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Abstract
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is necessary. Therefore, this research synthesized qualitative |, icheq 28 May 2026
investigations about social, economic, and environmental impacts in
Pakistan and included a thematic analysis. Findings show that the social, | |@ OPEN ACCESS
economic, and environmental impacts of the hydrologic extremes in | Keywords

Pakistan were uneven. While areas near sea, rivers and dams, are | |Prought; Flood; Social;
vulnerable to flood, arid areas are vulnerable to droughts. Likewise, Fconomic; Environmental
there were already serious inequalities in power relations and access to mpacts

resources before every hydrologic extremes event, which influenced in
numerous ways how households can recover. Women and children faced
more complex social issues. Poor men faced more economic challenges.

Introduction

Hydrologic extremes (HEs) are a complex phenomenon and global issue that affects every
sphere of human activities. Globally drought has had a significant impact on environment and
socioeconomic situations (Saleem et al., 2021). Therefore drought is a global issue. “United Nation
Environmental Program” and “United Nations Water Division” are trying to manage drought issues
by providing financial support to the countries that are unable to address its social, economic and
environmental impacts (Khalid, 2020). Drought forecasting is beneficial for early warning and
preparing the people of most affected areas (Khan et al., 2020).

As a result of climate change (Fahad & Wang, 2019), more than 82% of drought occurrences
in the Chian Pakistan Economic Corredor (CPEC) region are attributed to atmospheric status in
Pakistan, therefore, it is necessary to integrate climate data into water management (Deng et al.,
2025; Nazirullah et al., 2023).). Drought has been a common occurrence in Pakistan (Hussain, 2011).
Drought is classified into several types, including meteorological, hydrological, agricultural, and
socioeconomic (Khan & Gadiwala, 2013).

Drought is often referred to as a "creeping disaster" since it takes time to mature and the
effects might last for a long time after the event has ended (Mazhar et al., 2015). Drought is unusual
among environmental dangers in terms of the amount of time that passes between the first signs of
a drought forming and the point at which it begins to harm the people of the afflicted areas (Khan
& Khan, 2014).

Flood severity and duration are increasing year after year (Manzoor et al., 2022). By 2099,
Southern Pakistan is projected to face heavy rainfall events leading towards heightened risk of future
flooding in the region (Arshad et al., 2025). Floods are classified into several categories, including
flash, coastal, and riverine floods (Shah et al., 2020). Climate change may lead to environmental
challenges (Salma, 2011). Climate change impacts are already here in Pakistan (Nevitt, 2022). Due
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to an arid climate, drought risk is greater in Sindh (Khan & Gadiwala, 2013) and Balochistan (Mazhar
et al,, 2015). In Punjab, rain-fed areas are extremely vulnerable to drought (Qaiser et al., 2021).

Flood disasters have a high propensity to influence the built environment and inflict massive
losses due to property destruction, including buildings and infrastructure (Cigler, 2017). Because of
its socioeconomic characteristics, population geography, and terrain properties, Pakistan has
traditionally been exposed to significant flooding mortality events (Nazirullah et al., 2023; Paulikas
& Rahman, 2013). The United Nations, the Government of Pakistan, provincial government
departments, and non-governmental organizations, are trying to decrease the water-related impacts
of climate change (Ahmed et al., 2016). In 2012, the Ministry of Climate Change developed a national
strategy to make Pakistan a climate-resilient country, outlining a unique area of policy action (Malik,
2020).

The disaster risk management cycle is a well-known tool for controlling disaster occurrences
and their effects. The cycle's efficacy, however, is now in doubt. Local institutions continue to use
reactive techniques and sporadically manage the danger of flooding despite the development of
catastrophe risk reduction strategies. Flood risk management is challenging because of poor
governance and the lack of adequate reforms for current development patterns (Rana et al., 2021).

Pakistan is developing Disaster Risk Financing (DRF) programmers. Catastrophe Risk Financing
(DRF) programmers are intended to enable civil society actors in each country to manage catastrophe
risks proactively. The user community is better equipped to enable early disaster relief activities to
help decrease the human and economic costs of catastrophes by evaluating risks in advance of
disasters, pre-positioning money, and releasing them according to pre-agreed plans (Bevington et
al.,, 2022). HEs have increased the potential to cause further social, economic, and environmental
damages (Hussain et al., 2019).

