IDRiM (2025) 15 (2) ISSN: 2185-8322
D0I110.5595/001c.142195

IDR M
LFU(‘A SAFER WORLD J I D Ri M

Regular Article

Coping with Drought in a Changing Climate: An Empirical Analysis of
Farmers’ Adaptive Behavior in North-West Balochistan

Shabana Faiz!, Ainuddin Syed?", Chamawong Suriyachan?, Ariya Aruninta?,

Uzma Mukhtar? and Jamal-Uddin Kakar*

Received: 04/11/2024 / Accepted: 03/06/2025 / Published online: 25/07/2025

Abstract Pakistan is ranked the 8th most vulnerable country to climate change in the Global
Climate Risk Index Report, posing a serious threat to food security. The objective of this article
is to assess the coping and adaptive behavior of farmers to climate induced drought in the
North-West of Balochistan. The paper utilizes both primary and secondary data. The primary
data is collected using 377 sample-size (households) through random sampling technique. The
paper also employed multiple regression model to identify the factors influencing farmers
adoptive and coping behavior for drought disasters. The results reveal that farmers tried on
their own without any support to cope with long persistent spells of drought by using pipes for
watering, dividing their gardens into small plots, giving water at night time, preserving stock
supplies to adopt to the climatic changes however, at the same time, they sold their land and
assets to cope with the situation. The results further reveal that despite selling their assets and
land, people have migrated towards urban centers due to single sources of income. The multiple
regression model indicates the most significant variables affecting the farmers coping and
adaptive behavior for drought. These variables include age of the household head, employment
occupation and daily wages occupation. The paper provides policy guidelines for provision of
opportunities for diversified sources of income, capacity building, providing extension credit
services to the farmers for better adoption that may increase the resilience of the farming
communities to climatic risks.

Keywords: drought, climate change, adaptive behavior, coping, Balochistan

! Department of Pakistan Studies, Sardar Bahadur Khan Women's University, Pakistan

2 Department of Landscape Architecture, Chulalongkorn University, Thailand

3 Department of Commerce, University of Balochistan, Pakistan

4 Department of Disaster Management and Development Studies, University of Balochistan, Pakistan
* Corresponding author email: syed.ainuddin77@gmail.com

30



IDRiM (2025) 15 (2) ISSN: 2185-8322
D0I110.5595/001c.142195

1. INTRODUCTION

In the last one hundred years, significant shifts have been observed in Earth’s climate due to
global environmental change. These shifts have drastic effects on natural ecology, precipitation,
evapotranspiration, human environment and other hydrological processes (Wu & Yang, 2024).
Climate variability and human activities are the most significant factors resulting in the global
climate change (Rawat, 2012). Many countries and communities prone to the impacts of
climate change and socio-economic vulnerabilities require a well-coordinated landscape of
disaster risk reduction (Lopera et al., 2023). The global environmental change has resulted
pronounced impacts on the natural ecosystem in the recent decade (Organization-WMO, 2020),
At the same time, an increased attention has been given to climate change associated
consequences around the globe for climate resilience and adaptation (Tang, 2019). Such
consequences have increased both the number and frequency of extreme events like droughts,
floods, storms, heat and cold waves (Skoglund & Jensen, 2013). These consequences are
further aggravated by the behavioral shortcomings by the decision makers in times of drought,
resulting in insufficient preparedness at community level (Sharma, 2024). IPCC in its Sth report
also confirms that agriculture production is likely to reduce due to climate change impacts
(IPCC, 2014). Agrarian societies particularly the Asian Countries are more vulnerable to the
impacts of climate change which results in many secondary issues reducing the well-being of
the communities and farming communities (Lee et al., 2015). As result, these effects are
widespread and have long term implications such as famine, health hazards, poverty and food
insecurity (Bekele, 2024). In the current climate change discourse, drought poses pressure on
environmental resources and peoples’ livelihoods (UNDRR, 2021). The report further informs
that drought periods can be longer or shorter, but affect all sectors particularly the water
resources and agriculture sectors. Climatic variations take precedence when it comes to
agricultural matters particularly in the context of crops production. Furthermore, this risk in
agriculture sector is well connected with industry and food security (Hazzan et al., 2023). The
contemporary research on climate change also reveals that drought events may increase in
future and it would be difficult to predict and would have drastic impacts on the overall
economy particularly the agriculture sector in many countries across the world (Hussain, 2022;
Bekele, 2024). Additionally, these unpredictable changes in the global climate will certainly
enhance the impacts on various other sectors as well (Veettil, 2023; Wongsit, 2021). As of
today, drought affected 2.8 million people with 1.3 million human losses around the globe
(Salama, 2012). Drought relates directly to climate change (Ajak, 2018) and it has altered the
natural ecological activities to a greater extent that effects regions across the globe (Alkhalidi,
2023).

