
 

The Unstable Cradle: A Climate History 
of the Middle East 
 
 

Introduction: Defining a Region by Its Climate 
 
 
The Contested Geography of the "Middle East" 

 
An analysis of the climate history of the Middle East must first contend with the geography of 
its subject. The term "Middle East" is not an indigenous designation but a geopolitical 
construct with origins in 19th and 20th-century Western strategic thinking.1 Coined in 1902 by 
American naval strategist Alfred Thayer Mahan, the term originally delineated a region of 
British imperial interest situated between the "Near East" (the Balkans and the Ottoman 
Empire) and the "Far East".3 This Eurocentric perspective has resulted in a concept with highly 
ambiguous and rarely justified borders, one that lacks a coherent linguistic, ethnic, or cultural 
foundation.5 

Consequently, there is no universally accepted geographical boundary for the Middle East. 
Definitions range from a conservative core, typically including the Levant (Syria, Lebanon, 
Israel, Palestine, Jordan), the Arabian Peninsula, and Iraq, to more expansive views.7 These 
broader definitions often incorporate Egypt, Turkey, and Iran, and sometimes extend to 
include the Arabic-speaking countries of North Africa (as the MENA region), or even Pakistan 
and the former Soviet republics of Central Asia due to historical, cultural, and political ties.3 
Institutional bodies also employ varying definitions based on their operational needs; the 
World Bank, for instance, groups the region as "Middle East, North Africa, Afghanistan & 
Pakistan" 11, while National Geographic defines it as comprising the Arabian Peninsula, Cyprus, 
Egypt, Iraq, Iran, Israel, Jordan, Lebanon, Palestinian territories, Syria, and Turkey.13 

The very act of defining the "Middle East" is an exercise in interpreting a geopolitical climate. 
The term's genesis was not rooted in shared climatological or ecological characteristics but in 
the strategic calculations of external powers. This historical context, however, reveals an 
important analytical truth: the region, however defined, has been shaped by shared historical 
experiences—from ancient empires to Ottoman rule and European colonialism—and is bound 
by interconnected climatic and hydrological systems.1 For the purposes of this report, a 
working definition will be adopted that focuses on a core group of nations whose climate 
histories are deeply intertwined: Egypt, the Levant, the Arabian Peninsula, Iraq (Mesopotamia), 



Iran, and Turkey. This scope allows for a cohesive analysis of shared atmospheric patterns, 
river systems, and historical responses to climatic shifts. 
 
Defining Entity Core Countries Included Peripheral/Expansive Countries 

Included 
Britannica (Typical) Arabian Peninsula, Levant, Iraq Turkey, Iran, Egypt, North 

Africa, Afghanistan, Pakistan, 
Central Asia 

National Geographic Arabian Peninsula, Cyprus, 
Egypt, Iraq, Iran, Israel, Jordan, 
Lebanon, Palestinian 
territories, Syria, Turkey 

N/A 

World Bank (MENAP) Algeria, Bahrain, Djibouti, 
Egypt, Iran, Iraq, Israel, Jordan, 
Kuwait, Lebanon, Libya, Malta, 
Morocco, Oman, Pakistan, 
Qatar, Saudi Arabia, Syria, 
Tunisia, UAE, West Bank & 
Gaza, Yemen 

Afghanistan 12 

Working Definition (This 
Report) 

Egypt, Levant (Syria, Lebanon, 
Israel, Palestine, Jordan), 
Arabian Peninsula, Iraq, Iran, 
Turkey 

North Africa (MENA) and 
Central Asia referenced for 
transregional climatic 
connections. 

 
A Land of Extremes 

 
The Middle East is a geographical crossroads where Africa, Asia, and Europe converge, 
resulting in profound climatic diversity. While large parts of the region are characterized by 
vast deserts and hyper-aridity, it is home to a wide range of climates and landforms that have 
shaped human history. Major climatic zones include the Mediterranean climate along the 
coasts of the Levant and Turkey, featuring hot, dry summers and mild, wet winters; the arid to 
hyper-arid desert climate that dominates Egypt, the Arabian Peninsula, and the interior of the 
Iranian Plateau; and the semi-arid steppe climate found in Mesopotamia and parts of Iran and 
Anatolia.16 

