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1. Foreword 
As we leave behind the first quarter of the 21st century and look back to see what humanity 

has achieved, we can speak of numerous advancements. Yet, this progress is shadowed by 

enduring challenges from economic struggles to humanitarian crises. Among these challenges, 

today and increasingly so in the future, climate change stands out as one of the most profound 

intersections of economic and social progress and problems; and its impacts are no longer 

abstract: Climate change has already become an integral part of our daily lives. Rising 

temperatures have disrupted established climate patterns, altering the natural balance. This 

shift threatens ecosystems globally and worsens vulnerabilities, highlighting the urgent need 

to address climate change. 

With its unique ecosystem, the Middle East and Western Asia (MEWA) region is unfortunately 

highly vulnerable to the impacts of climate change. The region does not follow a singular 

climatic pattern; its diverse climates further complicate the climate-related challenges it faces. 

As a result, the region is witnessing a range of issues, from desertification to flooding. Growing 

cities in the region are highly vulnerable to climate change, with the rising populations 

intensifying the impact. Therefore, combating climate change in urban areas and enhancing 

their resilience has become an unavoidable priority. Climate resilience is a capacity that must 

be developed to anticipate the impacts of climate change, adapt to them, and provide a decisive 

and strategic response to the threats posed by them. Strengthening local and urban resilience 

helps build sustainable cities that withstand climate change and improve residents' quality of 

life. 

As the United Cities and Local Governments Middle East and West Asia Section (UCLG-MEWA), 

we fully acknowledge the urgent need for climate resilience in addressing the impacts of climate 

change. We are committed to minimizing these effects and facilitating adaptation for 

sustainable futures in our communities. At the core of this effort, we highlight the key role of 

local action in combating climate change particularly by strengthening city resilience. In this 

context, we are focused on tackling the unique challenges and leveraging the distinct 

opportunities present in our MEWA region. As part of these efforts, this study highlights the 

specific and common impacts of climate change in the countries of MEWA, as well as the various 

challenges it generates. In addition, it provides tailored solutions to tackle these issues. These 

recommendations go beyond abstract policy suggestions and are backed by practical guidance, 

drawing on the best practices from our region. We genuinely believe that this study will serve 

as an inspiring and guiding roadmap for building resilient cities in the MEWA region. 

Dr. Mehmet Duman 
UCLG-MEWA Secretary General 
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2. Introduction 
The global climate crisis is one of the most pressing challenges of the 21st century, with far-

reaching consequences that affect every aspect of human life, from ecosystems to economies. 

As global temperatures continue to rise, driven by human activities such as the burning of fossil 

fuels and deforestation, the resulting shifts in climate patterns are causing increasingly severe 

weather events, sea-level rise, and disruptions to natural systems. This crisis is not only a 

future threat but a present reality, manifesting in different ways across the globe. While some 

regions are experiencing more frequent and intense storms, others are facing droughts, 

extreme heat, and unpredictable weather. In particular, the MEWA region is one of the most 

vulnerable areas to climate change, already grappling with a combination of natural and 

anthropogenic stressors that exacerbate the impact of climate variability. 

The MEWA region, which spans a vast and diverse geography, from the Mediterranean coast to 

the vast deserts of Arabia, is highly susceptible to a wide range of climate-related risks. These 

include extreme heat waves, prolonged droughts, rising temperatures, and diminishing water 

resources, all of which significantly impact agriculture, water security, human health, and 

overall livelihoods. The region's already fragile ecosystems are facing greater pressure, as 

desertification and soil erosion become more pronounced due to a changing climate. Moreover, 

urban areas, many of which are rapidly expanding, are increasingly vulnerable to heat stress 

and flooding, making climate adaptation and resilience crucial for safeguarding urban 

populations. Furthermore, the growing incidence of wildfires, water shortages, and severe 

storms has led to heightened uncertainty about the future of the region, with socio-economic 

impacts that are felt across all sectors. 

Building climate resilience in the Middle East and West Asia is not merely a matter of 

environmental sustainability but also of social and economic stability. Climate resilience refers 

to the ability of individuals, communities, ecosystems, and economies to anticipate, prepare 

for, and respond to climate-related hazards while minimizing the impacts on their wellbeing. 

In the context of MEWA, resilience encompasses a wide array of strategies, from enhancing 

water management and conserving biodiversity to improving urban infrastructure and adapting 

agricultural practices. Given the region's vulnerability, developing adaptive strategies that 

promote long-term sustainability is not just important, but essential. Effective climate resilience 

can reduce the region's exposure to the worst impacts of climate change, ensuring that its 

populations and economies can thrive in an increasingly unpredictable world. 

The purpose of this publication is to assess the key climate-related challenges faced by the 

MEWA region and explore potential solutions for enhancing climate resilience by highlighting 

best practices from the 16 countries in the UCLG-MEWA geographical scope. In doing so, the 
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paper will examine both the environmental and socio-economic vulnerabilities specific to these 

countries, while also investigating innovative solutions being implemented across the region. 

By identifying effective adaptation and mitigation strategies, this work aims to inform policy 

decisions, guide sustainable development efforts, and promote cooperation across countries to 

build a climate-resilient future for the Middle East and West Asia. The challenges are significant, 

but so are the opportunities—through collaborative action, targeted investments, and scientific 

innovation, the MEWA region can take critical steps toward addressing the climate crisis and 

securing its future. 
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3. Climate Change Impact: Challenges   
and Solutions in the MEWA Region 

3.1 Afghanistan 
 

 

Afghanistan, a landlocked country strategically located at the crossroads of South Asia and 

Central Asia, boasts a rich and diverse topography that includes arid deserts, fertile valleys, 

and rugged mountain ranges. This geographical diversity, while endowing the nation with 

significant ecological and agricultural potential, also poses unique environmental challenges. 

Its location, coupled with a largely arid and semi-arid climate, makes Afghanistan particularly 

susceptible to the impacts of climate change. These include rising temperatures, declining 

water resources, and an increased frequency of extreme weather events such as droughts and 

floods. 

Moreover, Afghanistan's socio-political landscape amplifies its climate vulnerabilities. Decades 

of conflict have not only weakened institutional capacities and governance but have also 

degraded natural resources, disrupted traditional agricultural practices, and strained 

infrastructure. These challenges, compounded by poverty and population growth, leave 

communities ill-equipped to adapt to and mitigate the impacts of climate change. As such, 
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building climate resilience in Afghanistan is a multifaceted challenge requiring concerted efforts 

across environmental, economic, and social dimensions. 

Afghanistan’s water resources are under severe stress, exacerbated by inefficient management 

and decreasing annual rainfall. The country faces significant water scarcity, with over 80% of 

its water resources dependent on cross-border rivers, primarily from neighboring countries 

(UNDP, 2021). The decreasing flow of these rivers due to climate change and upstream dam 

construction has heightened the water crisis, affecting both agricultural productivity and 

drinking water availability. 

Afghanistan is increasingly prone to frequent and prolonged droughts, with the 2018 drought 

affecting more than 60% of the country and leading to massive agricultural losses (FAO, 2019). 

The arid and semi-arid regions of Afghanistan, which account for the majority of the country, 

are suffering from desertification due to unsustainable land management practices, 

overgrazing, and reduced rainfall (ICIMOD, 2020). Desertification further threatens food 

security and rural livelihoods. 

Although drought is a significant concern, Afghanistan also faces the threat of extreme weather 

events, such as flash floods, which cause extensive damage to infrastructure, displacement of 

populations, and loss of life. Flash floods, triggered by intense rainfall during the monsoon 

season, have become more frequent and severe, compounded by deforestation and the 

degradation of natural buffers such as wetlands and forests (World Bank, 2021). 

Urban centers, especially Kabul, suffer from severe air pollution due to vehicle emissions, 

industrial activities, and the burning of coal and wood for heating. In 2020, Kabul's air quality 

was reported to be among the most polluted globally, significantly affecting public health and 

contributing to respiratory diseases (WHO, 2021). 

Solutions and Best Practices 

To mitigate water scarcity, Afghanistan is promoting water-efficient agricultural practices such 

as drip irrigation and the rehabilitation of traditional qanat systems. Several initiatives have 

been launched to improve water management, including the construction of reservoirs, dams, 

and canals to capture and store rainwater for irrigation and drinking water use (USAID, 2020). 

Additionally, strengthening international cooperation on transboundary water management is 

critical to ensuring fair distribution of water resources. 

Afghanistan is focusing on reforestation programs to restore degraded lands and prevent 

desertification. The country’s “Green Afghanistan” project aims to plant millions of trees in 

deforested areas, promoting soil conservation and biodiversity (FAO, 2020a). Additionally, 
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community-based approaches to sustainable land management, including rotational grazing 

and soil fertility restoration, are being implemented to combat desertification. 

Climate-smart agricultural practices, such as drought-resistant crop varieties and agroforestry, 

are being introduced to help farmers adapt to changing climatic conditions. Agricultural 

extension services are being improved to train farmers on sustainable farming techniques and 

the use of water-efficient technologies (IFAD, 2021). These interventions aim to enhance food 

security and reduce the vulnerability of rural communities. 

To address the risks of flooding and other extreme weather events, Afghanistan is investing in 

disaster risk reduction (DRR) strategies. This includes establishing early warning systems for 

floods and extreme weather events, improving disaster response capacities, and rehabilitating 

natural flood protection systems like wetlands and riparian zones (UNDRR, 2021). 

Kabul and other urban centers have started initiatives to improve air quality, such as promoting 

the use of cleaner fuels, banning the use of low-quality coal, and expanding public 

transportation to reduce vehicle emissions. The installation of air quality monitoring stations in 

major cities has also been proposed to assess pollution levels and enforce air quality regulations 

(WHO, 2021). 

One of the most effective solutions for managing water scarcity in Afghanistan has been the 

revival of traditional water conservation methods, including qanat systems and micro-dams. 

These systems, which channel water from underground aquifers to surface areas for irrigation, 

have proven to be efficient in maintaining sustainable water use in arid regions (UNDP, 2021). 

Afghanistan has successfully implemented agroforestry systems, where trees are planted 

alongside crops to improve soil quality and reduce erosion. This practice has not only 

contributed to combating desertification but also provided additional income for farmers 

through the sale of timber and non-timber forest products (FAO, 2020a). Additionally, crop 

diversification has helped farmers adapt to drought and changing weather patterns. 

In flood-prone regions, the rehabilitation of wetlands and riparian buffers has proven to be an 

effective way of reducing flood risks. These ecosystems naturally absorb excess rainwater, 

providing a sustainable solution to flash floods while also enhancing biodiversity (World Bank, 

2021). Moreover, Afghanistan has actively participated in regional climate adaptation 

programs, such as the Hindu Kush-Himalayan Monitoring and Assessment Program, to monitor 

climate impacts and share knowledge on transboundary water resources and disaster risk 

reduction strategies. Collaboration with international organizations like the United Nations 

Development Programme (UNDP) and the Food and Agriculture Organization of the United 
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Nations (FAO) has facilitated the implementation of climate adaptation projects in the country 

(UNDP, 2021). 

Afghanistan faces significant climate challenges, including water scarcity, drought, flooding, air 

pollution, and desertification. However, with a range of innovative solutions, such as improved 

water management, sustainable land practices, disaster risk reduction, and air quality 

improvement programs, the country is taking proactive steps toward building climate 

resilience. Continued investment in research, policy frameworks, and international cooperation 

will be essential in addressing Afghanistan's climate vulnerabilities and ensuring long-term 

sustainability for its people and ecosystems. 
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3.2 Bahrain 
 

 

Bahrain, a small island nation located in the Arabian Gulf, stands out for its unique geography 

and strategic geopolitical positioning among MEWA countries. Extending across an area of 780 

square kilometers, the country comprises a collection of 33 islands, the largest being Bahrain 

Island, housing the majority of its population and economic activity. The nation’s proximity to 

major regional powers such as Saudi Arabia and Qatar, enhances its importance as a hub for 

trade and diplomacy. When it comes to the arid climate and limited natural freshwater 

resources, on the other hand, Bahrain stands as one of the most water-stressed countries in 

the world, heavily relying on desalination to meet its water needs. 

Recognized as a financial and banking powerhouse in the Gulf Cooperation Council (GCC), 

Bahrain has transitioned from an oil-dependent economy to a diversified financial hub and 

Islamic financial center, hosting numerous regional and international banking institutions. This 

shift underscores the country’s resilience and its focus on leveraging its strategic location for 

economic growth. However, the challenges of climate change present significant risks to 

Bahrain’s development trajectory, requiring urgent attention and action on adaptation and 

mitigation (Gulf Research Center, 2024).  

Bahrain faces a stream of climate change challenges that threaten its environment, economy, 

and public health. Rising sea levels pose a critical threat to the low-lying island nation, with 
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significant portions of its territory at risk of submersion. This vulnerability is compounded by 

increased coastal erosion, endangering critical infrastructure and residential areas. 

Temperature rise is another pressing issue. Over the past decades, Bahrain has experienced a 

steady increase in average temperatures, leading to more frequent and prolonged heat waves. 

These conditions exacerbate the strain on energy resources, as air conditioning becomes a 

necessity for daily life. Moreover, the intensification of heatwaves significantly impacts public 

health, particularly for vulnerable populations such as the elderly and those with pre-existing 

conditions. 

Water scarcity remains a chronic challenge for Bahrain. The nation relies heavily on desalination 

to meet its water demands, a process that is energy-intensive and contributes to greenhouse 

gas emissions. Additionally, over-extraction of groundwater has led to salinization, further 

reducing the availability of fresh water for agricultural and domestic use. 

Urbanization and industrial activities have also resulted in increased air pollution levels, further 

compounding the effects of climate change. Dust storms, exacerbated by desertification in the 

region, are becoming more frequent, reducing air quality and visibility. Such environmental 

stressors pose severe risks to public health and biodiversity. 

Solutions and Best Practices 

Addressing Bahrain’s climate challenges requires a multifaceted approach that integrates 

adaptation and mitigation strategies. The government has already initiated policies aimed at 

reducing the nation’s carbon footprint and enhancing climate resilience. Key among these is 

Bahrain’s commitment to achieving net-zero emissions by 2060, a goal aligned with the Paris 

Agreement (UNFCCC, 2021). 