In the context of Asia, an increase in the frequency and intensity of extreme events are
observed throughout the 20th century. The third Assessment report predicted an increase of
3°C in 2050s and 5°C in the decade of 2080s over Asian continent (Lal et al., 2001). The rise
in surface temperature in some parts of Asia during recent decades ranged between less than
1°C to 3°C per century. In South East Asia, extreme weather events reported to be more
frequent in the last 20 years (Ahmad et al., 2004). Similarly, increased frequency and intensity
of droughts in Asia are largely due to rise in temperatures especially during summers and direr
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months. Increased temperature and decline in precipitation has also threatened the wetlands in
Asia, particularly, the wetlands in Pakistan, India, Bangladesh and China are drying up with
severe degradation of ecosystem (Pan et al., 2003). Drought affected countries like India,
Tajikistan, Iran, Afghanistan and Pakistan severely in the recent decade (Ur Rahman & Hamza,
2024). In southwest Asia and central Asia, a number of countries are affected by multi-year
droughts from 1998-2002, such as Western Pakistan, Afghanistan, Uzbekistan, Tajikistan and
Turkmenistan (Hussain, 2022). Poor adaptation strategies to climate change have threatened
and caused adverse impacts on the production and livelihoods of millions of people in the
developing countries. especially the agrarian communities (Wayal, 2023). These impacts are
widespread and evident in rural agricultural areas around the globe (Agrwal, 2020). Drought
impacts are more in Asia pacific affecting, the production of rice, wheat and maize on a large
scale. Production loss is due to increasing water stress, increased temperature and El- Nino
events that has decreased the number of rainy days in these countries (Taubenbock, 2008).

Pakistan too is no exception to it and its adverse effects across all sectors are observed
particularly, the drought of 1998-2002, which affected the agriculture sector and livelihoods of
people. A number of areas of the country were severely affected however, the impacts in
Baluchistan and Sindh provinces were enormous, resulting in negative growth rate. Certain
crops such as cotton, wheat and rice have shown the negative growth up to 10 percent during
the drought period of 1998-2002 in Balochistan (Soomoro, 2011). Pakistan is one of the most
severally affected countries and ranks 5th in the world, affected by impacts of climate change.
In Pakistan droughts are overserved in every four to ten years (Anjum et al., 2012). Severe
droughts in Pakistan are recorded in 1967-1969, 1971, 1973—-1975, 1994. Additionally, the
drought of 1998-2002 was the most devastating event that affected economy, people’s
livelihoods and reduced crop yields by 80%.

Balochistan province is particularly vulnerable to droughts and its impacts as it falls in semi-
arid and arid agro-ecology type of land therefore, droughts occurrence in Balochistan are more
sever in terms of magnitude and impacts in the recent climatic history of the province (Ahmed,
2016). The province is severely affected in 1998-2002, affecting 22 districts out of 29
(Government of Pakistan Bureau of Statistics, 2013). The dry spells of drought even started in
1996 but its worst shape was observed in 2002 during which the annual rainfall in the northern
Balochistan reached to 60 to 150 mm (Shafiq & Kakar, 2007). During the drought periods,
Balochistan province received 50% rain in summer and winter turned to only 37%. Provincial
reports indicate that the drought of 2002 reduced the economic growth rate to 2.6% and affected
1.9 million people and 9.31 million livestock (Relief Commissionerate Balochistan, 2000-02).
The province has significantly experienced the decline in ground water levels due to low
precipitation, extended periods of droughts and proliferation of tube well installations for the
last three decades. The number of tube wells in Balochistan escalated from 5,000 to over 40,000,
causing substantial reduction in ground water levels (Ul-Haq et al., 2024). District Pishin is
one the most vulnerable districts in the North-West Balochistan and suffered the most having
agro-based economy where this study is conducted.

Adaptation and coping strategies to drought mitigation have been a major concern over the
past few decades, within the global impacts of climate changes (Mardy et al., 2018). Adoptive
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behavior and coping of the farmers decrease drought vulnerability and impacts over a single
event however, increases drought risks due to continuous spell of droughts (Kalthof et al.,
2025). Drought mitigation through coping and adoption is time consuming and requires
subnational investment (Abbass, 2022). In Pakistan, several drought adaptation and coping
strategies are diffused to other communities such as time of planning, rainwater harvesting and
drought resistant verities (Ahmad & Afzal, 2020). The efforts for drought mitigation have
attracted a number of studies on coping and adoption in Balochistan. One study (Ashraf et al.,
2014) evaluated the coping and adoption behavior of farm households. The study findings
indicate that several on-farm and off-farm adoption strategies are employed by the farmers,
including crop management, water management, income diversification and agricultural inputs.
Another study conducted by Ahmad et al. (2024) on negative effects of drought hazard and
coping behaviors of farmers. The study reveals reveal that farmer employed a number of coping
techniques to reduce the drought impacts, include crop diversification, efficient water
management, and assets’ depletion. In additional to that another study (Durrani et al., 2023)
evaluated and explored the farmers’ coping and adopting during extended periods of drought
in Balochistan. The study employed binary logic regression which identified the farmers
adaptation strategies including, reducing the number of domestic animals, selling household
assists, borrowing money from relatives and sessional migration.