Crucially, the region is defined by its major mountain ranges—the Taurus in Turkey, the Zagros 
in Iran, and the Armenian Highlands—which capture precipitation and serve as the 
headwaters for its life-giving river systems, primarily the Tigris, Euphrates, and Nile.19 This 
topographical and climatic mosaic has created a patchwork of ecological zones, from fertile 
river valleys to barren sand seas. This inherent environmental diversity has not only made the 
region a "cradle of civilization" but has also rendered its societies acutely vulnerable to 
climatic fluctuations, a central and recurring theme throughout its long history.22 



 

Reading the Archives of Earth and Man 

 
Reconstructing the climate history of the Middle East, particularly for periods preceding 
modern instrumentation, relies on a multidisciplinary approach that interprets proxy data from 
natural archives and historical records. These "archives of Earth and man" provide the 
empirical foundation for understanding long-term climatic trends and their societal impacts. 

●​ Natural Archives (Proxy Data): 
○​ Sediment Cores: Layers of sediment extracted from the floors of seas (e.g., the 

Dead Sea, Red Sea), lakes, and oceans contain invaluable climatic information. 
The chemical composition, pollen grains, and microfossils preserved within these 
layers allow scientists to reconstruct past precipitation levels, temperature, 
vegetation cover, and sea-level changes.25 

○​ Speleothems: The chemical composition, particularly the oxygen isotope ratios 
(δ18O), of stalagmites and stalactites from caves in regions like the Levant and 
Southern Arabia, provides high-resolution, precisely dated records of past rainfall. 
Periods of speleothem growth indicate wetter conditions, while growth hiatuses 
signify periods of aridity.28 

○​ Dendrochronology (Tree Rings): In arid and semi-arid environments, the width 
of a tree's annual growth rings is primarily limited by moisture availability. Wider 
rings typically correspond to wetter years and narrower rings to drier years. By 
analyzing overlapping patterns from living and ancient wood, scientists can 
construct precisely dated chronologies of precipitation and drought extending 
back hundreds or even thousands of years.32 

●​ Human Archives: 
○​ Historical Documents: Written records provide crucial, albeit often qualitative, 

information. Chronicles from ancient Mesopotamia, Pharaonic Egypt, and later 
Islamic empires describe famines, floods, and droughts. The administrative 
archives of the Ottoman Empire are particularly rich, containing detailed records 
of harvests, tax revenues, and state responses to climate-related crises.24 
Quantitative records, such as the centuries-long measurements of the Nile's peak 
flood level from the Cairo Nilometer, offer a rare pre-modern instrumental 
dataset.38 

○​ Instrumental Records: Systematic meteorological measurements began 
sporadically before 1850 but became more widespread and standardized during 
the 20th century.40 These records of temperature, precipitation, and atmospheric 
pressure provide the direct, quantitative data necessary to analyze modern 
climate change and to calibrate and validate the proxy records from earlier 
periods.43 

Key Climatic Epochs and Events in Middle Eastern History 
Epoch/Event 



Pleistocene Pluvials 
Holocene Humid Period 
8.2 ka Event 
4.2 ka Event 
Medieval Climate Anomaly 
Little Ice Age 

 

Part I: Deep Time and the Green Desert 
(Pre-Holocene) 
 
 
The Geological Canvas: Tectonic Formation, Paleozoic Climate, and 
the Tethys Sea 

 
The deep-time climate history of the Middle East is rooted in its geological evolution. During 
the Paleozoic Era (c. 541-252 million years ago), the landmasses that constitute the modern 
Middle East were part of the supercontinent Gondwana and, later, Pangea. The Arabian Plate 
was positioned at southern mid-latitudes, between approximately 30° and 60° south of the 
equator. This placement subjected the region to major global climate shifts, including two 
significant polar glaciations: one during the Late Ordovician Period and another during the 
late Carboniferous to early Permian. These ancient ice ages left their mark in the geological 
record, creating regional hiatuses in sediment deposition. 
The tectonic framework established during this era laid the foundation for the region's future. 
The Precambrian basement architecture, with its intersecting north, northwest, and 
northeast-trending fault systems, created a "jointed" structural fabric. This fabric was 
repeatedly reactivated by later tectonic events, such as the late Paleozoic Hercynian orogeny, 
which caused uplift and block faulting. This underlying structure profoundly influenced the 
distribution of sedimentary basins and landforms throughout the Mesozoic and Cenozoic 
eras, controlling the location of seaways, the deposition of sediments, and ultimately, the 
formation of the region's immense petroleum reservoirs. The region largely existed as a 
passive continental margin bordering the vast Tethys Ocean, a precursor to the modern 
Mediterranean Sea, setting the stage for the deposition of thick layers of marine carbonates 
and other sediments that characterize much of its geology. 
 
