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Part I

Desert Biomes

1 Introduction to Desert Biomes

1.1 Definition and Characteristics of Deserts

• Deserts are among the most extreme and least hospitable biomes on Earth, charac-
terized by low precipitation, sparse vegetation, and extreme temperature
variations between day and night.

• These regions receive less than 250 mm (10 inches) of annual rainfall, making
them the driest places on Earth.

• While many deserts are hot, some experience sub-zero temperatures, particularly
during winter months.

1.2 Global Distribution of Deserts

• Deserts exist on every continent except Antarctica, covering approximately 33% of
Earth’s land surface.

• Some of the largest deserts include:

– Sahara Desert (Africa): The largest hot desert, spanning 9.2 million km2,
with summer temperatures exceeding 50°C (122°F).

– Arabian Desert (Middle East): Characterized by vast sand dunes, salt flats,
and gravel plains.

– Thar Desert (India and Pakistan): Known as the Great Indian Desert, ex-
hibiting a semi-arid climate with seasonal monsoon influence.

– Kalahari Desert (Southern Africa): A semi-arid desert that supports grass-
lands and diverse wildlife.

– Atacama Desert (South America): The driest desert on Earth, receiving as
little as 1 mm of rainfall annually.

1.3 Factors Contributing to Desert Formation

• Deserts form due to a combination of atmospheric circulation patterns, geo-
graphical location, ocean currents, and mountain barriers.

• High-pressure systems, limited moisture, and dry air circulation lead to arid land-
scapes with minimal vegetation.
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2 Why Deserts Exist in the Subtropics

2.1 Equatorial and Subtropical Climate Patterns

• Equatorial regions experience high solar radiation and intense convection, lead-
ing to heavy rainfall and dense tropical forests.

• Moving poleward toward the subtropics (20°–30° latitude), dry conditions domi-
nate, giving rise to extensive desert regions.

2.2 Atmospheric Circulation and Desert Formation

• The Hadley Cell, first described by George Hadley (1685–1768), explains why
deserts form in subtropical regions.

• Mechanism of Hadley Cells:

– Warm, moist air rises at the equator due to intense solar heating, forming
rain-bearing clouds.

– This air moves poleward at high altitudes before descending around 30° lati-
tude as dry, hot air.

– This descending air compresses and warms up, creating high-pressure
zones with dry conditions, leading to the formation of large desert regions
such as the Sahara and Mojave Deserts.

3 Desert Climates

3.1 General Circulation of the Atmosphere

• Desert climates are heavily influenced by global wind and pressure systems.

• High-pressure zones at subtropical latitudes (20°–30°) force dry air downward,
limiting cloud formation and precipitation.

3.2 Adiabatic Cooling and Warming

• Adiabatic processes describe how air temperature changes due to expansion or
compression without external heat exchange.

• Cooling Process:

– When air rises over mountains or through convection, it expands due to lower
atmospheric pressure.

– This causes the temperature to drop, leading to cloud formation and pre-
cipitation.
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• Warming Process:

– When air descends in a high-pressure system, it undergoes compression due to
increased atmospheric pressure.

– This raises the temperature and results in hot, dry desert conditions.

4 Factors Influencing Desert Formation

4.1 Role of Cold Ocean Currents

• Many deserts are located along the western continental margins, influenced by
cold ocean currents that prevent moisture-laden winds from reaching the land.

• Examples of cold ocean currents responsible for arid climates:

– Humboldt Current (South America) – Contributes to the extreme dryness of
the Atacama Desert.

– Benguela Current (Africa) – Affects the climate of the Namib Desert.
– California Current (North America) – Creates arid conditions in the Mojave

and Sonoran Deserts.

4.2 Rain Shadow Effect and Desert Formation

• Mountains block moist winds, forcing air to rise, cool, and release its moisture on
the windward side.

• The now dry air descends on the leeward side, creating a hot and arid climate.

• Examples:

– The Sierra Nevada Mountains block Pacific moisture, forming the Great
Basin Desert.

– The Andes Mountains create the Atacama Desert, one of the driest places
on Earth.

5 Temperature Extremes in Deserts

5.1 Why Deserts Are Extremely Hot During the Day

• Due to the lack of cloud cover, deserts experience intense direct solar heating.