The aforementioned studies have considered generic adoptive and coping strategies for
drought mitigation in Balochistan and have not addressed a number of feasible adoptive
strategies to cope with drought by the farmers, which is not properly addressed in the literature.
In such a scenario, to detect this research gape, the current study pays attention to examine the
coping and adoptive behavior of farmers in Balochistan. hence there is great need to understand
the specific coping adoptive strategies that farmers employ during drought at the farm level as
well as the factors influencing the farmers’ choice of coping strategies. Specifically, the study
addressed and identified that coping strategies, farmers employed in times of drought their
preparedness to drought and identified the factors influencing the farmers’ adoptive and coping
strategies. The study further provides insights into the processes that are intensely needed to
overcome the challenges which may sensitize the policy makers to work on comprehensive
approaches for sustainable development and drought resilience in the province.

2. LITERATURE REVIEW

Drought is a relative term and is defined in a variety of ways hence, requires a working
definition depending on specific situations (Bekele, 2024). Therefore, this paper defines
drought as “A deficit of rainfall in a particular region to the long term mean of atmospheric
elements that affects a wide spread area by reducing the agricultural production and affecting
livelihoods of people attached to agriculture sector” (Slegers, 2008). Drought affects all
climatic zones and is observed over arid and semi-arid regions of the world. The duration of
drought is from few weeks to years (Hazzan et al., 2023). Byun and Wilhite (1999) notes that
drought starts from the low precipitation which affects the hydrological cycle, affecting the
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water bodies on the surface and below, which ultimately reduces the production of agriculture.
He further explains that low agriculture production leads to food security issues, poor
nourishment and finally leads to famine (Hyman et al., 2005). Therefore, various definitions in
a nutshell agree that drought is a condition of insufficient moisture caused by deficit in
participation over some period of time (Osbahr et al., 2008; Sharma, 2024). The recent
literature on drought and projections of climate change indicate that drought will likely to be
very frequent across the globe due to increase in temperature and decrease in precipitation
therefore, it is extremely important to improve the drought preparedness, awareness and
monitoring to decrease the drought vulnerability and make the communities aware to take
actions at the local levels to mitigate its effects at the community level (Lopera et al., 2023).
Despite advances in research and technology, droughts still remain a major challenge
worldwide for the researchers and policy makers, however the potential drought assessment
and evolution in a proper fashion can facilitate the drought adaptation and preparedness at all
levels (Mechler et al., 2010). Furthermore, it is evident from the literature that 50 percent of
the earth terrestrial areas are vulnerable to the direct and indirect effects of droughts (Nadmani,
2016). In the recent past, a number of continents are severely affected by droughts and its long-
lasting effects on social and economic sectors (Hesam, 2021). Due to its wide spread effects
across all sectors, drought is getting more international and natural attention by the concerned
departments and agencies.

In most of developing countries, agriculture is the backbone of their economies and
livelihood option for rural communities (Bahta, 2021). Agriculture sector accounts for the
larger share due to global environmental change, as the Sixth Assessment Report of
Intergovernmental Panel on Climate Change argues that economic loses occurred for sectors
with high direct exposure to climate change includes the regional losses of agriculture sector
(Givsti, 2023). A part from that Kafy (2023) argues that most of the people from Asia-pacific
suffer from food insecurity due to global environmental change in shape of drought which is
an alarming indicator for the sustainability of the region. Additionally, devastating impacts are
also observed in agriculture production, rearing of animals and water resources. As evidenced,
agricultural droughts of 1980s and 1990s have affected a number of nations. These effects can
well be observed in African continent (Ajak, 2018). In Africa alone, above 90% of the
production is due to rainfall that is extensively affected by climate change. In south Asia
particularly, the agriculture sector depends on ground water and river flow. In the back drop of
climate change, droughts also possess challenges to risk management (Brill et al., 2024). Hence,
more diverse strategies and approaches are required to address these unexpected consequences
with the support of political will and well-informed disaster management institutions at the
local levels (Chiba & Nagamatsu, 2023).