One critical area of focus is the transition to renewable energy. Bahrain has begun investing in 

solar and wind energy projects to diversify its energy portfolio and reduce reliance on fossil 

fuels. Expanding the capacity of these projects can significantly lower greenhouse gas 

emissions while providing sustainable energy for its growing population. 

Water management is another priority. Innovations in desalination technology, such as 

adopting energy-efficient reverse osmosis methods, can help address water scarcity while 

minimizing environmental impacts. Additionally, implementing strict regulations on 

groundwater extraction and investing in wastewater recycling can bolster the country’s water 

resources (World Bank, 2023). 

Enhancing urban planning to incorporate climate-resilient infrastructure is essential. Building 

seawalls, improving drainage systems, and using sustainable construction materials can 
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mitigate the impacts of rising sea levels and extreme weather events. Furthermore, greening 

urban spaces by planting native vegetation can improve air quality, reduce the urban heat 

island effect, and enhance biodiversity. 

Public awareness campaigns and community engagement are also vital. Educating citizens on 

sustainable practices, such as energy conservation and waste reduction, can foster a culture of 

environmental responsibility. Partnerships with international organizations and neighboring 

countries can provide Bahrain with the technical and financial support needed to implement 

the above-mentioned solutions effectively. 

Bahrain has already demonstrated progress in tackling climate change through several 

successful initiatives. The Bahrain National Environment Strategy outlines a comprehensive 

framework for addressing environmental challenges, emphasizing the integration of 

sustainability into national development plans. 

The Al-Dur Power and Water Plant is a notable example of sustainable infrastructure. This state-

of-the-art facility combines power generation and water desalination, utilizing advanced 

technologies to enhance efficiency and reduce environmental impact. Such projects highlight 

Bahrain’s commitment to balancing development with environmental stewardship (ACWA 

Power, 2022). 

Bahrain has also made strides in renewable energy adoption. The installation of solar panels 

on government buildings and the development of large-scale solar farms underscore the 

country’s efforts to harness clean energy sources. These initiatives not only contribute to 

reducing greenhouse gas emissions but also serve as models for other nations in the region 

(Renewable Energy World, 2023). 

On the urban planning front, the Bahrain Bay Development Project exemplifies climate-resilient 

design. This mixed-use development incorporates green spaces, energy-efficient buildings, and 

advanced drainage systems to adapt to the challenges of urbanization and climate change. 

Such projects demonstrate the potential for sustainable urban growth in a rapidly changing 

environment (SOM, 2017). 

Through international cooperation, Bahrain has engaged with global climate initiatives, such as 

the United Nations Framework Convention on Climate Change (UNFCCC). These collaborations 

enable the country to access resources, knowledge, and best practices that bolster its climate 

action efforts. 

In conclusion, Bahrain’s unique geography and economic trajectory make it both vulnerable to 

and capable of addressing climate change challenges. By building on its existing initiatives and 

adopting innovative strategies, Bahrain can position itself as a powerful figure in climate 
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resilience within the MEWA region. The integration of sustainable practices into national policies 

and community engagement will be crucial in ensuring a sustainable and prosperous future for 

the island nation. 
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3.3 Iran 
 

 

Iran, located in southwestern Asia, is characterized by its diverse geography, ranging from arid 

deserts to mountainous regions. Spanning over 1.6 million square kilometers, Iran’s major 

cities, such as Tehran and Isfahan, serve as economic and cultural hubs, while rural areas 

heavily depend on agriculture. Despite its strategic geopolitical significance, bordered by the 

Caspian Sea to the north and the Persian Gulf to the south, Iran faces numerous environmental 

challenges threatening its socioeconomic stability and ecological balance (Ahmadi et al., 

2021).  

Iran’s environmental challenges are diverse and complex, reflecting the pressures of rapid 

urbanization, industrial development, and climate change. Water scarcity stands out as a 

critical issue, exacerbated by over-extraction of groundwater and inefficient irrigation practices, 

particularly in agriculture, which remains a cornerstone of rural livelihoods. Additionally, 

deforestation, desertification, and air pollution pose significant threats, with urban centers like 

Tehran suffering from chronic smog due to vehicle emissions and industrial pollutants. These 

environmental crises not only jeopardize public health and biodiversity but also hinder 

sustainable economic growth, highlighting an urgent need for comprehensive policy reforms 

and international cooperation to safeguard Iran's natural resources. 
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Iran ranks among the most water-stressed nations globally, with renewable water resources 

per capita decreasing from 2,000 m³ in 1990 to less than 800 m³ in 2020 (Madani et al., 2021). 

Over-extraction of groundwater resources, inefficient irrigation systems, and prolonged 

droughts have exacerbated the crisis. The critical situation is exemplified by the near 

disappearance of Lake Urmia, which was once the largest saltwater lake in the Middle East. 

This decline threatens agricultural productivity, rural livelihoods, and regional ecosystems. 

Urban air pollution is another pressing issue, particularly in cities like Tehran, where vehicular 

emissions, industrial pollutants, and dust storms contribute to hazardous air quality. A 2021 

study reported that air pollution led to over 21,000 premature deaths annually due to exposure 

to fine particulate matter (PM2.5) (WHO, 2022b). The economic costs of healthcare and lost 

productivity compound the burden on Iranian society. 

Deforestation in Iran is accelerating due to illegal logging, urban expansion, and agricultural 

activities. The country loses approximately 0.8% of its forest cover annually, according to the 

Food and Agriculture Organization (FAO, 2022). Concurrently, 80% of Iran’s land is classified 

as arid or semi-arid, making it highly vulnerable to desertification. Mismanagement of 

rangelands and reduced rainfall intensify this environmental degradation, threatening 

biodiversity and rural livelihoods (Karimi et al., 2022). 

Iran has experienced increased frequency and intensity of extreme weather events over the 

past two decades. For instance, the 2021 drought, the worst in 50 years, affected over 80% of 

the country and displaced rural populations reliant on agriculture (UNDP, 2023). These events 

disrupt food security, infrastructure, and public health systems, highlighting the urgent need 

for adaptive strategies. 

Solutions and Best Practices 

Efforts to address Iran’s water crisis include adopting advanced irrigation techniques such as 

drip irrigation, which reduces water usage by 30-40% compared to traditional methods 

(Mohammadi et al., 2020). Restoration efforts for Lake Urmia, involving river diversion and the 

reduction of agricultural water consumption, have shown promising results, with the lake 

regaining 40% of its surface area by 2022 (Lake Urmia Restoration Program, 2023). 

Iran’s geographic position provides immense potential for renewable energy, particularly solar 

and wind power. Projects such as the Kavir Solar Farm significantly reduce greenhouse gas 

emissions and decrease reliance on fossil fuels. The country’s installed renewable energy 

capacity reached approximately 1 GW in 2023, with further plans for expansion (IRENA, 

2023c). 
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Urban centers are implementing green infrastructure projects, including rooftop gardens and 

urban parks, to mitigate the heat island effect. Tehran Municipality has invested in expanding 

its metro system and deploying electric buses, reducing traffic-related emissions by 10% over 

five years (Tehran Municipality, 2022). These measures aim to create sustainable and livable 

cities. 

Iran’s reforestation programs aim to plant over 1 billion trees by 2030, focusing on restoring 

degraded rangelands and enhancing biodiversity (Iran Department of Environment, 2023). 

Community-based initiatives, supported by government funding, aim to reverse deforestation 

and combat desertification. 

The revival of traditional qanat systems and ancient underground water channels has 

effectively addressed water scarcity in rural areas. These systems conserve water efficiently 

and promote community ownership of resources, making them an essential part of Iran’s water 

management strategy (Madani et al., 2021). 

Iran’s largest wind farm in Manjil and solar farms like the Kavir Solar Project are models for 

renewable energy development. These initiatives showcase how Iran’s energy transition can 

mitigate climate impacts while creating local employment opportunities (IRENA, 2023c). 

Tehran’s low-emission zones and subsidies for electric vehicles have contributed to reducing 

urban air pollution. Industrial hubs have adopted stricter emissions standards, leading to 

measurable improvements in air quality (Tehran Municipality, 2022). 

Iran has participated in regional initiatives such as the Middle East Green Initiative, focusing 

on transboundary water management and dust storm mitigation. Collaborations with 

international organizations like the UNDP provide technical expertise and funding for 

sustainable development projects (UNDP, 2023). 

Iran’s climate challenges —from water scarcity and air pollution to deforestation and extreme 

weather events— pose significant risks to its population and environment. However, innovative 

solutions such as water management strategies, renewable energy projects, and sustainable 

urban planning provide a pathway to resilience. By adopting best practices and fostering 

international collaboration, Iran can address its climate challenges and contribute to global 

sustainability goals. Continued research and policy implementation will ensure long-term 

environmental and socioeconomic stability. 
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3.4 Iraq 
 

 

In the heart of the Middle East, Iraq occupies a geopolitically and historically significant 

position, often referred to as the "Cradle of Civilization" due to its association with ancient 

Mesopotamia. It is home to the Tigris and Euphrates river systems, which have supported 

agriculture, trade, and human settlement for millennia. Despite its vast reserves of oil and 

natural gas, alongside fertile lands that have historically served as a vital breadbasket, Iraq 

grapples with a host of modern challenges. Climate change has intensified water scarcity and 

desertification, as the flow of its two major rivers is increasingly strained by upstream damming 

and mismanagement. This has dire implications for agriculture, drinking water, and energy 

production, placing additional pressure on the country’s struggling economy. Moreover, 

extreme heat, rising temperatures, and frequent dust storms have exacerbated health and 

environmental concerns, creating a sense of urgency for sustainable development and 

international cooperation to safeguard Iraq’s future. 

Iraq’s water resources are under severe stress, primarily due to transboundary water 

management issues and inefficient domestic water usage. The Tigris and Euphrates rivers, 

which account for more than 90% of Iraq’s freshwater, have experienced significant reductions 

in flow —approximately 50% over the past two decades (World Bank, 2023b; Al-Ansari et al., 

2021). Upstream dam construction in Türkiye and Iran exacerbates this decline, while poor 

irrigation practices, lack of wastewater treatment infrastructure, and prolonged droughts 
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intensify the crisis. This scarcity directly impacts agriculture, which employs nearly 20% of the 

workforce and fuels rural-urban migration (Hassan et al., 2022). 

Over 40% of Iraq’s land area is classified as desert, and approximately 92% of the country is 

at risk of further desertification (UNDP, 2023). Land mismanagement, including overgrazing, 

deforestation, and unsustainable farming practices, accelerates this process. Additionally, 

declining rainfall and rising temperatures contribute to soil erosion and reduced arable land, 

threatening food security and biodiversity (Mohammed et al., 2022). 

The intensification of extreme weather events poses an urgent challenge to Iraq’s development. 

Heatwaves exceeding 50°C during summer have become increasingly frequent, resulting in 

heightened public health risks, particularly among vulnerable populations (WHO, 2022a). Dust 

storms, which occur over 200 days per year in some regions, disrupt transportation, reduce 

agricultural productivity, and exacerbate respiratory illnesses (UNEP, 2023a; Ali et al., 2021). 

Iraq’s heavily reliant oil energy sector significantly contributes to greenhouse gas emissions 

and urban air pollution. Gas flaring from oil fields and emissions from inefficient power plants 

contribute to high levels of PM2.5, making cities such as Baghdad and Basra among the most 

polluted in the region (IEA, 2023b; Abbas et al., 2020). Poor air quality incurs substantial public 

health and economic costs, particularly in urban areas. 

Solutions and Best Practices 

Integrated Water Resource Management is essential to address Iraq's water crisis effectively. 

One key intervention is modernizing irrigation practices by transitioning from flood irrigation to 

water-efficient techniques, such as drip and sprinkler systems, which can reduce water usage 

by up to 50% (FAO, 2023; Al-Rubaye et al., 2021). Another critical approach is wastewater 

recycling, which involves expanding wastewater treatment facilities to support agricultural 

reuse and decrease dependence on freshwater sources (Hussein et al., 2022). Additionally, 

regional cooperation is vital, emphasizing the need to strengthen transboundary water 

agreements with Türkiye and Iran to ensure equitable and sustainable resource sharing 

(Kibaroglu & Unver, 2021). These measures collectively aim to enhance water resource 

sustainability and alleviate the growing water challenges in Iraq. 

Iraq has initiated reforestation projects, such as the “Green Belt” initiative, to combat 

desertification and improve air quality. These programs focus on planting drought-resistant 

native species to stabilize soil and create barriers against dust storms (FAO, 2023). Sustainable 

land management practices, including crop rotation and soil restoration techniques, aim to 

enhance agricultural productivity and resilience (Al-Mussawi et al., 2022). 
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Iraq’s renewable energy potential remains underutilized, particularly in solar and wind power. 

The government has partnered with international organizations to install 2 GW of solar capacity 

by 2030, aiming to diversify the energy mix and reduce carbon emissions (IRENA, 2023a). 

Expanding access to renewable energy in rural areas could address chronic electricity shortages 

and support economic development (Nasser et al., 2021). 

Urban resilience strategies aim to mitigate the impacts of extreme heat and air pollution 

through targeted measures. Expanding public transportation networks, particularly the 

adoption of electric buses, is a crucial step to reducing vehicular emissions. Establishing urban 

green spaces plays a significant role in offsetting pollution and lowering urban temperatures, 

creating healthier and more livable cities (Ahmed et al., 2023). Additionally, enhancing building 

efficiency standards helps reduce energy consumption for cooling, contributing to a more 

sustainable and resilient urban environment. 

Reviving traditional karez systems in northern Iraq has effectively addressed water scarcity in 

rural areas. These ancient underground aqueducts conserve water while fostering community 

participation in resource management, promoting sustainability and equity (Madani et al., 

2021). The karez system, an ancient method of underground water distribution, consists of a 

series of wells and tunnels that channel groundwater to the surface through gravity. This 

ingenious design minimizes water loss due to evaporation, making it highly suited to the 

region's arid climate. This involvement not only ensures the system's sustainability but also 

empowers communities to take ownership of their water resources. 