• The desert surface consists of sand and rock, which have a low heat capacity,
meaning they heat up quickly but do not retain warmth efficiently.
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5.2 Why Deserts Become Extremely Cold at Night

• Without cloud cover to trap heat, the desert experiences rapid radiational cooling
at night.

• Temperatures can drop by as much as 40°C (104°F) within a few hours.

6 Conclusion

• Deserts are unique and dynamic ecosystems shaped by global wind patterns, ocean
currents, and geographical barriers.

• Despite extreme conditions, deserts support specialized plant and animal life that
has adapted to water scarcity and temperature extremes.

• Due to human activities and climate change, many desert regions are expanding,
making conservation efforts and sustainable management critical for preserving
these fragile ecosystems.

9



Part II

Water in Deserts

1 Introduction to Water Scarcity in Deserts

1.1 Importance of Water in Desert Ecosystems

• Water is the most critical and limiting resource in desert environments, where
precipitation levels are minimal, and temperatures are extreme.

• Human populations in deserts have traditionally developed efficient water conser-
vation methods to maximize collection, storage, and usage.

• Due to increasing populations and urban expansion, water demand has risen dra-
matically, placing additional stress on already scarce water supplies.

1.2 Water Consumption in Deserts

• Basic human water requirements include drinking, cooking, washing, and hy-
giene, but agriculture and industry are the largest consumers of water.

• In North Africa and the Middle East, 90% of total water consumption is
used for agriculture.

• The production of one ton of wheat grain requires approximately 1,500 tons of
water, making food production highly water-intensive.

• Industrial sectors require significant water inputs, particularly for cooling pro-
cesses and manufacturing, leading to substantial evaporation losses.

1.3 Unequal Water Distribution

• Water availability differs significantly across desert regions.

• The global annual average water availability per person is approximately
18,500 gallons (70,000 liters).

• In contrast, in North Africa and the Middle East, water availability is only 3,200
gallons (12,000 liters) per person per year, which is less than one-sixth of
the global average.

• Some countries face even more extreme shortages:

– Iran: 4,755 gallons (18,000 liters) per person per year.
– Jordan and Yemen: Less than 530 gallons (2,000 liters) per person per

year.
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• By 2025, it is predicted that annual water availability per person in some desert
regions will drop to only 1,300 gallons (4,900 liters), exacerbating the water crisis.

2 Groundwater Resources in Desert Regions

2.1 Sources of Groundwater in Deserts

• Many desert communities rely on rivers, wells, and underground aquifers as
primary water sources.

• The Sahara Desert holds significant underground water reserves, accumulated over
thousands of years.

• The three primary types of groundwater sources in the Sahara are:

– Alluvial Aquifers: Shallow reserves replenished by major rivers such as the
Nile.

– Coastal Aquifers: Found along the Mediterranean coastline, receiving some
recharge from rainfall.

– Fossil Aquifers: Deep underground water reservoirs that are non-renewable
and were formed thousands of years ago.

2.2 Overextraction and Declining Groundwater Levels

• Excessive water withdrawal is occurring faster than natural recharge rates, leading
to severe depletion of groundwater.

• Case Studies of Overuse:

– In Egypt, water extraction from aquifers is four times faster than the recharge
rate from the Nile River.

– In Libya, water withdrawal from coastal aquifers occurs at five times the
recharge rate, causing long-term depletion.

• The Nubian Sandstone Aquifer (NSA), spanning 770,000 square miles (2 mil-
lion km²) across Egypt, Sudan, Chad, and Libya, contains an estimated 89,500
cubic miles (373,000 km³) of fossil water.

• Current extraction rates in North Africa are approximately 210 gallons (795 liters)
per second, which is six times higher than in 1950.

• Water tables have dropped by 65–130 feet (20–40 meters), increasing the costs of
groundwater extraction.
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3 Problems of Water Mismanagement in Deserts

3.1 Waterlogging and Salinization

• Excessive irrigation in desert regions can lead to severe waterlogging, where water
accumulates in soil instead of percolating down to plant roots.

• Causes of Waterlogging:

– Improper irrigation practices result in excess water accumulating at the
surface, causing increased evaporation.

– Ideally, irrigation water should soak into the soil at a rate of 0.1–3 inches
(2.5–75 mm) per hour.

– If water percolates too slowly, it evaporates before reaching the roots, lead-
ing to water loss.

– If drainage is too rapid, water passes through the soil too quickly, preventing
absorption by plants.