Addressing drought response, two main approaches are essential to mitigate the impacts by
reducing greenhouse gasses and coping & adopting to new conditions (Wang et al., 2024).
Adoption and coping to drought hazards are crucial for mitigating the adverse effects,
particularly in developing countries, where farmers are key to effective management
(Shabanali Femi et al., 2020). A scan of relevant literature reveals that an enormous range of
potential adoptive responses to cope with drought. For example, Austen et al. (2002) conducted
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a study with 62 farmers and found 33 different approaches for coping and adoption to drought
hazards. Their study focused on only on-farm responses to drought excluding responses at the
family and community levels. In addition to that Khan et al. (2018) argue that, farmers create
coping mechanisms to cushion abrupt shocks and strains in their farming systems, and these
mechanisms frequently coexist with longer-term adaptive techniques. In the context of
Balochistan serval studies are conducted such as Ahmad et al. (2004), Shafiq and Kakar (2007),
Ashraf (2013) and Ashraf et al. (2014). Some of these studies have focused on annual rainfall
and capabilities of the government, farmers, and communities to cope with droughts. For
example, Anjum et al. (2012), conducted study to analyze the available literature and rainfall
to identify the drought prone zones. The study concludes that the frequency of drought is much
higher in Balochistan and Sindh provinces compared to rest of Pakistan. Another study
conducted by Mazhar and Nawaz (2014) analyzing the mean rainfall data of 36 weather stations
across Pakistan and Balochistan for mapping meteorological drought intensity. The study
findings reveal that Balochistan was the most arid part of the country and had the probability
of extreme events in the future. (Ashraf & Routray, 2015) conducted study on drought
preparedness and adaptation of farmers in Balochistan by analyzing 34 weather stations data
on rainfall. The study reveals that Balochistan is highly vulnerability to future impacts of
climate change due to poor monitoring of weather data collection and weather prediction. The
study findings further reveal that due to poor awareness of the farmers regarding drought,
irrigation methods and cropping pattern, the area will be more affected in the future drought
events.

3. SELECTION OF THE STUDY AREA

Tehsil Karezat is located in District Pishin as shown in Figure 1 and has been selected as
study area for this research work. This tehsil is most affected among other tehsils of the district
and is still under the influence of drought spell (Ur Rahman & Hamza, 2024). The district has
a number of valleys and its elevation from sea level is 1,370—1,680 meters. Lora River is the
main river along with its tributaries flowing through Pishin district. The name Karezat is
referred to Karezes (Underground channels of water used to transport water in from the hilly
areas to the settled areas in Balochistan). In the past this area was irrigated by these Krezes but
by the passage of time due to low precipitation and drought conditions, the rest of the karezes
gone dry leaving two karezes which are present today (Ashraf et al., 2014). One is located in
village khusab and other one is located in village Murgha.

3.1 Justification of the Selection of Study Area

Pishin is one of the drought prone districts in Balochistan, it has been severely affected from
the drought of 1998-2002, affecting the agricultural sector which is the most prominent
economic activity of the district. Almost 80% of the district population is engaged in agriculture
activities. The selection of this study was based on the analysis of rainfall study conducted by
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Ashraf (2015) in Baluchistan as well as study conducted by UNDP highlighting Pishion as one
of the most drought prone region. It is also in line with the PDMA analysis report which
endorses that the selected study area is highly prone to the drought. The current situation of the
study area is not encouraging in terms of annual rainfall received and water supply through
precipitation in the recent years. Furthermore, the district is still under the influence of the
drought spell resulting in poor agricultural products, affecting the socio-economic life of the
people whose livelihoods are attached with agriculture. In addition to that, tehsil Karezat is
selected for primary household survey due to the following reasons. The area is most affected
and vulnerable to drought events because of the non-availability of karezes which used to
provide water for irrigation and other purposes. Apart from that, tehsil is severely affected in
the drought period of 1998-2002. The tehsil is also selected due to its agro-based economy,
because more than 80% of the people of the tehsil are engaged in agricultural activities and
their livelihoods are attached with the agricultural production.
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Figure 1. Study area map

4. METHODOLOGY AND DATA COLLECTION

4.1 Data Collection Methods

This research is basically exploratory in nature utilizing, both primary and secondary data
and sources. The primary data is collected through a survey questionnaire focusing households
to achieve the set objective. The study administered a structured questionnaire survey in the
study area to get the details of the farming households, their adoptive measures which
community applied during the drought periods. The questionnaire is designed based on the
previous studies and extensive literature for identifying the correct variables to ensure that the
collected data would contribute to research objective. The questionnaire was pre-tested before
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the actual survey was conducted. Randomly selected households participated in the pre-testing
of questionnaire to cheek the responses that could be anticipated in the field finally. After the
pre-testing phase, the questionnaire was modified and irrelevant questions were removed. A
total of 377 questionnaires were filled from the farming households with proportionate
allocation method in the three Patwar Circles and Municipal Corporation of khanozai.
Secondary data is important to understand the past history and trend of the drought impacts and
farmers coping strategies during drought periods. The secondary data is collected from the
published scientific journals, Books, Policy documents, online achieves, UN reports etc.