Iraq’s inaugural solar power plant in Karbala is a model for scaling renewable energy 

deployment, offering a model for scaling sustainable power solutions nationwide. This initiative 

highlights the potential of solar energy to reduce Iraq's dependency on fossil fuels, which have 

long dominated its energy mix, while simultaneously addressing the growing challenges posed 

by climate change. By harnessing the abundant solar resources available in the region, the 

plant significantly curtails greenhouse gas emissions and contributes to diversifying Iraq's 

energy portfolio. Beyond environmental benefits, the project fosters economic development by 

creating local employment opportunities in construction, operations, and maintenance, 

empowering communities and enhancing skill development in the renewable energy sector. As 

a pilot project, the Karbala solar plant demonstrates how renewable energy initiatives can 

integrate environmental sustainability with socio-economic growth, paving the way for broader 

adoption of clean energy across Iraq (IRENA, 2023a). 

Another best practice is the Dust Storm Mitigation Programs in Iraq, implemented in 

collaboration with the United Nations Environment Programme (UNEP), focused on stabilizing 

soils and reforesting vulnerable areas to address the increasing prevalence of dust storms. 

These efforts aim to reduce the frequency and intensity of dust storms, which significantly 
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impact air quality, public health, and agricultural productivity. By improving soil conditions and 

establishing vegetation cover, these initiatives not only mitigate environmental challenges but 

also enhance the resilience of communities and ecosystems to the effects of climate change 

(UNEP, 2023a). Iraq also actively participates in regional frameworks, such as the Arab Green 

Initiative, which emphasizes collective action on climate challenges, including water scarcity 

and desertification. Partnerships with international organizations, such as UNDP, provide 

technical expertise and funding for sustainable development projects (UNDP, 2023). 

Iraq faces many climate challenges, including acute water scarcity, desertification, extreme 

weather events, and air pollution, significantly threatening its socioeconomic and 

environmental stability. However, targeted interventions such as modernized water 

management, renewable energy development, reforestation, and sustainable urban planning 

present viable, resilient pathways. By adopting best practices, fostering regional cooperation, 

and leveraging international partnerships, Iraq can address its climate challenges effectively 

and contribute to achieving global sustainability goals. Sustained research, policy innovation, 

and stakeholder engagement are imperative for ensuring long-term environmental and 

socioeconomic stability in Iraq. 
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3.5 Jordan 
 

 

Jordan, is one of the most climate-vulnerable areas in the world, experiencing some of the 

most severe impacts of climate change. With its predominantly arid climate, Jordan already 

faces significant environmental challenges that are further exacerbated by the changing 

climate. These include extreme water scarcity, vulnerability in agriculture, and an increasing 

frequency of extreme weather events. The country’s reliance on limited water resources, 

combined with its exposure to rising temperatures and unpredictable rainfall patterns, 

underscores its heightened vulnerability to climate-related risks. 

Jordan faces significant challenges that hinder its ability to build climate resilience effectively. 

Water resource management remains a pressing issue, as the country is one of the most water-

scarce in the world, struggling to maintain adequate water supply for domestic, agricultural, 

and industrial needs. Financial constraints further compound this problem, limiting the capacity 

to invest in large-scale projects and innovative climate adaptation measures. Political and 

regional instability adds another layer of difficulty, with geopolitical factors often disrupting 

policy implementation and cross-border cooperation on shared natural resources. Finally, 

institutional capacity poses a critical challenge, as weak frameworks and insufficient 

coordination among stakeholders hinder the planning, implementation, and enforcement of 

resilience measures. 
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Water scarcity is a critical issue for Jordan, one of the driest countries in the world, with per 

capita water availability drastically below the water poverty line. For instance, Jordan relies 

heavily on shared water resources like the Jordan River and the Disi aquifer, both of which are 

under severe strain. Climate change intensifies this problem, leading to reduced annual rainfall 

in regions such as the highlands near Amman and increased evaporation rates from vital 

reservoirs like the King Talal Dam. As demand rises, competition for limited water resources is 

further strained, jeopardizing the country's ability to meet the needs of its growing population 

and agricultural sector, particularly in fertile areas like the Jordan Valley. Effective water 

management, including initiatives like expanding the Red Sea-Dead Sea Water Conveyance 

Project and improving irrigation efficiency, is crucial for enhancing Jordan's resilience. 

Agriculture in Jordan is also highly vulnerable to climate change. For instance, erratic rainfall 

patterns have severely impacted olive and wheat production, two key crops in Jordan’s 

agricultural economy. Prolonged droughts and desertification in areas like the Badia region 

have led to declining crop yields and loss of grazing land, threatening the livelihoods of rural 

farmers and Bedouin communities. Additionally, higher temperatures and increased water 

salinity are adversely affecting vegetable farming in the Jordan Valley, leading to food 

insecurity. 

The frequency of extreme weather events, such as the 2018 Dead Sea floods and unusual 

snowstorms that disrupt urban infrastructure in cities like Amman, highlights Jordan's growing 

climate challenges. Public health is increasingly at risk, with rising temperatures contributing 

to heat-related illnesses and exacerbating the spread of vector-borne diseases like 

leishmaniasis. Additionally, poor air quality, particularly in urban areas, is worsened by higher 

temperatures, compounding the country’s climate vulnerabilities. Addressing these 

interconnected issues requires urgent and targeted actions, including bolstering climate-

resilient infrastructure, adopting sustainable agricultural practices, and improving public 

awareness of climate risks. 

Solutions and Best Practices 

To address these challenges, Jordan must adopt targeted solutions that leverage its unique 

resources and context. For water resource management, ongoing projects such as the Aqaba-

Amman Water Desalination and Conveyance Project aim to boost the national water supply 

(Ministry of Water and Irrigation, 2021). Wastewater treatment facilities, such as the As-Samra 

Wastewater Treatment Plant, provide additional water for agricultural and municipal use, while 

rainwater harvesting initiatives in arid regions are reviving ancient techniques to supplement 

water availability (USAID, 2022). By prioritizing these measures, Jordan can make significant 

progress in alleviating its water scarcity issues. 
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In agriculture, the promotion of climate-smart practices is crucial. Efforts are already underway 

to introduce drought-resistant crops, such as quinoa, particularly in the Jordan Valley (National 

Agricultural Strategy, 2021). Improved irrigation techniques, including the widespread 

adoption of drip irrigation, have enhanced water efficiency, while soil conservation methods 

have contributed to higher agricultural yields. Initiatives like the National Agricultural Strategy 

have provided training and resources to farmers, encouraging the use of sustainable practices 

to build resilience in the agricultural sector. 

Developing renewable energy sources is another essential step for Jordan to mitigate climate 

impacts. The Shams Ma’an solar plant highlights the country's potential to harness solar power, 

given its high levels of annual sunlight (Jordan Renewable Energy and Energy Efficiency Fund 

[JREEEF], 2020). Government policies promoting private sector investments in renewable 

energy have led to the expansion of rooftop solar installations and other clean energy projects, 

reducing dependence on fossil fuels and creating economic opportunities. Furthermore, 

advancing disaster preparedness is vital to protect communities from extreme weather events. 

The establishment of the National Center for Security and Crisis Management (NCSCM) has 

strengthened the country's disaster response capabilities, and ongoing investments in early 

warning systems for floods and heat waves demonstrate Jordan's commitment to integrating 

climate data into crisis management planning (NCSCM, 2021). 

Several best practices in Jordan exemplify how the country is already making strides toward 

building climate resilience. Renewable energy initiatives, such as the Tafila Wind Farm, 

demonstrate successful collaborations between the public and private sectors, contributing to 

significant reductions in greenhouse gas emissions and enhancing energy security (JREEEF, 

2020). Innovative water management approaches, including the Red Sea–Dead Sea Water 

Conveyance Project, not only aim to provide freshwater but also address environmental 

degradation in the Dead Sea region (Ministry of Water and Irrigation, 2021). Community-based 

adaptation projects, particularly those emphasizing the role of women in conservation, 

integrate local knowledge with modern technologies to enhance climate resilience in rural areas 

(USAID, 2022). Additionally, public awareness campaigns have played an essential role in 

educating citizens about water conservation, renewable energy benefits, and preparedness for 

extreme weather, fostering a sense of community responsibility in tackling climate challenges. 

Jordan faces immense challenges in building climate resilience due to its unique geographic, 

economic, and institutional constraints. However, by implementing targeted solutions, such as 

improving water management, adopting climate-smart agricultural practices, advancing 

renewable energy, and enhancing disaster preparedness, Jordan can significantly mitigate the 

impacts of climate change. Moreover, its existing best practices in renewable energy and water 

management serve as valuable models for further development. With continued investment, 
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strong governance, and community engagement, Jordan has the potential to not only address 

its vulnerabilities but also position itself as a leader in climate adaptation efforts in the region. 
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3.6 Kuwait 
 

 

Kuwait, situated along the northwestern edge of the Arabian Gulf, is a geographically small yet 

geo-politically and economically significant nation renowned for its abundant oil reserves, which 

underpin its wealth and global importance. Its modern cities, characterized by impressive 

skyscrapers and advanced infrastructure, reflect rapid urban development that has transformed 

the nation into a hub of commerce and innovation. However, Kuwait faces pressing 

environmental challenges due to its harsh arid climate, limited freshwater resources, and the 

ecological impact of swift urbanization and industrialization. These factors have led to increased 

pressure on the environment, including water scarcity, desertification, and pollution, 

necessitating innovative policies and sustainable strategies to balance development with 

environmental conservation. 

Kuwait is one of the most water-scarce nations globally, relying almost entirely on desalination 

for its freshwater supply. The country produces over 90% of its potable water through energy-

intensive desalination plants, contributing to carbon emissions and resource depletion (Al-

Rashed & Sherif, 2021). The high cost and environmental impact of desalination present 

significant barriers to sustainability. 

Kuwait experiences some of the most extreme temperatures in the world, with summer peaks 

exceeding 54°C, making it one of the hottest inhabited places on Earth (Al-Sarraf, 2022). These 
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scorching conditions place immense pressure on energy systems as the demand for air 

conditioning surges, often leading to high electricity consumption and potential power grid 

challenges. Additionally, such intense heat poses severe health risks, including heatstroke and 

dehydration, particularly for outdoor workers and vulnerable populations, highlighting the need 

for improved public health measures and labor protections. Poor air quality further compounds 

Kuwait’s environmental challenges, stemming from a combination of industrial emissions, 

vehicular pollution, and frequent dust storms that blanket the region. The concentration of 

PM2.5 in urban centers routinely exceeds World Health Organization (WHO) safety thresholds, 

contributing to a rise in respiratory and cardiovascular diseases, reduced life expectancy, and 

a diminished quality of life (WHO, 2023). Compounding these issues is the looming threat of 

climate change, with rising sea levels endangering Kuwait's low-lying coastal areas, which host 

the majority of its population, urban development, and critical infrastructure. Coastal erosion 

and saline intrusion into already scarce groundwater resources exacerbate the challenges of 

water scarcity and environmental degradation, calling for urgent investment in adaptive 

strategies, such as coastal defenses and sustainable water management systems (Al-Ansari et 

al., 2022). 

Solutions and Best Practices 

Kuwait is actively investing in wastewater recycling and rainwater harvesting projects to 

alleviate its dependence on energy-intensive desalination processes. Advanced technologies, 

such as reverse osmosis and solar-powered desalination plants, are being explored to promote 

long-term water sustainability (Al-Zubari et al., 2021). The country is also working to diversify 

its energy portfolio by integrating renewable sources like solar and wind power. A key initiative 

is the Shagaya Renewable Energy Park, which aims to meet 15% of Kuwait’s energy needs 

through renewables by 2030 (IRENA, 2023b). 

Urban planning strategies focus on mitigating the urban heat island effect by incorporating 

drought-resistant vegetation, expanding green rooftops, and enhancing urban green spaces. 

Simultaneously, initiatives such as improved public transportation systems and incentives for 

electric vehicles are being implemented to reduce air pollution and support cleaner mobility in 

Kuwait City (UNEP, 2023b). 

To address rising sea levels and coastal vulnerabilities, Kuwait is developing seawalls and 

restoring mangrove ecosystems to combat coastal erosion and mitigate flooding. These nature-

based solutions not only protect infrastructure but also enhance biodiversity and strengthen 

climate resilience in vulnerable coastal areas (Al-Rashed et al., 2022). 

Kuwait has introduced mandatory energy audits for industrial facilities and launched public 

awareness campaigns on energy conservation, resulting in a 10% reduction in electricity 
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consumption over five years (IEA, 2023a). The Sulaibiya Wastewater Treatment Plant, one of 

the largest in the region, stands as a model for sustainable water management by producing 

high-quality reclaimed water for agricultural and industrial purposes, demonstrating effective 

strategies for addressing water scarcity in arid regions (World Bank, 2023a). To tackle urban 

air pollution, Kuwait is implementing low-emission zones and enforcing stricter vehicle emission 

standards, while advanced dust storm prediction systems are helping to mitigate health risks 

associated with poor air quality (WHO, 2023). The country is also actively involved in regional 

and international collaboration, participating in the Gulf Cooperation Council’s climate action 

programs to share resources and strategies for sustainable development. Additionally, 

partnerships with international organizations like UNDP provide critical funding and expertise 

for climate resilience initiatives, underscoring Kuwait’s commitment to addressing global and 

local environmental challenges (UNDP, 2023). 

Kuwait faces significant climate challenges, including water scarcity, rising temperatures, air 

pollution, and coastal vulnerability. However, the nation’s proactive approach—integrating 

sustainable water management, renewable energy, urban resilience, and international 

cooperation—provides a promising climate adaptation and mitigation pathway. Continued 

investments in research, policy implementation, and community engagement will be critical in 

ensuring Kuwait’s long-term environmental and socioeconomic stability. 

 

 

 

 

 

 

 

 

 

 

 



32 

3.7 Lebanon 
 

 

Lebanon is particularly vulnerable to the impacts of climate change, facing challenges that 

threaten its environment, economy, and infrastructure. The country grapples with decreasing 

precipitation, prolonged droughts, and erratic weather patterns that strain water resources and 

disrupt agricultural productivity. Urban areas are increasingly susceptible to extreme weather 

events like heat waves and flash floods due to inadequate infrastructure. Lebanon's 

dependence on fossil fuels exacerbates greenhouse gas emissions and complicates the 

transition to sustainable energy solutions. Additionally, inefficient waste management 

significantly contributes to climate and environmental degradation. Building climate resilience 

has therefore become an urgent priority for Lebanon. 