It is critical to evaluate interactions between these closely related HEs when developing
disaster risk reduction (DRR) measures and strategies (Ward et al., 2020). It is critical to identify
important impacts in order to lessen vulnerability to drought (Anjum et al., 2010). Effective risk
avoidance requires a thorough understanding of flood consequences (Manzoor et al., 2022). In
Pakistan, a better knowledge and awareness of its social, economic, and environmental effects are
required. Therefore, the objective of this research is to investigate the social, economic, and
environmental impacts of hydrologic extremes in Pakistan.

Research Objectives

1) To examine the social, economic, and environmental impacts of hydrologic extremes in
Pakistan.

2) To analyze the differences in the impacts of hydrologic extremes in Pakistan based on socio-
economic status, gender, and age.

Research Questions

° What are the social, economic, and environmental impacts of hydrologic extremes in Pakistan?
° What are the differences in impacts of hydrologic extremes in Pakistan on the basis of socio-
economic status, gender, and age?

Research Methods

It is a descriptive and inductive research design used to synthesize qualitative investigations.
A qualitative meta-analysis is a deliberate and systematic way of analyzing data from several
qualitative investigations. The emphasis is on translating studies, which are then methodically
compared or translated within and across studies while keeping the structure of the relationships
between important concepts or themes and including a thematic analysis. The researchers relied on
secondary resources and descriptive sorts of study material in the form of literature, based on the
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social, economic, and environmental impacts of hydrologic extremes in Pakistan published in 2011
to 2025.

Results and Discussion

Findings show that different socio-economic statuses, genders, and age groups were affected
differently by HEs in Pakistan. Children and old people were more vulnerable due to their physical
limitations and weaker immune systems. HEs displaced the families, led to disruption in education
and increased health risks. During droughts, women travelled long distances to fetch water, which
increased gender-based violence. Men were affected differently based on their occupation.

Themes: The four themes have emerged from the literature review.
(1) Impacts of Droughts,

(2) Impacts of Flood

(3) Challenges in Post-Flood Areas and Disaster Relief Camps

(4) Micro and Macro Level Recommendations.

Impacts of Droughts: Droughts have negatively influenced social life (Abuzar et al., 2019),
agriculture (Khan et al., 2021), water availability (Hina & Saleem, 2019; Adnan & Ullah, 2020), and
food security in the world (Abbas & Kousar, 2021). The negative effect of the drought increased the
proportion of households affected in the village (Majid, 2022). The crop price increases during
drought periods because of the hike in the price of water (Yokomatsu et al., 2020). Drought has also
had an impact on the growth of the economy and exports (Khan et al., 2014). The occurrence of
droughts was more pronounced in Sindh and Baluchistan, whereas some parts of southern Punjab
also experienced intense dry spells (Hina & Saleem, 2019).

The drought of 1998-2002 is considered the worst in Pakistan. The drought was at its peak
in Balochistan and Sindh; 26 districts in Balochistan suffered from severe famine. 1.2 million People
were affected. At that time, Nushki had not seen any drizzle for the last 5 years. The drought in
Balochistan affected millions of people and killed two million animals. In Sindh, 127 people died,
mostly in the Tharparkar region near the Indian border (See Figure 1). As a result of severe water
shortages and dehydration, nearly 60% of the population of Sindh migrated to irrigated land
(Hussain, 2011).
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Figure 1: Impacts of Droughts

Wheat Rabi cropping seasons in the Thal region of Punjab faced extreme agricultural drought
from 2000 to 2002 (Amin et al., 2020). The drought of 2004-2005 was an intermittent occurrence.
Drought affected Pakistan's lower regions, primarily Baluchistan and Sindh. However, no damage or
deaths were reported throughout the time period, presumably as a result of the flooding in 2003.
A weak drought emerged in upper Pakistan from mid-2009 to mid-2010, affecting Punjab, Khyber,
Gilgit, Kashmir, and Northern Balochistan. This drought had no effect on Sindh (Hussain, 2011).
Agricultural production, particularly crops and vegetables, decreased significantly during the 2017
drought (Khan et al., 2022).