4.2 Sample Selection

Tehsil karezat was selected for the primary data and household survey. The said Tehsil is
administratively divided into three patwar circles and Municipal corporation khanozai
according to Pakistan Census Department. A total of 377 households were selected for the
primary household survey according to Arkin and Colton (1963) Formula. A random sampling
technique is employed using proportionate allocation method due to the heterogeneity of the
area in terms of population in the three Patwar Circles and Municipal Corporation. The
calculation of the sample size is given below with proportionate allocation method. Out of 377
households 115 households were selected for Bostan Patwar Circle, 25 for Khanozai Patwar
Circle, 121 for Mugha Patwar Cirle and 116 for Khanozai Municipal Corporation.

The Overall sample size (Karizat tehsil) is as given under:
NZ2xPx(1-P)
N2+ {Z2xPx(1-P)} (1)

n = 377 (2)
Proportionate Allocation method, based on administrative unit
Bostan Patwar Circle

ng = % Xn (3)
_ 7126 X 377 (4)
BP ™ 23314
an = 115 (5)
Khanozai Patwar Circle
= 1532 X 377 (6)
P = 53314
nKP = 25 (7)
Murgha Patwar Circle
7507
Nyp = m X 377 (8)
nyp = 121 9)
Khanozai Municipal Corporation
7149
Ngm = m X 377 (10)
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Where,

N = Total number of Households = 23314 (12)

Z = Confidence Interval (95 %) =1.96 (13)

P = Degree of Variation = 50% = 0.50 (14)

E = Margin of error =5 % = 0.05 (15)
4.3 Data Analysis

For the data analysis, Statistical Package for Social Science (SPSS) is employed. Descriptive
and inferential statistics were utilized to get the results. Descriptive statistics include
frequencies, graphs and tables for the coping and adoptive measures of the farmers in the study
area while multiple regression model was used for the factors influencing the adoptive behavior
of the farmers. Multiple regression model allows a systematic examination of the factors
affecting farmers’ adoptive behavior and coping strategies. Furthermore, it also provides
valuable insights for policymakers, researchers, and agricultural practitioners to develop
informed strategies to enhance the resilience of farmers in the face of environmental challenges.

4.4 Respondents’ Profile

Family structures of the respondents were categorized into three different categories as
mentioned in Table 1. Traditionally people living in rural areas of Balochistan province prefer
to live in joint family system. Especially Pashtoon tribes are having strong cultural and
traditional norms. The same has been observed from the study area that most of the respondents
have joint family systems with almost 68%, whereas 17%, 15% of the respondents were having
nuclear and extended family system respectively.

Table 1. Respondent’s family structure

Categories Frequency Percent
Extended Family 57 15.1
Joint Family 256 67.9
Nuclear Family 64 17.0
Total 377 100.0

Source: Field Survey

Education is one of the important social indicators for human development index (HDI). In
this study respondent’s education level is categorized into 7 categories as starting from
illiteracy to higher level of education as shown in Table 2. Almost 20% of the respondents were
illiterate in the study area. Respondents with Primary, Middle and Matriculation level of
education were recorded 25% collectively. Twenty-five percent of the respondents were having
Bachelor level education (14 years of education). only 9% of the respondents were having
higher level of education in the study area.
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Table 2. Respondent’s educational level

Respondent educational level Frequency Percent
Illiterate 74 19.6
Primary 18 4.8
Middle 23 6.1
Matriculation 53 14.1
Intermediate 81 21.5
Bachelor 95 25.2
Master 33 8.8

Source: Field Survey

Respondent’s occupation was taken with multiple responses. Agriculture is observed the
main occupation of the respondents with 63%. Due to poor economic condition, 18% of the
respondents were engaged with daily wages occupation as shown in Table 3. The socio-
economic conditions of such group were extremely vulnerable. Based on past data, some thirty
years ago livestock was the major source of income in the study area. But due to climate change
impacts, this figure has drastically decreased to 23% as mentioned in Table 4. This major shift
in occupation has left only 23% people engaged with livestock occupation. Almost 35% of the
respondents were government employer.

Table 3. Occupation of the respondents

Occupation Yes (Percent) NO (Percent)
Business 52 48
Employment 35 65
Daily Wages 18 82
Agriculture 63 37
Livestock 23 77

Source: Field Survey

The analysis of the data depicts that; the average age of the sample respondents were almost
42 years. The average household size in the study area was 10.64 as indicated in Table 4 below.
The ratio of family members was slightly tilted toward male population as 5.50 and 5.16 were
male and female respectively. 12 out of 1000 persons were disabled in the study area. The
monthly income of the farmers in the study area was 45684 Pak Rupees which indicates that
majority of the farmers were below poverty line. According to the Global Climate Risk Index
report of 2020, Pakistan is severally affected by climate change impacts. Pakistan is 8th most
vulnerable country affected by climate related catastrophes i.e. drought, flood, and cyclone.
The ongoing spell of drought forces people to migrate from their native places towards urban
areas to find out the alternate sources of their income. In the context of migration, result of the
data in Table 4. respondents reported that, almost 21% of their neighbors had migrated
permanently from their villages towards urban areas like Quetta, Karachi and other parts of the
country. Almost 17% of the respondents temporarily migrate from their native places toward
other regions of the province with respect to change in weather conditions.