3.2 Rising Water Tables in Over-Irrigated Regions

• Over-irrigation has caused water tables to rise significantly, leading to widespread
waterlogging of farmlands.

• Examples of Waterlogging Issues:

– In Egypt and Morocco, water tables are rising at a rate of up to 10 feet (3
meters) per year, reducing land productivity.

– Similar problems exist in India, China, Ethiopia, and Australia, where wa-
terlogging is affecting agricultural sustainability.

• Effects of Waterlogging:

– Plant roots become oxygen-starved, preventing proper nutrient uptake.
– Despite appearing dry at the surface, crops suffer from excess water, leading

to stunted growth.

3.3 Salinization and Soil Infertility

• Excess irrigation introduces dissolved salts, leading to salinization, which makes the
soil increasingly infertile.

• Effects of Salinization:

– High salt concentrations draw moisture away from plant roots, preventing
water absorption.

– Leads to crop failure and declining agricultural productivity.

• Solutions to Combat Salinization:
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– Installing proper drainage systems to remove excess salts.
– Flushing salt out of the soil using freshwater (a costly method).
– Cultivating salt-tolerant crops in affected regions.

4 Climate Change and Its Impact on Deserts

4.1 Global Warming and Desert Expansion

• Rising global temperatures (projected to increase by 2.7°F (1.5°C) by 2100) could
accelerate desertification and water shortages.

• Increased temperatures result in:

– Higher evaporation rates, reducing water availability.
– Longer drought periods, intensifying desertification.

5 Conclusion

• Deserts face severe water challenges due to rising populations, climate change, and
mismanagement.

• Sustainable solutions, such as improved irrigation, groundwater conservation,
and climate adaptation strategies, are crucial for future water security.
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Part III

Desertification

1 Understanding Desertification and Land Degrada-
tion

1.1 Definition and Scope of Desertification

• According to the United Nations Environment Program (UNEP), nearly one-
quarter of Earth’s land is either classified as desert or at high risk of desertifi-
cation.

• Desertification does not mean that deserts are expanding, but rather that
land in dry or semi-arid regions is deteriorating due to environmental and
human factors.

• Affected areas experience declining soil fertility, loss of vegetation, and in-
creased erosion, making them unsuitable for agriculture and human habitation.

1.2 Causes of Desertification

• Poor irrigation practices lead to waterlogging and soil salinization, reducing
land fertility.

• Overgrazing by livestock strips the land of vegetation, leaving soil exposed to
wind and water erosion.

• Deforestation for timber and fuel removes protective plant cover, increasing soil
vulnerability.

• Unsustainable farming depletes soil nutrients when crops are continuously grown
without replenishing lost minerals.

1.3 Global Impact of Land Degradation

• The United States Bureau of Land Management estimates that 40% of U.S.
land is at risk of degradation due to desertification-related factors.

• Countries in Africa, Latin America, the Caribbean, and Asia are experienc-
ing increasing rates of land degradation, threatening food security and economic
stability.
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2 International Efforts to Combat Desertification

2.1 The Role of International Organizations

• In 1973, nine countries in the Sahel region formed a permanent committee to mon-
itor and address desertification.

• In 1977, the United Nations Conference on Desertification in Nairobi, Kenya,
created a global Plan of Action to mitigate desertification.

• The 1992 Earth Summit in Rio de Janeiro emphasized the need for global
cooperation on environmental issues.

• The United Nations Convention to Combat Desertification (UNCCD) was
adopted in 1994 and came into force in 1996, providing financial and technical
support to affected nations.

2.2 Strategies Implemented by the UNCCD

• The UNCCD coordinates industrialized nations providing financial assistance
with developing nations affected by desertification.

• Programs focus on reforestation, improved land management, and sustainable
agriculture to restore degraded land.

3 Preventing and Reversing Desertification

3.1 The Importance of Vegetation Cover

• Erosion is a major cause of desertification, but it can be prevented by ensuring
continuous vegetation cover.

• Plant roots help bind soil together, preventing wind and water erosion.

3.2 Reducing Agricultural Pressure on Land

• Overgrazing and overcultivation occur because local populations lack economic al-
ternatives.

• Governments and international agencies can help by:

– Creating non-agricultural jobs to diversify income sources.
– Promoting efficient irrigation systems and improved crop varieties.
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3.3 Improved Irrigation and Farming Techniques

• Drip irrigation prevents water waste and soil salinization.