Impacts of Flood

In Pakistan, the first major flood occurred in 1950. Every year from 1955 to 1957, then in
1959, 1973, then from 1975 to 1978, then in 1981, 1983, 1984, 1988, 1992, 1994, and 1995,
there were consecutive floods (See Figure 2). Since 2010 there have been floods every year (Raza,
2022).
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Figure 2: Impacts of Floods

In 1950,1965, and 2010, there were significant flood related deaths (Paulikas et al., 2013).
Then in 2010 to 2014 floods damaged infrastructure, animals, and food. In 2014 Punjab, Gilgit
Baltistan and Jammu and Kashmir were affected badly by flood (Rehman et al., 2015). Twenty three
significant floodS in Pakistan between 1947 and 2015 have caused loss of USD 38.165 billions
(Aslam, 2018). The presence of microbial contamination makes water risky for domestic consumption
in flood-affected areas (Saeed & Attaullah, 2014).

In Pakistan in 2022 floods caused over USD 2.3 billion worth of agricultural damage (Shehzad,
2023), also damaged property and human especially in Sindh and Baluchistan (Nanditha et al.,
2023). Pakistan was already suffering from an economic crisis before the flood of 2022. Pakistan,
with the lowest carbon footprint, blames the developed world and calls for international help
(Shahzad, 2022).

Challenges in Post-Flood Areas and Disaster Relief Camps

The livelihood strategies of local women and men in post-flood 2010 areas were different from
each other. They perceived and coped with different kinds of social, economic, and environmental
challenges from each other (Nyborg et al., 2012). Gender based, sociocultural, economic and
geopolitical issues influenced the difficulties faced by displaced mothers in disaster relief camps with
regard to their experiences, behaviors and practices (Hirani et al., 2019).

Children living in refugee camps in Pakistan following the 2010 flood faced social difficulties
because their mothers lacked the ability to watch over and shield them from the risk of abuse and
assault (Asad et al., 201 3). Children experienced effects from the floods in 2010, 2011, 2012, 2013,
and 2014. These effects were physical, psychological, and educational. The proximity to disaster-
prone locations, a poor diet, and parental loss were strong predictors of psychological susceptibility,
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while damage to dwellings and emotional distress were significant predictors of physical
vulnerability. The primary determinants of educational vulnerability were child displacement, delayed
enrollment, numerous relocations, and family instability (Shah et al., 2022).

Micro and Macro Level Recommendations

Dams and reservoirs

Capture rainwater from flooding years

Use stored rainwater in dry years

Turn HEs into a new economic opportunity

Advance sustainable development

Encourages new forms of cleaner technologies, industries, and jobs
Government should generate public awareness initiatives

Educate the public

Plan for reducing the risks of future HEs

It looks like Pakistan has had a few years of drought followed by a few years of significant
rains. More dams and reservoirs must be built to capture rainwater from flooding years and store it
for use in dry years (Hussain, 2011). As shown in this study, Pakistan has witnessed multiple
hydrologic extremes (HEs) of variable intensity since 1947. The government was required to pay
subsidies, import food, and use its foreign exchange reserves to aid in the relief and recovery process
following HEs. Water resources and ecosystems were impacted by droughts. The loss of groundwater
and declining water levels in rivers and reservoirs caused long-term environmental damage as well
as economic losses to Pakistan's livestock and agricultural industries, which are the country's two
largest industries. For improved living conditions, a lot of individuals migrated to urban areas.

Floods contaminated water, leading to water-borne diseases; caused a loss of biodiversity;
uprooted trees and caused landslides; caused land degradation by washing away topsoil and altering
the natural landscape; reduced agricultural productivity; damaged infrastructure, leading to economic
losses. Floods displaced people from their homes. They lost their property. Their livelihoods were
disrupted.

Conclusion and Recommendations

Pakistan's climate has seen considerable changes in recent years. This increases hydrologic
extremes (HEs). HEs are a complex phenomenon that influences many aspects of human life. The
social, economic, and environmental impacts of the hydrologic extremes in Pakistan were uneven.
Drought frequency is increasing in the hyper-arid and arid zones. Areas near the sea, rivers, and
dams are vulnerable to flooding. Likewise, there were already serious inequalities in power relations
and access to resources before every hydrologic extreme event, which influenced in numerous ways
how households could recover. Women and children faced more complex social issues. Poor men
faced more economic challenges.

Increasing awareness and understanding of the complexity of the issue will help in taking more
effective actions to solve the problem. Especially for women and educators, flood preparedness
workshops should be arranged. Sociologists should be involved in the policy-making process about
handling the social, economic, and environmental impacts of the HEs in Pakistan. Moreover, further
research on the impacts of climate change on hydrologic extremes; difference in impacts of HEs on
the basis of gender and age; and the role of local people, especially women, in accelerating mitigation
activities; is suggested, as it will help policymakers.
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