Lebanon's climate challenges are multifaceted and compounded by a history of political 

instability and limited environmental governance. Water resource management remains 

critical, with diminishing precipitation and over-extraction of groundwater contributing to 

severe shortages that impact agriculture, industry, and households. Many rivers, such as the 

Litani, suffer from pollution, further limiting access to clean water. Agriculture, which employs 

a significant portion of Lebanon's rural population and contributes to its economy, faces 

increasing disruptions due to unpredictable weather patterns, including droughts and 

unseasonal rainfall. These challenges threaten food security, rural livelihoods, and the 

production of staple crops such as olives, citrus, and grains. 
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Urban areas, including Beirut and Tripoli, are highly vulnerable to climate-induced risks such 

as flash floods, exacerbated by poor drainage systems and rapid, unplanned urbanization. 

Heatwaves, amplified by the urban heat island effect, and rising sea levels pose additional 

threats to coastal infrastructure and communities. The country’s waste management crisis is 

one of the most pressing environmental concerns. With a lack of efficient waste collection and 

disposal systems, illegal dumping in rivers, forests, and coastal areas is rampant, and poorly 

managed landfills frequently leak pollutants into the air, soil, and water. The widespread 

practice of open waste burning emits harmful toxins, severely deteriorating air quality and 

posing long-term public health risks, including respiratory and cardiovascular diseases. These 

issues also contribute to significant greenhouse gas emissions, including methane from 

decomposing organic waste, further exacerbating climate vulnerabilities. Addressing these 

challenges requires urgent and coordinated policy action, investment in sustainable 

infrastructure, and increased public awareness to mitigate long-term environmental and 

socioeconomic impacts. 

Solutions and Best Practices 

To address water resource issues, Lebanon can implement Integrated Water Resource 

Management (IWRM) practices tailored to its context. For example, Lebanon's Qaraoun Dam 

Rehabilitation Project is a step forward, as it integrates water storage, distribution 

improvements, and community involvement to enhance water management efficiency 

(Lebanese Ministry of Energy and Water, 2022). 

In agriculture, Lebanon is adopting climate-smart agricultural practices to support its farmers. 

Initiatives like the Lebanon Climate Resilience Agriculture Program (LCRAP) promote the use 

of drought-resistant crops, efficient irrigation techniques such as drip systems, and sustainable 

soil management. These interventions aim to enhance agricultural productivity and ensure food 

security in the face of climate variability (LCRAP, 2021). 

For waste management, Lebanon can focus on adopting waste-to-energy (WTE) technologies. 

A local example is the Beirut River Solar Snake, which leverages solar technology to power 

waste management processes and reduce reliance on fossil fuels. Similar technologies could 

transform waste streams into energy sources while reducing methane emissions from landfills 

(Lebanese Center for Energy Conservation, 2021). 

Urban resilience requires the integration of green infrastructure, such as the ongoing Greening 

Beirut initiative, which includes the development of green roofs, rainwater harvesting systems, 

and urban parks to mitigate flood risks and enhance urban climate resilience (Lebanese Ministry 

of Environment, 2020). These efforts contribute to making cities more livable and adaptive to 

the impacts of climate change. 
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Lebanon has implemented noteworthy initiatives to build climate resilience. For instance, the 

Shouf Biosphere Reserve showcases a successful model of water resource conservation, with 

projects focusing on reforestation and the preservation of mountain springs to support local 

biodiversity and ensure freshwater availability. In renewable energy, the Zahle solar farm is a 

pioneering project providing a clean and sustainable power source to meet local energy 

demands. Additionally, community-led waste sorting programs in rural areas have been 

effective in reducing waste generation and increasing recycling rates, demonstrating the power 

of local action in addressing the waste crisis (Shouf Biosphere Reserve, 2022). These programs 

have fostered greater environmental awareness and collaboration among citizens, 

demonstrating the potential of locally driven solutions. However, scaling these initiatives 

nationwide requires stronger institutional support and investment to maximize their impact on 

Lebanon’s overall climate resilience. 

Lebanon faces daunting climate challenges, from water scarcity and agricultural disruptions to 

urban vulnerabilities and inadequate waste management. However, by adopting targeted 

solutions like integrated water management, climate-smart agriculture, waste-to-energy 

technologies, and green infrastructure, Lebanon can mitigate these risks and strengthen its 

resilience. Best practices within the country illustrate the potential for progress when 

community engagement, innovation, and policy align. With sustained commitment and 

strategic planning, Lebanon can navigate its climate challenges and secure a sustainable future 

for its people and environment. 
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3.8 Oman 
 

 

Positioned on the southeastern edge of the Arabian Peninsula, Oman is a nation of striking 

geographical and cultural diversity. Covering an area of approximately 309,500 square 

kilometers, it features vast deserts, rugged mountains, and an extensive coastline stretching 

over 3,165 kilometers along the Arabian Sea and the Gulf of Oman. Oman’s position near the 

Strait of Hormuz—a critical global maritime passage—enhances the country’s strategic 

importance in international trade and regional security within the MEWA Region.  

Geopolitically, Oman maintains a unique stance of neutrality and diplomacy, often functioning 

as a balancing mediator in regional conflicts. Its stability and openness have allowed it to forge 

strong ties with neighboring GCC countries, as well as global powers. Coupled with its maritime 

routes, this positioning strengthens Oman’s role in facilitating regional economic and political 

cooperation. 

In terms of economy, Oman has historically relied on oil and gas exports, which continue to 

form the backbone of its revenue. However, under its Vision 2040 strategy, Oman is 

diversifying its economy to reduce dependence on hydrocarbons (FAO, 2020). Key sectors such 

as logistics, tourism, mining, and renewable energy are being developed to foster sustainable 

growth (IRENA, 2014). While these efforts are promising, climate change poses substantial 
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risks to the future of Oman’s natural resources, infrastructure, and economic aspirations, 

necessitating robust mitigation and adaptation strategies.  

Oman faces severe climate-related challenges, exacerbated by its arid environment and 

reliance on natural resources. Rising temperatures are a significant concern, with summers 

frequently experiencing heat waves where temperatures exceed 50°C. These extreme 

conditions strain energy resources due to increased demand for cooling, threaten public health, 

and disrupt daily life, particularly for outdoor workers. 

Another critical issue is the increasing frequency and intensity of tropical cyclones. Oman’s 

coastline, one of the most vulnerable regions, has experienced devastating storms such as 

Cyclone Gonu in 2007 and Cyclone Mekunu in 2018. These events caused significant loss of 

life, infrastructure damage, and economic setbacks. Rising sea levels and storm surges 

intensify the risks, threatening coastal communities and ecosystems while exacerbating soil 

salinization and coastal erosion. 

Water scarcity is a chronic issue for Oman, which ranks among the world’s driest countries. 

Heavy reliance on desalination to meet freshwater demands has significant environmental and 

economic implications. Groundwater depletion and salinization, driven by over-extraction and 

poor management, further reduce the availability of usable water for agriculture and domestic 

needs. 

Oman’s rapid urbanization and industrial growth also contribute to environmental stress. 

Greenhouse gas emissions, air pollution, and biodiversity loss are growing concerns. Dust 

storms, exacerbated by desertification and land degradation, reduce air quality and pose severe 

health risks, particularly for vulnerable communities. 

Solutions and Best Practices  

Addressing Oman’s climate challenges requires a multifaceted approach integrating mitigation, 

adaptation, and sustainable development strategies. One of the most critical steps Oman has 

taken is its commitment to achieving net-zero emissions by 2050, aligning its national policies 

with global climate goals. This ambitious target is driving transformative changes across 

energy, water, and infrastructure sectors. 

Oman is leveraging its abundant solar and wind resources to transition to clean energy. The 

Ibri II Solar Plant, a massive project producing 500 MW of electricity, is a testament to Oman’s 

renewable energy ambitions. Similarly, the wind power projects in Dhofar are reducing 

dependence on fossil fuels. Expanding such initiatives can significantly reduce greenhouse gas 

emissions while opening the way for new economic opportunities. 
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With an aim to address its chronic scarcity, the country is also making use of innovation in 

water resource management. Advanced desalination technologies, such as energy-efficient 

reverse osmosis, are being adopted to minimize environmental impacts. Initiatives like 

wastewater recycling and stricter regulations on groundwater extraction are also crucial. 

Additionally, public awareness campaigns on water conservation foster a culture of 

sustainability among citizens. 

To mitigate the risks of cyclones and rising sea levels, Oman is investing in both physical and 

ecological defense methods. Infrastructure projects such as seawalls and enhanced drainage 

systems help protect coastal communities, while ecosystem-based solutions like mangrove 

restoration provide natural barriers to storm surges. 

Sustainable urban development is a cornerstone of Oman’s climate adaptation strategy. 

Projects incorporating green building standards, efficient public transportation, and climate-

resilient infrastructure are being implemented. Expanding urban green spaces with native 

vegetation helps mitigate the urban heat island effect, improves air quality, and supports 

biodiversity. 

Oman actively engages with global and regional climate initiatives, such as UNFCCC. These 

partnerships provide technical expertise, funding, and access to best practices, enabling Oman 

to implement effective solutions on a national scale. 

Oman’s progress in combating climate change is clearly demonstrated through a series of 

innovative and impactful initiatives that reflect the nation’s commitment to sustainable 

development. These efforts not only address pressing environmental challenges but also 

showcase Oman’s proactive approach to integrating climate resilience into its national policies 

and practices. By embracing forward-thinking solutions, the country is paving the way for a 

greener and more sustainable future while setting an example for its neighbors in the region. 

Oman has implemented several best practices to enhance climate resilience and promote 

sustainability across various sectors. The Ibri II Solar Plant, one of the largest solar power 

projects in the region, showcases Oman’s commitment to renewable energy. Located in North 

Oman and spanning 13 square kilometers, the plant generates enough electricity to power 

thousands of homes. This initiative reduces carbon emissions while promoting sustainable 

energy use (AIIB, 2019). 

The Al Ansab Wetland, situated 15 kilometers from Muscat, serves as a model for sustainable 

water management. This artificial wetland integrates wastewater treatment and conservation, 

allowing treated water to be reused while creating a thriving ecosystem. It supports biodiversity 

conservation, providing a habitat for numerous bird species unique to the country. 
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Through mangrove restoration, Oman emphasizes the power of nature-based solutions. 

Mangrove forests, which improve water quality by filtering sediments, are being restored along 

the country’s coastline. These ecosystems protect against coastal erosion, enhance 

biodiversity, and act as carbon sinks, contributing to both climate adaptation and mitigation 

efforts (FAO, 2024). 

The Knowledge Oasis Muscat (KOM), a sprawling one-million-square-meter technology park, 

exemplifies sustainable urban planning. This development integrates energy-efficient buildings, 

green spaces, and advanced technology infrastructure. KOM plays a crucial role in balancing 

economic growth with environmental sustainability while fostering innovation through 

workshops, seminars, and collaborative events (Oman Observer, 2023). 

In conclusion, Oman’s cyclone preparedness initiatives demonstrate its proactive approach to 

addressing climate risks. With advanced early warning systems and emergency response 

protocols, the country has invested in resilient infrastructure and enhanced community 

preparedness, significantly reducing the impact of tropical cyclones. 

These initiatives collectively underscore Oman’s dedication to sustainable development and 

resilience in the face of climate challenges. Through these initiatives, Oman is setting an 

example for climate resilience and sustainable development in the MEWA region. 
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3.9 Palestine 
 

 

Palestine, located at the crossroads of the Mediterranean and arid climates, features a diverse 

geography that includes coastal plains, mountains, and valleys. This variability influences its 

economic foundations, particularly agriculture, which plays a vital role in supporting livelihoods 

and contributing to food security. However, the country faces profound vulnerabilities to climate 

change, which are further compounded by unique socio-political challenges. 

Decreasing rainfall, rising temperatures, and erratic weather patterns put significant pressure 

on natural resources, particularly water —a scarce and contested resource critical for both 

agriculture and daily life. Urban areas, with their limited infrastructure and constrained 

development, are increasingly exposed to flash floods and heatwaves, amplifying the risks 

posed by climate change. 

The situation is exacerbated by the ongoing Israeli occupation, which restricts access to land, 

water, and other resources, undermining Palestine’s ability to implement effective climate 

resilience strategies. Despite these hurdles, Palestine holds opportunities to address climate 

risks through innovative and localized solutions that align with its economic and geographic 

realities. By focusing on sustainable water management, climate-resilient agriculture, and 

urban adaptation strategies, Palestine can work towards mitigating these challenges and 

building a sustainable future. 
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Palestine's water scarcity is one of its most significant environmental challenges. The West 

Bank and Gaza Strip suffer from limited and inequitable access to water resources, with 

restrictions imposed by the occupation further complicating water management. In Gaza, over 

97% of the water from the coastal aquifer is undrinkable due to over-extraction and seawater 

intrusion (UN OCHA, 2021). Additionally, agricultural productivity is severely impacted by 

erratic rainfall and prolonged droughts, threatening food security and rural livelihoods. 

The solid waste management crisis in Palestine also poses environmental and climate risks. 

Poorly managed landfills, illegal dumping, and open waste burning contribute to methane 

emissions, air pollution, and groundwater contamination. Furthermore, urban areas face 

vulnerabilities from extreme weather events like flash floods, compounded by inadequate 

drainage systems and urban planning limitations. 

The Israeli occupation imposes significant structural constraints on Palestine’s climate 

resilience. Restricted access to agricultural land, water sources, and energy infrastructure 

hampers development and adaptation efforts. The destruction of critical infrastructure, 

including water pipelines and renewable energy installations, further undermines efforts to 

address climate challenges. This geopolitical context not only exacerbates existing 

vulnerabilities but also limits the scope of Palestinian authorities to implement effective climate 

resilience strategies. 

