing livestock occupations 0.505
45 Change (8) Investment in real estate 0.537
34 Using gas capsules for heating and cooking 0.653
13 Choosing a new economic activity such as camel farming 0.507
37 Participation in educational and promotional classes related to climate change 0.785
19 Finding awareness of climate information through different visual and audio 0526
sources
Using information from mass media and information technology, including
31 television and radio 0.712
Educational-Media (9) . . . . -
23 Training and raising awareness for livestock fgrmers gnd their families by 0.760
promoters and experts of grazing projects
42 Using meteorological reports for management 0.509
47 Using indigenous knowledge and experience to reduce the risks caused by 0.695

climate change
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Table 7- The relationship between the adaptability of users to climate changes and demographic characteristics

Variables Correlation Coefficient Sig.
Age (years) 0.299% 0.037
Literacy rate (partial) -0.282*% 0.031
Number of family members (people) 0.271% 0.048
Number of people working in animal husbandry (people) 0.080 0.166
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Number of animals (head) -0.104 0.104
Animal hushandry history (years) 0.376%* 0.0
The amount of income from animal husbandry (tomans) 0.329%* 0.0
The amount of income from non-livestock jobs (tomans) 0.151% 0.050

*05% confidence Tevel
** 99% confidence level
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Table 8- Comparison of the level of adaptability of the users in facing climate change in different groups

Variables Group Mean Rank Mann-Whitney U Sig.
marital status '\gf‘;gﬁf ;igg 922,500 0.467
Having a job other than animal husbandry NS papdl 2501.000 0.000%*
Having agricultural land My S 2237.500 0.014*
Participation in educational and promotional courses YNZS g?gg 2283.500 0.000**
Membership in rural organizations and cooperatives YN? gigg 1754.500 0.036*
Using indigenous knowledge to deal with climate change YN%S ;Zgg 805.500 0.625
Using credit and loan services to deal with climate change YN%S %ég 2153.500 0.168
Having agricultural equipment and tools YN%S gggg 1904.500 0.017*
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