39



IDRiM (2025) 15 (2) ISSN: 2185-8322

D0I10.5595/001c.142195

Table 4. Household Characteristics of respondents

S.N Variables (Average) Results
1 Average age of the Respondents 42.02
2 Household family members 10.64
3 Male Members 5.50
4  Female Members 5.16
5  Disabled Members 0.12
6  Average Monthly Income Per household 45684

Migration Status
Migration Categories Percentage
1 Temporary Migration 16.7
2 Permanent migration 20.7
3 No Migration 62.6

Source: Field Survey

5. RESULTS AND DISCUSSION

5.1 Coping and Adaptive Behavior of Farmers

In Pakistan, agriculture is the most important sector for livelihood and is considered to be
the back bone of the country’s economy but climate change has affected it to a larger extent.
The large-scale impacts of climate change will be a constant threat particularly for small land
holder farmers whose key source of livelihood is mainly based on agriculture. Farmers’
adaptive behavior and their responses against climate change are more important as feedback
for policy makers to design more effective strategies and planning against these impacts.
Therefore, it is necessary to address these adverse impacts of climate change to reduce and
prevent the losses of this vulnerable group. Due to frequent occurrences of drought events, the
farmers have also devised adaptive measures and coping strategies to minimize the negative
impacts of the drought based on their local and indigenous knowledge. It is important to note
a slight difference between adaptation and coping in the contemporary hazard literature which
is considered as time factor. According to Ashraf (2013), “farmers devised coping strategies to
buffer short term shocks and stress for their farming system and some time these adaptive
measures exist for a long period of time”. Rasul (2012) suggested that adaptation is better suited
and sustainable in term of long term changes as compared to coping strategies, whereas coping
strategies are more effective for a short period of changes in the farming system. In the study
area farmers used various adaptation and coping strategies for their farming system to mitigate
the negative impact of climate change and drought. Some of them are illustrated below.

5.1.1 Households Assets and Water Management

The results displayed in Figure 2 show that, about three-quarters of the respondents have
sold their household assets (Tractor, Livestock, etc.) to cope with persistent spells of drought
and 17% of the farmers have sold out even their lands to mitigate the adverse impacts of
drought in the study area. Similarly, 78% farmers’ used pipes for watering system instead of
open channels in order to save water wastage from evaporation. Additionally, digging more
than one tube well to reach more water for fields was also observed as coping strategy in the
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study area. The results further reveal that cutting of extra branches of trees to minimize the
water consumption has found commonly used adaptive strategy by farmers in the study area.
77% farmers used this strategy to address the impacts of drought and climate change. It can be
inferred from the above results that selling assets and lands for coping with drought periods
reduce the social wellbeing of the community and resultantly becoming more vulnerable to the
impacts of drought in the future. These results are line with Ur Rahman and Hamza (2024) and
Ashrafetal. (2014). Furthermore, in order to manage the shortage of water, use of drip/sprinkle
system, give water at night time narrowing and leveling the channels of the drain from the
source of water, cemented pond construction are the important strategies devised by (67%,
69% and 75%) farmers in the study area respectively. However, due to high cost of cemented
pond construction and installation of pipes, some farmers were not able to construct and install
them for their fields instead of flood irrigation.

90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Selling of Houshold Selling of Land due  Use of Pipe for Digging More Extra Cutting of
assests Dut to to Drought Watering Tubewells Trees
Drought

Farmers' Adaptation

Figure 2. Households assets and water management
Source: Field Survey Data

In addition to that, Figure 3 also confirms that, 75% farmers stated that, they cultivated low
delta crops which are resilient in drought condition such as Apricot, Gaja apple, American
grapes and vegetables instead of foremost apple varieties like Shin Kolo and Tor Kolo which
consumes more water. Similarly, including these all efforts, about two-third of farmers divided
their gardens into small plots. Those farmers who practiced this strategy argue that different
vegetables such as Onion, Potato and Peas are grown along with apple trees in their fields for
an effective water and fertilizer adjustment as well as to maximize the profit.