Solutions and Best Practices 

To address water scarcity, Palestine has undertaken projects like small-scale desalination units 

and wastewater treatment facilities. In the West Bank, an example is the Al-Bireh Wastewater 

Treatment Plant, which processes wastewater to provide treated water for agricultural 

purposes. This initiative reduces reliance on limited groundwater resources and mitigates the 

impacts of over-extraction, supporting sustainable water use and enhancing agricultural 

productivity in the region (Palestinian Water Authority, 2022a). Expanding such initiatives, 

including rainwater harvesting systems, can further enhance water availability. 

In agriculture, adopting climate-smart practices can help Palestinians cope with changing 

weather patterns. Projects like the "Green Palestine Program" support farmers in cultivating 

drought-resistant crops and using modern irrigation techniques, such as drip irrigation, to 

conserve water. These efforts strengthen food security while enhancing the agricultural sector's 

resilience to climate variability (Ministry of Agriculture, 2021). 

Addressing the waste crisis requires the implementation of sustainable waste management 

practices. Palestine has made progress with community-led initiatives that promote recycling 

and composting. A notable example is the pilot project in Nablus, where organic waste is 
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composted for agricultural use, reducing landfill waste and methane emissions (Palestinian 

Environmental Quality Authority, 2021a). Expanding such projects to other regions can have a 

broader environmental impact. 

Urban resilience can be improved by integrating climate adaptation strategies, such as 

stormwater management systems. In Ramallah, projects focusing on green roofs, permeable 

pavements, and urban green spaces are helping to mitigate flood risks and reduce urban heat 

(Ramallah Municipality, 2020). 

Despite the challenges of occupation, Palestine has also shown leadership in renewable energy 

adoption. The "Palestine Solar Initiative" aims to increase the share of renewable energy in the 

national grid. One notable success is the Noor Jericho Solar Plant, which provides sustainable 

energy to local communities while reducing dependence on imported fossil fuels (Palestinian 

Energy Authority, 2022). 

Palestine has demonstrated resilience and innovation in addressing climate-related challenges 

despite the limitations imposed by occupation and limited resources. The following examples 

highlight some of the best practices that can serve as models for broader implementation. 

The adoption of decentralized renewable energy systems is a standout achievement in 

Palestine's approach to climate resilience. Beyond large-scale projects like the Noor Jericho 

Solar Plant, numerous smaller initiatives have brought solar energy to rural areas with limited 

grid connectivity. In Al-Khalil, community-led solar farms have empowered local farmers by 

providing them with affordable and reliable energy to irrigate crops, thus supporting both 

agriculture and rural livelihoods (Palestinian Energy Authority, 2022). 

Water resource management in Ramallah has also benefited from innovative practices. The 

Ramallah Wastewater Treatment Plant serves as an example of efficient water recycling. It 

treats wastewater to provide a valuable resource for agricultural irrigation, helping farmers in 

the surrounding areas tackle water scarcity. By repurposing treated wastewater, the facility 

not only supports local agriculture but also plays a role in reducing environmental 

contamination, ensuring cleaner water for surrounding communities and minimizing the strain 

on limited freshwater sources (Palestinian Water Authority, 2022a). 

In terms of waste management, the city of Jenin has implemented a successful integrated 

waste management system that incorporates waste sorting at the household level, municipal 

recycling centers, and educational campaigns on reducing waste generation. A noteworthy 

element of this program is the engagement of women-led cooperatives in recycling operations, 

empowering local communities and promoting social equity (Palestinian Environmental Quality 

Authority, 2021b). 
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Urban areas are also benefiting from adaptive practices aimed at mitigating the impacts of 

climate change. The city of Ramallah has developed green public spaces that serve as urban 

cooling areas, reducing heat stress during summer months while improving air quality. 

Rainwater harvesting systems integrated into urban infrastructure have been particularly 

impactful in alleviating localized flooding and replenishing groundwater reserves. These efforts 

align with global best practices in urban climate resilience (Ramallah Municipality, 2020). 

Palestine’s reforestation initiatives also stand out as a key strategy for improving climate 

resilience. Programs in the West Bank focus on planting drought-resistant native tree species, 

which prevent soil erosion, combat desertification, and provide livelihoods through agroforestry 

practices. Community participation in these projects has ensured their sustainability while 

fostering environmental stewardship at a grassroots level (Ministry of Agriculture, 2021). 

Additionally, Palestinian universities and research centers have become active hubs for 

developing climate resilience solutions. Institutions like Birzeit University are engaged in 

researching sustainable technologies, such as solar-powered water desalination units, which 

are designed specifically for the unique challenges of Palestine’s resource-constrained 

environment (Birzeit University, 2022). These initiatives demonstrate how a combination of 

innovation, community engagement, and strategic policy implementation can contribute to 

meaningful progress in climate resilience, even under challenging circumstances. 

Palestine faces significant challenges in building climate resilience, including water scarcity, 

agricultural disruptions, waste management issues, and the socio-political constraints of 

occupation. Nonetheless, through tailored solutions like water recycling, climate-smart 

agriculture, improved waste management, urban adaptation, and renewable energy adoption, 

Palestine is taking steps toward a more sustainable future. By leveraging community 

involvement and innovative practices, Palestine demonstrates resilience and determination in 

the face of complex climate and geopolitical challenges. 
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3.10 Qatar 
 

 

Located on the northeastern coast of the Arabian Peninsula, Qatar is a small but highly 

influential country in the Gulf region. Spanning approximately 11,500 square kilometers, it 

boasts a coastline of around 563 kilometers along the Persian Gulf. Known for its vast deserts, 

the country’s terrain is predominantly flat, with little variation in elevation. Qatar’s geographical 

location, close to major shipping lanes and its proximity to other GCC countries like Saudi 

Arabia, Bahrain, and the United Arab Emirates (UAE), has fostered its strategic importance in 

regional and global trade. Furthermore, Qatar’s extensive natural gas reserves have positioned 

it as one of the wealthiest nations in the world, with a high (the third largest in the world) per 

capita income. 

Geopolitically, Qatar is a key player in the MEWA region, often leveraging its financial resources, 

diplomatic efforts, and media influence (notably through Al Jazeera) to assert itself on the 

global stage. Despite its small size, Qatar plays a critical role in regional security and stability, 

with a policy of neutrality in regional conflicts. Derived from hydrocarbon exports, the country’s 

wealth has enabled it to maintain a strong global presence, making significant investments in 

infrastructure, technology, and cultural exchange. 

Economically, Qatar’s oil and natural gas sector remains the cornerstone of its economy, 

contributing significantly to its GDP and export revenues. However, with the growing 
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recognition of the need for economic diversification, the government has committed to a vision 

for the future that includes renewable energy, tourism, and finance. The National Vision 2030 

outlines Qatar’s goals for sustainable development, ensuring that economic growth does not 

come at the expense of the environment. Yet, the country faces substantial climate challenges 

that could impact both its natural resources and its economic diversification efforts. 

Qatar is highly vulnerable to climate change due to its arid climate, extreme temperatures, and 

dependence on natural resources. One of the most pressing climate challenges the country 

faces is the rise in average temperatures, with summers regularly experiencing heat waves 

pushing temperatures above 50°C. These extreme conditions not only strain the energy 

consumption, particularly in the cooling sector, but also pose severe risks to public health, with 

heat-related illnesses becoming more common during the summer months. 

Water scarcity is another major issue. As one of the driest countries in the world, and being far 

below the water poverty line, Qatar’s natural freshwater resources are limited, and the country 

is heavily dependent on desalination to meet its water needs. This reliance on desalinated water 

presents environmental and economic challenges, as the desalination process is energy-

intensive and produces significant amounts of greenhouse gas emissions. Groundwater 

resources, which are also used for irrigation, have been depleted and salinized over time, 

further exacerbating the water scarcity issue. 

The impact of rising sea levels is another major concern for Qatar. With its extensive coastline, 

many of Qatar’s critical infrastructures—such as ports, industrial zones, and residential areas—

are located near the coast. Rising sea levels pose an increased risk of flooding, which could 

damage critical infrastructure and disrupt the nation’s economy. Coastal erosion and storm 

surges from extreme weather events are also becoming more frequent, further threatening 

coastal communities and ecosystems (Al Attiyah Foundation, 2019). 

Additionally, Qatar’s rapid urbanization and industrial expansion have led to increased 

greenhouse gas emissions, air pollution, and land degradation. The construction sector, while 

boosting economic growth, significantly contributes to carbon emissions, while industrial and 

transportation sectors further strain the environment. Dust storms, exacerbated by 

desertification and climate change, also pose serious challenges, reducing air quality and 

visibility, and affecting public health, especially in urban areas. 

Solutions and Best Practices 

To address its climate challenges, Qatar has developed a series of ambitious mitigation and 

adaptation strategies. The country's commitment to addressing climate change is evidenced in 

its National Climate Change Action Plan (2012), and the more recent goals set under the 
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National Vision 2030. As part of its sustainable development agenda, Qatar has outlined several 

key focus areas, including the promotion of renewable energy, water conservation, climate-

resilient infrastructure, and international cooperation (State of Qatar, National Planning 

Council, 2008). 

Renewable energy development is a key priority for Qatar in its effort to diversify its energy 

sources and reduce its dependence on fossil fuels. The country has invested in large-scale solar 

energy projects, including the Al Kharsaah Solar Power Plant, which is set to produce 800 MW 

of electricity. The plant, which is one of the largest of its kind in the region, will contribute to 

reducing Qatar’s carbon emissions while simultaneously promoting the transition to cleaner 

energy. Wind energy projects are also being explored, although Qatar’s wind potential is less 

pronounced compared to its solar capacity. 

Water management is another critical area of focus. Qatar is embracing advanced desalination 

technologies, including reverse osmosis and multi-effect distillation, to improve the efficiency 

of its water supply (Global Water Intelligence, 2024). By integrating renewable energy into the 

desalination process, the country hopes to minimize the environmental impact of water 

production. The government has also placed emphasis on wastewater recycling and the 

development of water-efficient irrigation systems to ensure the sustainability of water 

resources. 

To mitigate the risks of rising sea levels and coastal erosion, Qatar is investing in coastal 

protection measures. The country has implemented sea defense projects, including the 

construction of seawalls, breakwaters, and flood barriers, which protect vulnerable 

infrastructure from the effects of storm surges and rising sea levels. Ecological measures, such 

as mangrove and coral reef restoration, are also being explored as nature-based solutions to 

protect coastal ecosystems and enhance biodiversity. 

Sustainable urban development is integral to Qatar’s climate action strategy. The country is 

focusing on the creation of energy-efficient buildings, green spaces, and low-carbon transport 

systems. The Msheireb Downtown Doha project is a prime example of sustainable urban 

development, incorporating smart city technologies, green buildings, and energy-efficient 

infrastructure. Public transportation options, such as electric buses and the Doha Metro, are 

also being expanded to reduce reliance on private cars and minimize carbon emissions in urban 

areas. 

Qatar is actively engaging with international climate frameworks, including UNFCCC and the 

Paris Agreement, to align its national policies with global climate goals. These partnerships 

provide Qatar with the opportunity to access funding, knowledge, and expertise in 

implementing climate solutions. Additionally, Qatar’s commitment to hosting the FIFA World 
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Cup 2022 has spurred the implementation of sustainable practices in construction and event 

management, setting a global example for environmentally responsible large-scale events. 

Qatar has made significant progress in addressing climate change through several best 

practices and pioneering initiatives. The Al Kharsaah Solar Power Plant is a major milestone in 

Qatar’s renewable energy strategy. This facility, once completed, will play a critical role in 

helping Qatar achieve its energy diversification and climate targets. By harnessing the country’s 

abundant solar resources, the plant will provide a significant share of Qatar’s electricity needs 

while reducing carbon emissions. 

The Msheireb Downtown Doha Project is a model of sustainable city planning. It incorporates 

green building technologies, energy-efficient systems, and extensive green spaces, positioning 

it as a benchmark for other urban projects in the region. The project also integrates water 

conservation techniques and sustainable waste management practices. 

Qatar has developed cutting-edge water conservation measures, such as the establishment of 

smart irrigation systems like Water Conservation and Recycling Initiatives and the promotion 

of water-efficient appliances. The country has also focused on recycling treated wastewater for 

agricultural use, reducing the pressure on freshwater resources. 

Beyond water conservation, Qatar has also made significant strides in preparing for extreme 

weather events, including tropical cyclones and rising sea levels. Through the construction of 

sea barriers and flood protection infrastructure, Qatar has demonstrated a proactive approach 

to protecting its coastal regions and critical infrastructure. 

On the international stage, Qatar has been a strong advocate for climate action on the 

international stage. The country has hosted various climate-related conferences, including the 

Doha Climate Gateway (COP18), and actively participates in international efforts to combat 

climate change, sharing knowledge and resources with its neighbors and the global community. 

Through these best practices, Qatar is making strides in addressing its climate challenges and 

setting an example for other countries in the MEWA region to follow. 
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3.11 Saudi Arabia 
 

 

Saudi Arabia, located in the heart of the Arabian Peninsula, is the largest country in the Middle 

East, covering an area of approximately 2.15 million square kilometers. Its vast landscape 

includes the expansive Rub'al Khali (Empty Quarter) desert, the fertile highlands of the Asir 

mountains, and a long coastline along both the Red Sea and the Arabian Gulf. Saudi Arabia’s 

strategic geographical location places it at the crossroads of Asia, Africa, and Europe, making 

it a critical player in regional and global trade. The country’s role as a major oil producer has 

further solidified its role and position in the area as it controls the world’s second largest oil 

reserves (after Venezuela) and as a leading member of OPEC. 

Despite its economic strength, largely driven by oil exports, Saudi Arabia is facing significant 

climate challenges that threaten its long-term sustainability. These challenges are compounded 

by the country’s dependence on fossil fuels, water scarcity, extreme heat, and growing 

environmental concerns. In response to these challenges, Saudi Arabia has made substantial 

commitments towards climate action, with a focus on diversifying its energy sources, reducing 

emissions, and advancing sustainability initiatives. The Saudi Vision 2030, a transformative 

national development plan, outlines key objectives aimed at reducing the country’s reliance on 

oil and building a more resilient, diversified economy. Climate change is a central concern in 

this vision, as Saudi Arabia looks to secure a sustainable future. 
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Saudi Arabia's climate is arid and harsh, characterized by extreme heat, little rainfall, and 

prolonged droughts. This climate poses several challenges, including severe water scarcity, 

increased heat stress, and threats to agriculture and public health. One of the most critical 

concerns is the rising temperatures, with summers routinely reaching temperatures above 

50°C. These extreme conditions not only put a strain on energy systems, as demand for cooling 

surges, but also exacerbate heat-related illnesses, reduce agricultural productivity, particularly 

in rural areas, and also result in the loss of biodiversity.  