• Rainwater harvesting and groundwater conservation supplement irrigation.

• Sustainable farming practices, including crop rotation, mulching, and agro-
forestry, help maintain soil fertility.

4 The Decline of the Nomadic Way of Life

4.1 Challenges Faced by Nomadic Communities

• Traditional nomadic herders rely on seasonal migration to find water and grazing
land.

• Government policies and land ownership laws have increasingly restricted their
movements.

4.2 Settlement and Agricultural Adaptation

• Many nomadic groups have transitioned into permanent settlements, engaging in
farming and local industries.

• However, many farmers lack legal ownership of their land, making them vulnerable
to displacement.

5 Rainmaking and Cloud Seeding

5.1 Attempts at Artificial Rainfall

• In the 19th century, scientists experimented with explosions and rockets to induce
rainfall.

• By the 1940s, researchers developed cloud seeding using silver iodide or dry ice
to encourage precipitation.

5.2 Effectiveness and Limitations of Cloud Seeding

• Cloud seeding is used in arid regions worldwide but has limitations:

– Cannot create clouds, only enhance precipitation from existing ones.
– May redirect rainfall, leading to disputes over water resources.
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6 The Role of Dams in Desert Water Management

6.1 Major Dam Projects for Water Supply

• Rivers such as the Nile, Indus, and Euphrates support agriculture in desert regions.

• The Aswan High Dam in Egypt provides year-round irrigation and hydro-
electric power.

6.2 Benefits and Drawbacks of Dams

• Benefits:

– Controlled irrigation and drinking water supply.
– Flood prevention and hydroelectric energy generation.

• Challenges:

– Waterlogging and salinization of surrounding farmland.
– Silt buildup behind dams reduces soil fertility downstream.
– Coastal erosion due to reduced sediment flow.

7 Alternative Water Sources for Deserts

7.1 Desalination of Seawater

• Desalination plants provide freshwater from seawater, especially in Middle East-
ern countries.

• However, desalination is expensive and energy-intensive.

7.2 Transporting Icebergs for Freshwater

• Scientists have proposed towing icebergs from Antarctica to arid regions.

• Challenges include:

– Rapid melting during transport.
– High fuel costs for towing operations.

8 Conclusion

• Desert regions face severe water challenges due to climate change, mismanagement,
and increasing populations.
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• Sustainable solutions, such as improved irrigation, groundwater conservation,
and climate adaptation strategies, are critical for preventing further desertifica-
tion.
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Part IV

Saudi Arabia

1 Introduction to Desert Restoration and Biodiversity
Conservation

1.1 Saudi Arabia’s Initiatives in Desert Restoration

• Saudi Arabia is actively engaged in rewilding and land restoration efforts to com-
bat desertification, biodiversity loss, and climate change.

• Major initiatives include:

– Rewilding endangered species, such as the Arabian oryx and Arabian
leopard.

– Reforestation and ecosystem restoration, focusing on planting native
vegetation and expanding national parks.

– Combating desertification and drought resilience through projects like the
Saudi Green Initiative and the Middle East Green Initiative.

2 Saudi Arabia’s Wildlife Rewilding Programs

2.1 The Role of the King Khalid Centre for Wildlife Research

• Established in 1987, the research center is located 70 km north of Riyadh.

• It is home to iconic species of the Arabian Peninsula, including:

– Arabian oryx, which was once extinct in the wild and has been successfully
reintroduced.

– Nubian ibex, a mountain goat species crucial for predator-prey balance.
– Arabian tahr, a small-hoofed animal vital for maintaining grassland ecosystems.
– Smaller mammals and birds, including hares and rock hyraxes, forming a

critical part of the food chain.

2.2 Impact of Rewilding Efforts

• Wildlife populations have significantly increased, with some species now spanning four
generations since reintroduction.

• Rewilding efforts aim to restore predator-prey dynamics, ensuring the balance of
desert ecosystems.
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• The successful reintroduction of prey species is essential for restoring the critically
endangered Arabian leopard.

3 Expanding National Parks and Vegetation Cover

3.1 Saudi Arabia’s National Park Expansion

• Under Vision 2030, Saudi Arabia has expanded protected areas from 4% to 18%
of its landmass.

• The number of national parks has grown from 19 to over 400.