5.1.2 Harvesting Changes and Migration

In order to manage water related issues with an effective manner, Figure 4 shows that about
66% farmers constructed paved water channels and divided them while 44% farmers were not
able to construct such paved water channel due to non-affordability of high cost. Results further
reveal that 67% farmers have brought changes in harvesting dates during the drought period.
Additionally, permanent or short-term migration towards cities, i.e., Quetta, Karachi, Peshawar,
and other parts of the country, is used by farmers as a coping mechanism to find out the
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alternative sources of income. These findings are well supported by Hussain (2022) and are in
line with the findings of Mazhar and Nawaz (2014). People migrated from study area usually
work in restaurants in Karachi or Quetta on the basis of daily wages. Results further indicate
that 37% of their family members migrated from their native places towards other urban areas
to find out the sources of income.

76%

74%

72%

70%

68%

66%

64%

62%

60%
Use of Drip Sprinkle  Give water at night Constructed Pond for Remove more water Divide Graden into
System time water storage consumption crops small parts

Farmers' Adaptation
Figure 3. Water management and low delta crops
Source: Field Survey data
80%
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50%
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20%

10%

0%
Divide and Constructed Paved water Change in Harvisting dates during Family or Family members migrated
Channel drought period dut drought

Farmers' Adaptation

Figure 4. Harvesting changes and migration
Source: Field survey data

5.1.3 Farmers Preparedness about Drought

A natural hazard like drought cannot be prevented but it can be mitigated through proper
planning, strategies and preparedness (UNDRR, 2021). Drought preparedness planning
involves making resilient environments, stocking of supplies, well-coordinated arrangements,
information and trainings to minimize the adverse impacts of drought as shown in Figure 5.
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Preparedness planning also involves dealing drought and climate change related issues with
proactive approach that could strengthen community resilience and reduce farmers’
vulnerabilities. Regarding the preparedness, the results reveal that about (16%, 41% and 25%)
farmers have stocking of supplies, strong coordination arrangements and information sharing
among them respectively. It is inferred that Such efforts enable coordination and
communication among the farmers and other stakeholders through different activities that
support farmers’ learning, engagement, stocking of supplies and policy change collectively
respond to drought condition. These findings are in line with the studies conducted by Lopera
et al. (2023) and Shafiq et al. (2007).

45%
40%
35%

30%
25%
20%

15%
10%
5%

0%
Stocking of Supplies Coordinated Information Training Any Other
Arrangements Dissemination

Farnmeras' Preparedness for Drought

Figure 5. Farmers preparedness about drought
Source: Field Survey Data

5.2 Factors Influencing Farmers ‘Adaptive Behavior & Coping Strategies

The dependent variable in this study is annual economic loss, which represents the financial
loss incurred by farming households each year as a result of drought and climate-related
stressors. This loss is used to assess the household's coping and adaptive capacities, with the
underlying assumption that households with greater adaptive capacity suffer fewer economic
losses, whereas those with less capacity suffer more. Although both natural (primary) and
human (secondary) factors influence farmers' adaptive behaviors, the multiple regression
model focuses solely on secondary (human) factors because they are more directly related to
household-level decision-making and adaptive responses. The selected independent variables
include the age of the household head, family size, the number of male and disabled household
members, farming experience, land ownership, total agricultural land area, monthly household
income, employment status, and participation in daily wage labor. These socioeconomic and
demographic characteristics are important in determining a household's ability to deal with and
adapt to climate-related challenges. Higher income and landholding, for example, may allow
for investment in drought-resistant practices, whereas off-farm employment provides
additional income during times of agricultural stress. Thus, the multiple regression model seeks
to statistically evaluate how these secondary factors influence annual economic loss,
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identifying key household-level indicators that influence farmers' adaptive and coping
behaviors in the face of drought and climate change.

To measure this variable, data was collected through household surveys in which
respondents were asked to estimate the total financial loss (in Pakistani Rupees) they
experienced during the last year due to drought or insufficient rainfall. Where possible, these
self-reported figures were cross-checked with available local agricultural records or trends to
improve accuracy. The variable was treated as a continuous numerical variable in the multiple
regression model, allowing us to assess how variations in key household characteristics
(independent variables) influence the magnitude of annual economic loss. This approach
provides a quantifiable measure of vulnerability and adaptive capacity, enabling a direct
analysis of the socio-economic factors that contribute to or mitigate drought-related losses.