Water scarcity is among the most significant challenges faced in Saudi Arabia, as it ranks 

among the driest countries in the world. The country has very limited natural freshwater 

resources, and its reliance on groundwater and desalination seems unsustainable in the long 

term. Over-extraction of groundwater has led to rising salinity levels, making it increasingly 

difficult to supply water for both agricultural and domestic use. The country relies heavily on 

desalination for drinking water, with desalination plants accounting for a significant portion of 

its water supply, yet this process is energy-intensive and produces large amounts of carbon 

emissions. 

The impacts of climate change also result in the increasing frequency of extreme weather 

events, such as dust storms and flash floods. These events have become more intense and 

frequent in recent years, causing damage to infrastructure, disrupting daily life, and posing 

health risks. Additionally, the country’s extensive coastline along the Red Sea and the Arabian 

Gulf faces growing threats from rising sea levels, which could damage coastal cities, industrial 

zones, and oil infrastructure. 

Saudi Arabia’s rapid urbanization and industrialization also contribute to its climate challenges. 

The construction boom, coupled with a heavy reliance on fossil fuels for energy, results in high 

greenhouse gas emissions, air pollution, and significant carbon footprints. The growth of cities 

like Riyadh and Jeddah has led to the creation of "urban heat islands," which exacerbate the 

effects of extreme heat and reduce overall quality of life. Dust storms, worsened by 

desertification, further degrade air quality and contribute to respiratory diseases. 

Solutions and Best Practices 

To address its climate challenges, Saudi Arabia has adopted a range of mitigation and 

adaptation strategies that align with its long-term goals for sustainable development. Central 

to these efforts is the commitment to diversifying the economy away from oil, reducing 

emissions, and investing in renewable energy sources. The Kingdom’s Vision 2030 highlights 

the importance of climate action, particularly in the context of energy transition, water 

management, and the development of sustainable infrastructure. 
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One of the most ambitious steps Saudi Arabia has taken is its commitment to generating 50% 

of its energy from renewable sources by 2030. As part of this initiative, the country is investing 

heavily in solar and wind energy projects (Middle East Institute, 2024). The Sakaka PV Solar 

Power Plant, located in the northern region of the Kingdom, is a flagship project in this regard, 

with an installed capacity of 600 MW. The Red Sea Wind Project is another significant venture 

aimed at harnessing the Kingdom’s wind energy potential. Expanding these renewable energy 

initiatives will help reduce Saudi Arabia’s dependence on oil, lower greenhouse gas emissions, 

and create new economic opportunities. 

Saudi Arabia is also focusing on improving its water resource management. The government is 

investing in more efficient desalination technologies, such as reverse osmosis and solar-

powered desalination plants, to reduce energy consumption and minimize environmental 

impacts. The country is also promoting water conservation practices, including the use of 

wastewater for irrigation, to ensure that its limited water resources are used sustainably. These 

efforts are supported by the introduction of smart water management systems that monitor 

and control water usage more effectively (World Bank Group, 2024). 

To mitigate the risks of extreme weather events, Saudi Arabia is implementing various adaptive 

measures. The country is investing in climate-resilient infrastructure, including flood control 

systems, stormwater management systems, and protective barriers for coastal cities. The city 

of Neom, part of Saudi Arabia’s ambitious plans for urban development, is designed to be a 

sustainable city that incorporates cutting-edge technology and climate resilience into its 

planning. Neom will focus on renewable energy, zero-emission transport, and sustainable urban 

living, setting a global standard for future cities. 

Furthermore, the Kingdom is adopting nature-based solutions, such as afforestation projects 

to combat desertification and enhance biodiversity. The Saudi Green Initiative, launched in 

2021, aims to plant 10 billion trees across the country, restore degraded ecosystems, and 

reduce carbon emissions. These projects are expected to play a key role in addressing land 

degradation and improving the overall environmental quality of the Kingdom. 

Saudi Arabia is also investing in green building technologies and sustainable urban planning. 

The King Abdullah Financial District (KAFD) in Riyadh is an example of a sustainable urban 

project that incorporates energy-efficient buildings, green spaces, and advanced waste 

management systems. These efforts are part of the country’s larger strategy to create low-

carbon, high-efficiency urban environments that reduce the overall ecological footprint of urban 

areas. 

In terms of international cooperation, Saudi Arabia is actively engaging with global climate 

initiatives, including UNFCCC and the Paris Agreement. The Kingdom has pledged to reduce its 
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carbon emissions intensity by 130 million tons by 2030 and is working to implement national 

and international climate action frameworks that will help it achieve these targets. The country 

is also involved in several regional climate initiatives, particularly in collaboration with other 

GCC countries. 

Saudi Arabia has made notable progress in combating climate change through innovative 

initiatives and best practices that set an example for other countries in the region. The Sakaka 

PV Solar Power Plant, the Kingdom’s first utility-scale solar project, represents a key step in 

transitioning to renewable energy, reducing dependence on fossil fuels, and mitigating climate 

change. The Saudi Green Initiative (SGI), launched in 2021, aims to reduce emissions, increase 

green cover, and promote sustainable development through ambitious projects like planting 10 

billion trees and restoring degraded lands (Saudi & Middle East Green Initiatives, 2021). Neom, 

a $500 billion futuristic city under development in northwest Saudi Arabia, is designed to be 

fully sustainable, powered by renewable energy, and a model for climate-resilient urban 

development and green technologies (Middle East Economy, 2024).  

The Kingdom’s investments in smart water management technologies, including wastewater 

recycling and efficient desalination plants, address critical water scarcity challenges. 

Additionally, KAFD demonstrates sustainable urban development through energy-efficient 

systems, green building standards, and integrated green spaces, helping to reduce the urban 

heat island effect (ENVAC). Through these forward-thinking initiatives, Saudi Arabia is 

showcasing its commitment to combating climate change, diversifying its economy, and 

promoting sustainable development.  
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3.12 Syria 
 

 

Located in the Levant region, Syria is one of the countries, most vulnerable to the impacts of 

climate change and ranks among the regions with high climate vulnerability in the Middle East 

and Western Asia. Syria's diverse climatic structure is notable for its regional variations, which 

contribute to the country's natural wealth but at the same time its environmental challenges. 

The Mediterranean climate dominates Syria's coastal areas, characterized by mild temperatures 

and relatively high rainfall, creating conditions well-suited for agriculture. However, moving 

eastward, the climate undergoes a dramatic shift, transitioning to a more pronounced desert 

climate. Most of the eastern and interior regions exhibit arid or semi-arid conditions, resulting 

in a predominantly hot and dry climate across much of the country. These climatic conditions 

intensify Syria's existing environmental challenges, including drought, desertification, and 

water scarcity. These problems are made worse by climate change, which causes serious 

environmental and humanitarian challenges for the country. In this context, it can be said that 

Syria's geographical features and climatic characteristics are one of the primary factors driving 

its heightened vulnerability to climate change. 

The impacts of climate change are becoming increasingly evident in the Levant region, 

mirroring global trends. Rising temperatures, declining precipitation levels, and the accelerated 

depletion of existing water resources stand out as some of the most striking consequences. 

Notably, the frequency and intensity of droughts have reached alarming levels. Research 
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indicates that severe drought events in Syria, which historically occurred approximately once 

every 250 years, are now occurring roughly once every ten years (Otto et al., 2023). The rise 

in temperatures has also significantly increased evaporation rates. This heightened evaporation 

accelerates the loss of soil moisture and speeds up the depletion of water resources, posing a 

grave threat to the sustainability of wetlands and aquifers, which are critical for agricultural 

production. Furthermore, desertification has emerged as one of the most severe outcomes of 

these changes. Higher temperatures and reduced precipitation damage vegetation and lower 

soil fertility, rendering vast areas barren and exacerbating the environmental challenges facing 

the region (Al-Attar, 2024). 

Increasing water scarcity, coupled with decreasing rainfall and increasing temperatures, has 

deeply shaken both environmental and socioeconomic balances in Syria. The decrease in water 

resources has put great pressure on agriculture and rural communities that make a living from 

this sector. The deterioration of irrigation infrastructure and general water systems has 

negatively and seriously affected agricultural production, and these effects are expected to 

become more severe in the long term. Drought and water scarcity reduce the productivity of 

agricultural lands and eliminate the livelihoods of small-scale farmers. As a result, employment 

in the agricultural sector decreases, food security is at risk, and economic fragility increases. 

The conflicts have largely destroyed agricultural infrastructure and restricted people’s access 

to basic livelihoods. Water scarcity and drought on the one hand, and the devastation caused 

by war on the other, have made living conditions for rural communities almost unsustainable 

(Al-Attar, 2024). 

The agricultural sector is not only a source of livelihood for rural communities but also plays a 

critical role in the overall economic structure of the country. Therefore, water scarcity and the 

decline in agricultural production directly affect not only farmers and rural areas but also the 

trade and industry sectors that depend on agricultural products. This slows down national 

economic growth and increases unemployment. Rising food prices increase the cost of living, 

while poverty in rural areas deepens. In the shadow of conflict, the adaptive capacity of both 

individuals and communities remains limited. 

Solutions and Best Practices 

The civil war and hot conflicts in Syria not only created a major governance gap in the country, 

but also seriously hindered the development of urgent and effective solutions to the effects of 

climate change. The chaotic environment created by these conflicts has greatly weakened the 

functionality of local, regional and central governments, and has made it almost impossible to 

make and implement political decisions on vital issues such as climate change. The 

establishment of a new government in Syria could bring fresh perspectives and innovative 

solutions to address the country's challenges. With a focus on stability and progress, a new 
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leadership might prioritize policies aimed at combating climate change, implementing 

sustainable development practices, and improving living standards. By fostering an inclusive 

and forward-thinking approach, the government could pave the way for comprehensive reforms 

and long-term strategies to rebuild the nation and promote environmental resilience. 

The long conflict has caused serious damage to many of the country’s critical infrastructures, 

causing them to lose their functionality to a great extent. In order to erase the traces of this 

destruction caused by the war, it is of vital importance to first repair and modernize the 

infrastructures. This process should not only include rebuilding the physical structures, but also 

making this infrastructure resilient to climate change. In addition, the revitalization of cities 

damaged by the effects of war or completely abandoned requires a comprehensive planning 

process based on social, economic and environmental sustainability. In that sense, The 

Sustainability City project, designed for this purpose and implemented in the UAE and Oman, 

which are also regional countries, can inspire the creation of resilient and sustainable cities in 

Syria, and the cities of the future can be shaped accordingly.  

In the context of the challenges mentioned earlier, water scarcity is one of the most serious 

and critical problems facing Syria. The depletion of water resources reduces productivity in 

water-dependent sectors such as agriculture, which threatens the livelihoods of communities 

living in rural areas. In order to combat these challenges, authorities urgently need to develop 

new and effective systems for water management. First, a comprehensive water management 

plan should be developed to protect and sustainably utilize existing water resources. Modern 

irrigation and treatment systems should be established for the continuity and development of 

agricultural production. Syria, which has a coastline, can use this resource with financial 

investments. An example of this for the country can be the Shoaiba Desalination Plant built in 

Saudi Arabia. This infrastructure became a symbol of Saudi Arabia's strategic approach to 

combating water scarcity. It is located on the Red Sea coast and is a critical source of supplying 

fresh water for several major cities. The water produced here is used not only as drinking 

water, but also in agricultural irrigation and industrial processes. 

Syria’s agricultural sector is structured based on the country’s major rivers, primarily the 

Euphrates River. These rivers not only support agricultural production but also play a vital role 

in providing drinking water, generating energy, and sustaining daily life. However, the use of 

these resources is of strategic importance not only within Syria’s borders but also in relations 

with neighboring countries. The transboundary character of the Euphrates and other significant 

rivers makes regional collaboration in water resource management imperative. In this context, 

it is a great necessity for Syria to increase cooperation with Türkiye and other regional countries 

for the efficient and sustainable utilization of its resources. These collaborations will contribute 

to the fair sharing and use of water, and also to environmental sustainability and regional 
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stability. It is important that not only central governments but also local and regional 

governments are actively involved in the process. Local governments’ field knowledge and 

strong ties with the local people can play a critical role in the implementation of projects. 
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3.13 Türkiye 
 

 

Türkiye is located in the Mediterranean Basin, one of the regions where the negative effects of 

climate change are felt most intensely. According to the Intergovernmental Panel on Climate 

Change (IPCC) 4th Assessment Report (2007), the Mediterranean Basin is considered to be 

one of the regions with the highest level of vulnerability to global warming and climate change 

worldwide. In this regard, Türkiye is regarded as one of the countries that is exposed to the 

severe consequences of climate change. Especially in recent years, extreme weather events 

observed in various regions of Türkiye due to climate change have become concrete indicators 

of these risks. 

According to the “Climate Change Projections for Türkiye with New Scenarios” report (2013) 

prepared by the Ministry of Agriculture and Forestry, the annual average temperature in  

Türkiye is expected to increase by 1°C to 2°C during the period 2016-2040, by 1.5°C to 4°C 

between 2041-2070, and by 1.5°C to 5°C during the period 2071-2099. Some scenarios 

suggest that by the final decades of the 21st century (2071-2100), temperature increases could 

reach 3°C in winter and 8°C in summer. The report notes that the temperature rise will be 

more pronounced in Türkiye’s eastern and southeastern regions, particularly in areas close to 

the sea.  
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A study (Demircan et al., 2017) on precipitation irregularities due to climate change predicted 

that river basins in Türkiye will face serious risks. The first of these risks is the decrease in 

precipitation in the inner and southern parts of Anatolia, especially in the Euphrates-Tigris 

basin. Secondly, increasing temperatures will cause the snow cover to melt earlier in the spring. 