• Objectives of this expansion:

– Prevent further land degradation.
– Enhance local biodiversity.
– Promote eco-tourism and sustainable development.

3.2 Thadiq National Park and Afforestation Projects

• Thadiq National Park covers 600 square kilometers and has undergone significant
reforestation.

• Key actions include:

– Planting 250,000 trees and 1 million shrubs to restore natural vegetation.
– Constructing terraced dams to catch rainwater and prevent soil erosion.
– Reviving ancient water terrace techniques to sustain plant life during dry

seasons.

4 Combating Desertification and Land Degradation

4.1 Causes of Land Degradation in Saudi Arabia

• Urban development, overgrazing, and rising temperatures have significantly
reduced plant cover.

• This has resulted in:

– Increased desertification.
– Loss of fertile topsoil, making farming difficult.
– Frequent sand and dust storms, further deteriorating land quality.
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4.2 The Saudi Green Initiative (SGI)

• Launched in March 2021, the SGI aims to:

– Plant 10 billion trees within Saudi Arabia.
– Restore 40 million hectares of degraded land.
– Expand nature reserves to cover 30% of the country.
– Establish a network of sustainable forests to mitigate climate change.

4.3 The Middle East Green Initiative (MGI)

• A regional initiative led by Saudi Arabia to:

– Plant 40 billion trees across the Middle East.
– Reduce soil erosion, protect biodiversity, and improve air quality.
– Restore 200 million hectares of degraded land.

5 Technological and Nature-Based Solutions to Re-
store Ecosystems

5.1 Water Conservation and Smart Irrigation

• Ensuring water availability is a major challenge in desert restoration.

• Saudi Arabia is investing in:

– Desalination plants to provide freshwater.
– Drip irrigation systems to minimize water waste in agriculture.
– Rainwater harvesting to supplement irrigation.

5.2 Cloud Seeding for Rain Enhancement

• Cloud seeding is being tested as a method to increase rainfall in arid regions.

• However, limitations include:

– It does not create clouds, only enhances precipitation from existing ones.
– Redirecting rain could cause disputes over water distribution.
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6 The Future of Desert Restoration and Climate Adap-
tation

6.1 Saudi Arabia’s Role in Global Climate Action

• Saudi Arabia is emerging as a key player in:

– Carbon sequestration through large-scale tree planting.
– Mitigating desertification and climate change.
– Developing green technology and alternative energy sources.

6.2 Lessons for Other Arid Regions

• Saudi Arabia’s approach serves as a model for desert nations, showing that:

– Land restoration is possible even in extreme climates.
– Investment in conservation programs yields positive results.
– A balance between development and sustainability must be maintained.

7 Conclusion

• Saudi Arabia’s efforts in rewilding, afforestation, and land restoration are setting
new standards in desert ecosystem recovery.

• Projects like the Saudi Green Initiative and Middle East Green Initiative
play a crucial role in addressing climate change, biodiversity loss, and land
degradation.

• As World Environment Day 2024 highlights desert restoration, Saudi Arabia
stands as an example of how nature-based solutions, technology, and global
cooperation can combat desertification.
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Part V

Policy Challenge

1 Introduction to Saudi Arabia’s Environmental Policy
Challenges

• During COP29, Saudi Arabia refused to adopt language promoting fossil fuel di-
vestment, reflecting its continued reliance on oil exports for economic security.

• Despite being highly vulnerable to climate change impacts, the country prioritizes
economic stability over environmental reform.

• The challenge for Saudi Arabia lies in transitioning to a greener economy while
maintaining its political and economic influence.

2 Saudi Arabia’s Fossil Fuel Dependency

2.1 The Role of Petroleum in Saudi Arabia’s Economy

• Saudi Arabia holds 17% of the world’s proven oil reserves, making it one of the
largest oil producers and exporters globally.

• The discovery of oil in Dammam in 1938 transformed the country’s economy, shifting
its reliance from tourism (Hajj pilgrimage) to foreign oil revenues.

• The government earns substantial revenue from foreign companies paying to drill
for oil, enabling the country to offer tax-free personal income to its citizens.

• Despite growing global pressure to reduce fossil fuel consumption, Saudi Arabia
remains resistant to economic diversification away from petroleum.

2.2 Economic and Political Influence of Oil

• Oil has granted Saudi Arabia immense geopolitical power, as seen in its influential
role within the G20 and OPEC.