The model is
Y=0+B1X1+p2X2+B3X3+Pp4X4+B5X5+B6X6 +B7XT7+P8XE+PIXI+ € (16)
Where,
Y = Dependent Variable (Annual Economic Loss) (17)
o = constant term (18)
Xi = Are independent variables and Bs’ are the coefficients of independent variables (19)
X1 = Age of household head (20)
X2 =Family Members (21)
X3 =Male Members (22)
X4 = Disable Members (23)
X5 = Monthly income of the household (24)
X6 = Farming Experience (25)
X7 = Total agriculture/farm area in acre (26)
X8 = Employment occupation of the respondent (1= for Government Job, 0 otherwise)
27)
X9 = Daily wages occupation (1= for daily wage occupation, 0 otherwise) (28)
€ = Error term (29)

The regression model results in Table 5 show that the age of the household head (-2.21, p =
0.000) has a strong negative relationship with annual economic loss, implying that older
individuals are better able to adapt and thus incur lower losses. Similarly, male household
members (-0.57, p = 0.002) and farming experience (-0.16, p = 0.003) are significantly
associated with lower economic losses, indicating that labor availability and agricultural
knowledge improve coping capacity. Total farm area (-0.09, p = 0.025) also has a negative
effect, implying that households with larger landholdings may experience greater economic
stability and resilience.

On the other hand, family size (0.60, p = 0.003) and the presence of disabled family members
(0.16, p = 0.005) are positively associated with higher economic loss, indicating increased
dependency burdens and decreased adaptive efficiency. Daily wage occupation (0.23, p =
0.000) is also positively associated with economic loss, emphasizing the vulnerability of
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households that rely on volatile income sources. In contrast, regular employment (-0.25, p =
0.000) significantly reduces economic loss, most likely due to financial security and access to
alternative income streams. Interestingly, monthly household income (-0.07, p = 0.901) is
statistically insignificant in this model, implying that income variations alone have no
significant direct impact on annual economic loss, possibly due to overlaps with other
socioeconomic variables.

Overall, the regression model is statistically significant (F =9.52, p = 0.000), indicating that
specific human factors have a significant impact on annual economic loss. However, the R-
squared value of 0.18 indicates that these variables account for 18% of the variation in the
dependent variable, implying that, while household characteristics are important, other external
or unobserved factors (e.g., institutional support, access to climate information, or natural
disaster intensity) may also play a critical role in shaping farmers' adaptive capacity and
economic resilience.

Table 5. Regression model

Variables Coefficients Standard T.- . P- Mean Std. Min | Max
Error Statistic | value Dev.
Constant — (0.70) 7.268 0.000 | — — — | —
ﬁf;d"f Houschold |, 5, 054  |-4123 |0000|4202 [12 |22 |75
Family Size 0.60 (0.20) 3.007 | 0.003 | 10.64 | 3.1 2 |14
Male Members in |, o, (0.18) 3097 |0002]510 |16 |1 |7
Family
Disabled - Member |, , (0.06) 2.831  |0.005|0.12 050 |0 |2
in Family
Monthly —Income | 7 (0.56) 0.124 | 0.901 | 45684 | 10,000 | 8K | 80K
(PKR)
Farming Experience | | ¢ (0.05) 2984 |0.003 15 8.5 1|40
(Years)
Total  Farm Area | 5 (0.05) 1849 | 0.025 |48 |25 05 |15
(Acres)
Employment -0.25 (0.07) 3821 | 0.000 | — | — — | —
Occupation
gally . Wages | g (0.05) 4688 0000 — |— |— |—
ccupation
R-Square 0.18 0.000
F-Value 9.52 0.000
Field Survey Data 2021.

6. CONCLUSION

This study investigated the coping and adoptive behavior of the farming communities from
North-West Balochistan, which is affected by drought severely for the last two decades. The
study area is being faced by long standing drought spells due to climate change. The results of
the current study focusing on farming communities are not encouraging to cope with the recent
impacts of drought and climate change in the study area rather, the farmers are trying to use
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their indigenous knowledge to cope and mitigate the impacts of droughts to secure their
livelihoods options for sustenance. The study results reveal that farmers are using pipes for
watering their fields to avoid the loss of water. Additionally, they divide the gardens and fields
into small parts and irrigate their fields and gardens at night. The results further reveal that
farmers preserve stock supplies for food crisis during the future drought events. These findings
are supported and are in line with Shafiq and Kakar (2007) and Ashraf et al. (2014). The
findings are also supported by Ur Rahman and Hamza (2024) by arguing that, the recent
impacts of climate change in the province have increased the livelihoods vulnerability of small
farmers in Balochistan. The multiple regression model shows that some of the following are
the most significant variables affecting the formers coping and adopting behavior for drought
in the study area. These variables include age of the household head, employment occupation
and daily wages occupation. These findings are in line with the results from the study conducted
in Jamba South Africa (Bahta, 2021). The findings are also in line with Ahmad et al. (2004).
This study recommends that the government shall provide opportunities for farming
communities to enhance the diversification of their income sources. The paper further
recommends the capacity building of farmers and agriculture extension offices to update the
farmers with the current trends in agriculture farming under changing climate. Apart from that
provision of credit services, use of low delta crops and improved irrigation methods may
increase the resilience of the farming communities to cope and withstand to the impacts of
droughts in the future.
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