And thirdly, the risk of excessive precipitation is expected to increase in the summer, especially 

on the western and northern coasts of Anatolia. In this way, it is stated that, in addition to 

diminishing water resources, rising temperatures have the potential to increase the number 

and severity of extreme weather events such as storms, hail and tornadoes. 

Türkiye faces both direct and indirect impacts of global warming. The weakening of water 

resources, in particular, lead to critical issues for both drinking water supply and agricultural 

irrigation. The increasing scarcity of water poses a risk that could negatively affect not only 

individual quality of life but also the country's economic and social structure. Moreover, drought 

and desertification seriously threaten the agricultural sector, putting pressure on food security. 

Issues such as soil erosion and productivity loss directly affect rural communities and their 

livelihoods. These effects are expected to be more pronounced in all regions of Türkiye, 

particularly in areas like Southeastern Anatolia and Central Anatolia, which are more prone to 

drought and desertification. Also the increase in the frequency and intensity of forest fires only 

damage natural ecosystems but also lead to the loss of biodiversity and a reduction in carbon 

absorption capacity (World Bank, n.d). The combination of all these impacts accelerate 

ecological degradation and disrupt the balance of natural systems.  

More than one third of energy production in Türkiye is provided by coal-fired power plants 

(Vardar et al., 2022). These plants cause serious environmental problems. A large portion of 

the carbon dioxide released into the atmosphere in the country comes from these coal-fired 

thermal power plants. These facilities cause large amounts of greenhouse gas emissions during 

energy production. In addition, gasoline and diesel-fueled vehicles are another source of high 

levels of carbon dioxide emissions in the country. Consequently, this structure based on fossil 

fuels not only increases air pollution, but also increases the country's contribution to climate 

change. 

The effects of global warming are becoming more noticeable throughout Türkiye when all of 

these elements are taken into consideration. Increasing temperatures, irregular rainfall, and 

signs of drought, all indicators of climate change, are placing significant pressure on the 

country's ecosystems as well as its economic and social institutions. 
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Solutions and Best Practices  

One of the most important steps in combating climate change is to increase cooperation on an 

international scale. Since climate change is a problem that knows no borders and affects the 

entire world, it is imperative to develop a common solidarity and a global action plan on this 

issue. In this process, where the importance of partnerships, information sharing and joint 

action is better understood every day, countries need to take steps towards common goals 

instead of acting alone. In this sense, Türkiye is actively trying to take part in the international 

arena with both the central government and local and regional governance mechanisms. Within 

the framework of a transparent and goal-oriented planning, Türkiye has participated in 

important global agreements such as the Paris Climate Agreement, which was adopted in 2015 

and aims to limit climate change, and took an important step by ratifying this agreement in 

2021. Türkiye's contribution to such global efforts is of great importance for the processes of 

mitigating and adapting to the effects of climate change at both national and regional levels. 

For countries like Türkiye that are vulnerable to climate change, setting realistic and applicable 

goals is a critical necessity. In this context, further developing Türkiye's current goals and 

adopting an active role in combating climate change is a necessity for environmental 

responsibility and social sustainability. 

As mentioned, greenhouse gas emissions are at high levels in Türkiye, which further 

exacerbates the devastating effects of climate change by increasing the effects of global 

warming. The increase in greenhouse gas emissions not only contributes to the warming of the 

atmosphere, but also brings with it many problems such as depletion of water resources, 

reduced agricultural productivity, rising sea levels and more frequent extreme weather events. 

A large portion of greenhouse gas emissions comes from the energy, industry, transportation, 

and agriculture sectors. In this context, limiting the sectors responsible for greenhouse gas 

emissions, accelerating transformation processes, and adopting more sustainable production 

models are essential. For example, reducing the use of fossil fuels in the energy sector and 

shifting toward renewable energy sources is one of the most effective approaches. Türkiye, 

with its rich potential in solar and wind energy, is situated in a geographically advantageous 

position. Therefore, the rapid implementation of the necessary technological infrastructure and 

incentive mechanisms for more efficient utilization of these resources is crucial. Gradually 

applying policies such as carbon taxes and introducing carbon trading mechanisms will also 

enhance Türkiye's performance in this area. For instance, Türkiye can learn from the United 

Arab Emirates' Masdar City project. This project aims to create sustainable and resilient living 

spaces, designed as a city that integrates low carbon emissions, renewable energy, and energy 

efficiency practices. 
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Another significant issue for Türkiye is the already low per capita water availability. Türkiye is 

classified as a water-stressed country, with an annual per capita usable water amount of 

approximately 1.500 cubic meters (Republic of Türkiye the Ministry of Development, 2018). 

This figure is well below the global average, and with factors such as population growth, 

urbanization, and industrialization, this amount is expected to decrease further in the future. 

Due to the effects of climate change, this already limited water resource is further reduced by 

factors like drought, irregular rainfall patterns, and rising temperatures, increasing the risk of 

water scarcity. The reduction in water availability not only limits the capacity to meet basic 

individual needs but also directly impacts the sustainability of economic activities. The 

agricultural sector, as the largest consumer of water resources, is one of the most affected 

sectors.  

To address this critical issue, Türkiye must urgently review its water management policies and 

develop long-term strategies. First, modernizing existing infrastructure to use water more 

efficiently, developing systems that reduce water losses and promoting water-saving 

technologies should be prioritized. In the agricultural sector, the adoption of water-efficient 

methods such as drip or sprinkler irrigation should be encouraged, and water losses from 

traditional irrigation methods should be minimized. Qatar's Umm Al Houl Power Plant can serve 

as a good example. This facility employs seawater desalination technology, capable of 

producing drinking water from seawater. Additionally, the combined cycle system improves 

both water and energy production efficiency, enabling more sustainable use of water resources. 

Enhancing Türkiye’s climate resilience demands a comprehensive approach that includes 

sustainable water management, reforestation efforts, and investment in renewable energy. By 

adopting adaptive policies and strengthening infrastructure, Türkiye can mitigate the risks of 

climate change while ensuring long-term environmental and economic stability. 
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3.14 Turkish Republic of Northern Cyprus 
(TRNC) 

 

 

The Turkish Republic of Northern Cyprus falls within the "semi-arid" climate zone according to 

climate classification systems. Additionally, as it is located on a Mediterranean island, the region 

experiences a Mediterranean climate characterized by hot and dry summers and mild, relatively 

low-precipitation winters. The annual average rainfall is approximately 500 mm, while average 

temperatures range between 20-30°C in summer and 5-15°C in winter. Although there are 

slight variations in climate across different areas of the island, the Mediterranean climate 

generally prevails throughout. Globally, the Mediterranean region is one of the hotspots where 

the adverse effects of climate change, such as water stress, are expected to be most 

pronounced. A majority of projections based on Global Climate Models agree that the coming 

century will see a decrease in precipitation and an increase in temperatures in the region (IPCC, 

2013). 

It is stated that during the process of climate change, island countries will be among the most 

affected by both rising sea levels and other climate-related disasters (Şahin, 2024). Cyprus, 

located in the eastern Mediterranean, and thus the Turkish Republic of Northern Cyprus, is 

experiencing an increase in extreme climate events such as extreme temperatures, heavy 

rainfall, and droughts, as it is identified as one of the sensitive points in climate change. 
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The Turkish Republic of Northern Cyprus (TRNC) is already a region with limited water 

resources, and this problem is deepening with the impact of climate change. Rising 

temperatures and decreasing rainfall seriously affect the efficiency of water resources in the 

region. The lack of water required for irrigation reduces the efficiency of agricultural products 

and reduces the economic income of farmers. In addition, risks in terms of food security are 

also increasing, and agriculture is becoming impossible in some regions. In addition, increasing 

temperatures and irregular rainfall regimes affect the growing periods of agricultural products 

and complicate production processes. The effects of climate change in the region are not limited 

to the amount of water, but can also lead to deterioration in water quality. The decrease in 

water quality can create a serious public health problem, especially in terms of providing 

drinking water. In addition, the decrease in water required for agricultural irrigation becomes 

a factor that threatens both the local economy and food security. As a result, this situation 

creates significant difficulties for the region in terms of drinking water supply, continuity of 

agricultural activities and protection of natural ecosystems. 

Particularly in the last 30 years, the TRNC has been experiencing significant water stress in 

terms of both quantity and quality (Öztürk, 2024). The increasing population, urbanization and 

agricultural activities have increased water demand in a region where natural water resources 

are limited, which has further exacerbated the pressure that already existed. During the same 

period, decreasing rainfall and increasing evaporation rates due to climate change have 

negatively affected the region's water balance and made sustainable management of water 

resources difficult. In this context, Türkiye has been making significant cooperation with the 

Turkish Republic of Northern Cyprus on water supply and is helping the island country in this 

regard. This cooperation, along with water transfer, also includes issues such as adopting 

modern irrigation techniques in agricultural production, increasing water saving awareness and 

developing infrastructure. 

Solutions and Best Practices 

The primary threat to the Turkish Republic of Northern Cyprus is the risk of water scarcity. The 

island has very limited natural water resources and is also at greater risk of drought due to 

climate change. Inadequate rainfall is causing traditional methods of water supply to become 

less efficient. Therefore, sustainable management of water resources is critical to the future 

development and prosperity of the TRNC. To overcome this problem, efficient use of water and 

the introduction of new resources are necessary. 

To achieve this, a comprehensive policy should be adopted to increase water saving. It is 

important to popularize modern irrigation techniques and water saving devices in order to 

reduce water consumption. The agricultural sector stands out as one of the areas where water 

is used most intensively. Encouraging more efficient water-using methods such as drip 
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irrigation will ensure that water is used correctly and effectively. In addition, training programs 

should be organized to raise public awareness of water saving and new technologies that will 

enable more efficient use of water should be supported. 

Another significant solution proposal is to focus on projects related to seawater purification. 

Although the TRNC is an island surrounded by the sea, it needs advanced purification 

technologies to benefit from seawater resources. Converting seawater into drinking water offers 

an important alternative solution to eliminate water shortages. For this purpose, the capacity 

of seawater purification facilities should be increased and these facilities should be equipped 

with modern technologies. By purifying seawater, the water needs of the islanders can be 

largely met and the dependency on local water resources will decrease. This will also ensure 

that the Turkish Republic of Northern Cyprus becomes more secure in terms of water supply. 

In addition, recycling wastewater can be an effective solution to water scarcity. Cleaning and 

reusing wastewater allows for more efficient use of water resources. In this way, recycled water 

can be utilized for purposes other than drinking water (irrigation in agriculture, industrial uses, 

etc.). Increasing the number of wastewater treatment plants and equipping these plants with 

modern treatment technologies paves the way for efficient management of water resources. 

Such projects support both environmental sustainability and economic development, because 

more production can be achieved with less water consumption. In order for water supply, 

wastewater, and stormwater management services in the TRNC to be carried out efficiently 

and sustainably, it might be suggested to establish a country-wide structure similar to the 

water management departments of local governments in Türkiye, such as the Istanbul Water 

and Sewerage Administration (İSKİ) of Istanbul Metropolitan Municipality. 

In conclusion, projects that increase water saving, improve seawater desalination systems and 

recycle wastewater should be implemented to solve the water problem of the Turkish Republic 

of Northern Cyprus. These projects are of great importance in terms of ensuring the future 

water security of the region and supporting environmental sustainability. 
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3.15 United Arab Emirates 
 

 

The United Arab Emirates (UAE) is a Gulf nation located in the southeastern part of the Arabian 

Peninsula, bordering Saudi Arabia to the south and west, Oman to the southeast, and the 

Persian Gulf to the north. Comprising seven emirates, including Abu Dhabi and Dubai, the UAE 

has rapidly transformed from a desert landscape into a global economic hub. Despite its arid 

climate and scarce freshwater resources, the country has demonstrated remarkable resilience 

through investments in sustainable technologies, water desalination, and renewable energy. 

As part of the Middle East and West Asia (MEWA) region, the UAE's efforts in climate adaptation 

and resource management serve as a model for enhancing regional resilience. 

The “National Climate Change Plan of the United Arab Emirates 2017-2050” report (2017), 

prepared by the UAE Ministry of Climate Change and Environment, outlines in detail the areas 

most vulnerable to the negative effects of climate change and potential risks for the UAE. These 

effects include environmental issues such as extreme temperature increases, rising sea levels, 

water stress, storm surges, dust and sandstorms, and desertification. The areas most affected 

by climate change in the UAE include water resources, coastal and marine ecosystems, arid 

regions, agriculture and food security, buildings and infrastructure, as well as public health. 

The effects of climate change in the UAE have been most strongly felt in coastal areas. Marine 

habitats are threatened by rising water temperatures and salinity, while infrastructure faces 
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challenges from storm surges and rising sea levels. This could have serious consequences for 

economic activities and quality of life in coastal regions. Many coastal cities in the UAE may 

become more vulnerable to flooding due to rising sea levels, threatening the sustainability of 

these cities and leading to displacement and infrastructure loss. 

Based on the analysis of human-induced activities and past data, climate models predict that 

the UAE's annual average temperatures will increase by approximately 1.5-2°C by 2040 

(AGEDI, 2015). The temperature rise has weakened agricultural production, especially in arid 

and semi-arid regions, threatening food security. The decline in food production not only 

impacts the agricultural sector but also negatively affects food supply and prices. Reduced 

agricultural output disrupts local food supply chains, increasing dependency on imports and 

causing fluctuations in food prices. 

Water stress is challenging the capacity to meet the basic water needs of the population in the 

region, while rising temperatures and dust storms could lead to health issues such as 

respiratory diseases. Extreme weather events are expected to test infrastructure resilience, 

causing economic losses and having serious public health impacts. 

The UAE is one of the world's largest producers and exporters of oil and natural gas. While this 

supports the country's economic growth, it has serious environmental consequences. The use 

of fossil fuels as the primary source for electricity generation leads to high carbon emissions 

and increasing levels of environmental pollution. This, in turn, intensifies the effects of climate 

change, deepening environmental issues both locally and globally. 

Solutions and Best Practices 

The UAE has understood the impacts of climate change and is taking significant steps in the 

field of sustainability to combat these challenges. First of all, it has reaffirmed its commitment 

to the Paris Climate Agreement and the Sustainable Development Goals (SDGs). It also 

organized global events such as COP28 and announced the Net Zero by 2050 Strategy, a 

strategy that articulates the goal of zeroing out greenhouse gas emissions by 2050. This 

announcement was the first such initiative in the region (Ajaj, 2024). It continues its work to 

combat the impacts of climate change, setting an example for other countries in the region. 