• As a rentier state, Saudi Arabia depends on oil exports to finance public services,
infrastructure, and economic development.

• The government fears that a shift away from oil could destabilize its economy and
reduce its influence in global politics.
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3 Climate Change Impacts on Saudi Arabia

3.1 Rising Temperatures and Desertification

• Saudi Arabia is projected to experience a 4°C temperature increase within the
next century, leading to:

– Increased desertification, reducing arable land.
– More frequent sand and dust storms, further damaging ecosystems.
– Severe droughts, threatening agriculture and freshwater supplies.

3.2 Water Scarcity and Reliance on Desalination

• Saudi Arabia lacks freshwater resources and depends on groundwater and de-
salination for drinking water.

• Desalination is energy-intensive, often powered by fossil fuels, further increasing
emissions.

• A transition to renewable energy-powered desalination could help address this
issue while reducing carbon emissions.

4 Saudi Arabia’s Renewable Energy Potential

4.1 Solar Energy Development

• The Middle East, with its high solar radiation and vast deserts, has significant
potential for solar energy production.

• Saudi Arabia is leading solar expansion in the region, with projects such as:

– Al Henakiyah Solar Plant, set to become one of the world’s largest solar
power plants.

– Integration of solar energy into its national grid to reduce dependency on
fossil fuels.

4.2 Wind Energy Expansion

• Saudi Arabia is home to the largest wind farm in the Middle East and plans to
expand its wind power capacity.

• Desert regions provide optimal wind conditions, making wind energy a viable
alternative to oil.
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4.3 Hydropower and Innovative Water Solutions

• Saudi Arabia is integrating hydropower technology into desalination plants,
harnessing the energy of seawater intake.

• This approach reduces reliance on fossil fuels for water production, making it
a sustainable solution for the country’s water crisis.

5 Saudi Vision 2030: Economic Diversification and
Sustainability Goals

5.1 Overview of Vision 2030

• Launched in 2016, Vision 2030 aims to transition the Saudi economy from oil de-
pendency to a more diverse economic structure.

• The plan includes:

– Expanding renewable energy sources.
– Developing tourism and hospitality industries.
– Encouraging foreign investment and private sector growth.

5.2 Environmental Policies Under Vision 2030

• While Vision 2030 acknowledges climate change and the need for renewable
energy, it still supports the expansion of the oil and gas industry.

• Government programs such as:

– The Renewable Energy Project Development Office (REPDO), which
integrates renewables into the power grid.

– The National Energy Efficiency Program, designed to reduce electricity con-
sumption.

• However, oil and gas remain central to the plan, highlighting Saudi Arabia’s
slow approach to environmental policy reform.

6 Saudi Arabia’s Environmental Policies and Circular
Economy Approach

6.1 Circular Economy as an Environmental Strategy

• Instead of focusing solely on reducing fossil fuel use, Saudi Arabia promotes a
circular economy, which emphasizes:
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– Reusing and recycling resources to reduce waste.
– Tree planting and afforestation projects for carbon sequestration.
– Water conservation initiatives to reduce demand on desalination plants.

7 Saudi Arabia’s Global Influence and Resistance to
Climate Policy

7.1 Fossil Fuel Advocacy in International Agreements

• Saudi Arabia’s global influence is largely tied to its oil production and exports.

• At COP29, the country refused to acknowledge fossil fuel divestment, arguing
that economic development depends on petroleum.

• The government resists policies that could introduce carbon taxes or restrictions
on oil exports, fearing economic instability.

7.2 Future Opportunities for Economic and Environmental Lead-
ership

• Despite resistance, Saudi Arabia has the potential to lead in sustainable energy
development.

• By leveraging:

– Solar and wind energy resources.
– Hydropower innovations.
– Technological advancements in desalination.

• Saudi Arabia could position itself as a global leader in renewable energy solu-
tions.

8 Conclusion

• Saudi Arabia faces a difficult transition from an oil-based economy to a greener
future.

• While the country has recognized climate risks and begun investing in renewables,
it remains deeply tied to fossil fuel dependency.

• Policy reform and economic incentives are needed to accelerate sustainability
efforts.

• Moving forward, Saudi Arabia has an opportunity to:

– Expand its role in renewable energy production.
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– Adopt stronger climate policies while maintaining economic stability.
– Diversify its economy beyond fossil fuels, ensuring long-term prosperity in

a changing global landscape.
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