The UAE has developed a comprehensive climate plan to combat climate change and 

sustainable development. This plan focuses on key objectives such as reducing carbon 

emissions, increasing investments in renewable energy, and expanding environmentally 

friendly technologies. Through comprehensive analysis, the UAE has identified three key 

priorities that best address the country’s climate change challenges. These are: establishing a 
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national greenhouse gas (GHG) emission management system, adaptation planning and 

implementation, and innovative private sector-based diversification programs. 

Greenhouse gas emissions in the UAE are increasing. Therefore, the development of a 

greenhouse gas GHG emission management system is a key element of the Climate Plan. The 

objectives of the management system include enhancing consistency between strategy 

planning and coordination, informing and supporting climate and green growth programs, and 

strengthening the country's international reputation as a leader in climate action. 

In response to the experienced and anticipated impacts of climate change, the UAE is 

implementing a national adaptation planning process. While there are efforts at the national 

level, the UAE acknowledges that more work needs to be done. According to the report 

prepared by the UAE, adaptation measures will reduce the country's exposure and vulnerability 

to climate change, thus enhancing climate resilience. These actions will help create a healthy 

and educated society, a competitive and resilient green economy, and sustainable ecosystems. 

Finally, in the UAE, a strong policy push for economic diversification is being driven by the 

federal government and supported by the emirates. In addition, the private sector has also 

been recognized as taking initiatives that are compatible with climate change. The private 

sector will play an increasingly important role in the transition to a diversified green economy. 

It is expected to emerge as a major source of innovation and investors in diversification in 

technology, entrepreneurship and business model development. The government is reducing 

the risks of climate-related investments by increasing legislative support, ensuring the 

commercialization of products and technologies, and is striving to increase the active role of 

the private sector for a resilient future. 

In this context, the UAE has several concrete climate change projects that serve as good 

examples of best practices in both regional and global efforts. One of these is the Masdar City 

project. Masdar City is a city designed with the goal of achieving zero carbon emissions, 

focusing on renewable energy and energy efficiency. This project serves as an important model 

for sustainable development. Additionally, the city's Sustainable Transport and Zero Waste 

System are significant initiatives in line with its green future vision. 

As a leading country supporting the Blue Carbon Initiative, a global program that aims to 

increase the capacity of coastal ecosystems to capture and store carbon emissions, the UAE is 

actively pursuing projects to protect and restore coastal ecosystems. “Blue carbon” refers to 

the carbon found in marine and coastal ecosystems, and these natural habitats play a critical 

role in combating global climate change by capturing carbon dioxide from the atmosphere. The 

initiative offers a dual benefit of reducing carbon emissions while improving ecosystem health. 

The UAE aims to mitigate the climate challenges it is experiencing as part of this. 
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The Mohammed bin Rashid Al Maktoum Solar Park is another prominent project. Located in 

Dubai, it is a multi-phase solar power plant that has been described as one of the world’s 

largest renewable energy projects. With Dubai aiming to meet 75% of its energy needs from 

renewable sources by 2050, the project promotes environmental sustainability by reducing 

carbon emissions and sets a global example for energy innovation. 

The UAE is not only focusing on projects but also developing long-term, comprehensive 

strategies to achieve its climate change mitigation and sustainable development goals. One of 

the prominent strategies is the Dubai Clean Energy Strategy 2050, which aims to meet 75% 

of Dubai's energy needs from renewable sources by 2050 and significantly reduce carbon 

emissions in energy production. Another important plan is the Abu Dhabi Climate Change 

Strategy, which outlines a roadmap to reduce the effects of climate change and accelerate 

adaptation processes. Additionally, the National Water Efficiency Strategy, which focuses on 

the sustainable management of water resources, is another significant initiative providing 

national guidance on efficient water use and preventing waste. 

The United Arab Emirates has shown strong commitment in combating climate change by 

developing comprehensive plans and continues to take concrete steps to implement them. In 

this process, the country is working across a broad range of areas, from renewable energy 

projects and carbon emission reduction to efficient water resource management and climate 

resilience. However, for these strategies to truly provide long-term benefits, these efforts need 

to be sustained and further strengthened. Additionally, collaborating with regional countries to 

work towards common goals will contribute more effectively to the global effort. 
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3.16 Yemen 
 

 

Yemen, located in the southern part of the Middle East, is one of the poorest countries in the 

world. Approximately 40% of its population lives below the poverty line, and the country has 

been struggling with prolonged civil war and political conflicts, which have significantly 

weakened its infrastructure, healthcare system, and economic structure. Yemen typically 

experiences arid and semi-arid climates. While much of the country consists of desert and 

semi-desert areas, cooler climatic conditions prevail in the mountainous regions. The highest 

altitudes in Yemen are characterized by lower temperatures. Although rainfall is more abundant 

along the southern and western coasts, most parts of the country receive low annual 

precipitation. Water resources are limited and primarily reliant on underground reserves, 

creating significant challenges in water supply. 

Yemen is highly vulnerable to climate change, which exacerbates both environmental and social 

inequalities. Climate-related hazards in Yemen have become more frequent, including extreme 

heat, destructive cyclones, floods, landslides, rising sea levels, and droughts (Lackner & Al-

Eryani, 2020). For example, cyclones and floods have become more frequent in Yemen as a 

result of climate change and global warming. Rainfall in Yemen is characterized by seasonal, 

short-duration extreme storms, often leading to flash floods. These floods result in landslides, 

soil erosion, uprooting of vegetation, and the degradation of agricultural terraces. At times, 



67 

these floods cause significant economic losses, agricultural damage, and even loss of life (YFCA, 

2023). 

Another issue is landslides. Climate change can alter slope and crust stability through changes 

in precipitation and/or temperature. Landslides that are already on the verge of movement can 

be triggered by factors such as rainfall, snowmelt, changes in water levels, riverbank erosion, 

and variations in groundwater levels. 

Yemen deeply feels the impact of drought, with up to 65% of the population being directly 

affected. Drought conditions have combined with unprecedented temperature increases, 

impacting all agricultural areas. Desertification and deforestation have also worsened 

significantly, rising from 90% in 2014 to 97% in 2022 (Assafir Al-Arabi, 2022). 

Yemen is considered one of the most vulnerable low-income countries to rising sea levels. The 

increase in sea levels also causes saltwater intrusion into groundwater, salinizing coastal water 

reserves, making them unsuitable for drinking, and exacerbating the country’s already critical 

water scarcity. 

The impacts of climate change on water resources, agriculture, food security, coastal areas, 

health, and vulnerable communities are particularly pronounced in developing countries. The 

most significant effect on water resources is associated with rising air temperatures. Higher 

temperatures increase evaporation, leading to significant changes in the natural water cycle. 

At the same time, reduced rainfall decreases water availability and causes rivers and ponds to 

dry up. Additionally, irregular rainfall patterns and the rise in extreme weather events make 

water management more challenging, further intensifying water scarcity. 

Similar effects are observed in agricultural areas (YFCA, 2023). Climate change can adversely 

impact crop yields, while reduced water availability increases irrigation demands. As a result, 

food security is placed at risk, disproportionately affecting communities living in regions with 

limited water resources. In coastal areas, rising sea levels lead to saltwater intrusion into 

drinking water sources, jeopardizing both the quality and quantity of potable water. 

Additionally, these changes negatively impact marine life, directly affecting coastal economies 

and local populations. 

From a health perspective, rising temperatures and changing weather conditions contribute to 

an increase in heat waves, infectious diseases, and malnutrition. Vulnerable communities are 

particularly at risk, as they are less equipped to adapt to such environmental changes and 

represent the groups most affected by climate change. For these reasons, developing more 

effective adaptation strategies to combat climate change and ensuring sustainable water 

management and food security are of critical importance. 
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Solutions and Best Practices 

Addressing water scarcity in Yemen requires both short-term and long-term strategic 

measures. Firstly, the widespread implementation of rainwater harvesting systems is of great 

importance. Water can be collected and stored from rooftops and surface runoff, which can 

then be used for agriculture and daily needs. Constructing wastewater treatment and recycling 

facilities can provide an additional water source for irrigation and other purposes. Sustainable 

management of groundwater resources is also critical. Policies should be developed to limit 

over-extraction and promote groundwater recharge. Raising awareness and promoting water 

conservation through community education programs are essential for long-term solutions. 

International cooperation and financial support are vital for tackling Yemen's water crisis. These 

resources can aid in the development of infrastructure and the adoption of innovative 

technologies. Such measures, when implemented effectively, can significantly alleviate 

Yemen’s water scarcity challenges. 

The agricultural sector is another area facing significant challenges. To help Yemen’s 

agricultural sector cope with the effects of climate change, a series of integrated approaches 

and solutions must be implemented. First, modern irrigation techniques, particularly drip 

irrigation and rainwater harvesting methods, can optimize water use and provide solutions to 

water scarcity. Training programs should be organized to educate farmers on optimizing 

irrigation schedules and sustainably managing existing water resources. Additionally, the 

establishment of rainwater collection systems and water storage facilities can help reduce the 

impact of seasonal variations on water availability. Encouraging the use of drought- and heat-

resistant local seed varieties and crop types is another essential step. This approach can 

enhance agricultural productivity while creating a more resilient agricultural sector capable of 

withstanding the impacts of climate change. 

Yemen's coastline is also under threat from climate change, particularly due to rising sea levels. 

Coastal defense walls should be constructed to counteract this threat. Structures such as 

seawalls, breakwaters, levees, and dams can provide protection against storm surges and sea-

level rise. These defenses can also help reduce coastal erosion and safeguard coastal 

communities and infrastructure. Raising awareness among individuals connected to the marine 

environment is equally important. Awareness campaigns should offer guidance and information 

on combating the impacts of climate change in coastal regions and islands. A key strategy is 

the preservation and replanting of mangrove and palm trees to expand green belts along the 

coast. Such initiatives are crucial for enhancing natural coastal defenses. Regional countries 

with coastlines, such as the UAE, Saudi Arabia, Oman, and Qatar, have taken significant steps 

to protect mangrove forests. These projects emphasize the critical functions of mangroves, 

including the prevention of coastal erosion, increasing biodiversity, and serving as carbon sinks. 
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Yemen can benefit from the adoption of similar practices to mitigate the impact of climate 

change on its coastal regions. 
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4. Conclusion 
The MEWA region faces formidable climate resilience challenges, stemming from water scarcity, 

energy transitions, urbanization, biodiversity loss, and geopolitical tensions. These challenges 

are compounded by socio-economic inequalities, political conflicts, and limited institutional 

capacities, which demand an urgent and comprehensive response. Countries across the region 

grapple with unique yet interconnected issues: Afghanistan’s diminishing snowpack threatens 

water security and agricultural sustainability, exacerbating rural hardships; Bahrain’s economic 

reliance on hydrocarbons complicates the transition to sustainable energy and highlights the 

need for economic diversification; and Jordan’s over extraction of aquifers, among the world’s 

most critical, places immense pressure on finite water resources. Lebanon’s vulnerable 

infrastructure, weakened by prolonged conflict and inadequate maintenance, increases urban 

populations’ susceptibility to flooding and heatwaves. Similarly, Iran’s endangered ecosystems 

—including vital wetlands and forests— underscore the consequences of environmental 

mismanagement and climate change. Yemen, burdened by conflict and extreme weather, 

showcases the compounded impact of climate-induced migration and human insecurity. 

Meanwhile, Iraq struggles with policy fragmentation and inadequate governance structures that 

impede effective climate action, while Palestine contends with political complexities that limit 

its ability to address water shortages and other environmental issues. Saudi Arabia’s ambitious 

Vision 2030 reflects its efforts to balance economic diversification with sustainability goals, but 

this transition is fraught with socio-economic challenges. Small island territories like the TRNC 

face rising sea levels and coastal erosion, underscoring the vulnerabilities of politically 

unrecognized regions that lack access to global climate finance. Similarly, Oman, with its focus 

on capacity building, seeks to enhance technical expertise and raise public awareness about 

climate change, while the UAE provides an exemplary model of sustainable urban development 

through initiatives like Masdar City. By the same token, Qatar’s investments in energy-efficient 

infrastructure, notably its World Cup stadiums, demonstrate the potential for private sector 

engagement in sustainability. In Kuwait, youth-led environmental campaigns signal a growing 

awareness and grassroots commitment to addressing climate issues. Post-conflict recovery in 

Syria presents a critical opportunity to integrate climate resilience into rebuilding efforts, laying 

the groundwork for sustainable development. 

Türkiye’s strategic location and diverse climate zones position it as a vital player in fostering 

regional transboundary cooperation, particularly regarding shared water basins and energy 

networks. These examples highlight the importance of cross-border collaboration, innovative 

financing, technology adoption, and community engagement. Addressing these multifaceted 

challenges demands a region-wide shift toward integrated policies that align climate resilience 

with socio-economic development objectives. By leveraging collective action and inclusive 
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strategies —from empowering local communities to fostering international partnerships— the 

MEWA region can transform its vulnerabilities into opportunities. Through sustainable initiatives 

and visionary leadership, the region has the potential to emerge as a model of resilience in an 

increasingly climate-impacted world. 

Local governments play a crucial role in combating climate change and building resilience 

across the MEWA region. As the first point of contact between citizens and state institutions, 

they are uniquely positioned to implement localized climate adaptation strategies, enforce 

sustainable land and water management practices, and engage communities in resilience-

building efforts. By integrating climate action into urban planning, strengthening disaster 

preparedness, and promoting renewable energy at the municipal level, local authorities can 

drive transformative change tailored to their specific environmental and socio-economic 

contexts. Furthermore, decentralized governance enables more agile and context-sensitive 

responses to climate risks, particularly in regions facing conflict, political instability, or resource 

constraints. Empowering local governments through adequate funding, capacity building, and 

policy support will be essential for ensuring that climate resilience efforts are not only top-down 

but also community-driven and regionally coordinated, fostering long-term sustainability in the 

MEWA region. 
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