Pleistocene Climate Cycles: The "Green Arabia" Pluvials and Early 
Human Dispersal 



 
The Pleistocene Epoch (c. 2.6 million to 11,700 years ago) was a period of dramatic and 
recurring climate cycles, driven by orbital variations known as Milankovitch cycles. For the 
Arabian Peninsula, these cycles were not merely academic; they periodically transformed the 
hyper-arid desert into a verdant, habitable landscape. These humid phases, known as 
"pluvials," represent ecological triggers that were instrumental in the global expansion of 
humanity. 
During peak interglacial periods, when solar insolation in the Northern Hemisphere was at a 
maximum, the African and Indian Summer Monsoons intensified and penetrated much farther 
north than they do today.30 This influx of moisture led to the formation of large, perennial 
lakes, extensive river networks, and the expansion of savanna-like grasslands across the 
Arabian and Saharan interiors—a phenomenon now termed "Green Arabia".30 High-resolution, 
precisely dated speleothem records from caves in Southern Arabia and Oman provide a clear 
timeline of these events. They show distinct periods of speleothem growth, indicating 
significantly increased rainfall, corresponding to key Marine Isotope Stages (MIS), including 
MIS 5e (the Eemian interglacial, c. 128–121 ka BP), MIS 5c (c. 104–97 ka BP), MIS 5a (c. 81–74 
ka BP), and potentially an event in early MIS 3 (c. 60–50 ka BP).30 

These climatic shifts were not just environmental curiosities; they created temporary, 
traversable corridors across the vast Saharo-Arabian desert belt, which would otherwise have 
been an impassable barrier. Archaeological evidence confirms this critical role. The 
distribution of Paleolithic sites across the Iranian Plateau and the Arabian Peninsula shows a 
strong correlation with these paleohydrological systems, indicating that hominin populations, 
including early Homo sapiens, expanded into and across the region during these humid 
windows.31 Conversely, during glacial periods, the monsoons retreated south, and hyper-arid 
conditions returned. The deserts expanded, lakes dried up, and speleothem growth ceased, 
turning Arabia back into a formidable barrier to migration.31 The climate of the Pleistocene 
thus acted as a pulsating gateway, opening and closing on millennial timescales and 
fundamentally shaping the timing and routes of the "Out of Africa" dispersals that populated 
the rest of the world.45 While Northeast Africa experienced intense aridity during some of 
these cycles, evidence from the Levant suggests that its climatic changes were often more 
moderate, potentially allowing it to serve as a crucial and more stable ecological refugium for 
human and animal populations. 
 

Part II: The Holocene - Climate, Civilization, and 
Collapse (c. 9700 BCE – 500 CE) 
 
 
An Eden in the Desert: The Holocene Humid Period and the Dawn of 
Agriculture 



 
The beginning of the Holocene epoch, approximately 11,700 years ago, ushered in a period of 
relative climatic stability and increased moisture across the Middle East. This "Holocene 
Humid Period" (HHP) provided the essential environmental foundation for one of the most 
significant transformations in human history: the Neolithic Revolution. Driven by high solar 
insolation that again strengthened and shifted the monsoon systems northward, the HHP led 
to a widespread "greening" of the Saharo-Arabian desert, the formation of numerous lakes, 
and the expansion of vegetation into areas that are today hyper-arid.46 

This climatic amelioration was, however, far from uniform in time or space. High-resolution 
proxy records reveal a complex mosaic of regional climates that influenced the specific 
trajectories of early human societies: 

●​ On the Arabian Peninsula, the wet phase was notably shorter in the north (c. 
8800–7900 BP) than in the south, where high moisture conditions are documented as 
early as 10,500 cal yr BP in Yemen.46 In southeastern Arabia, interdunal lakes began to 
form around 8500 cal yr BP, stabilizing dunes and allowing for the development of 
savanna grasslands. This environmental heterogeneity dictated the windows of 
opportunity for Neolithic settlement and migration.46 

●​ On the Iranian Plateau, the onset of the Neolithic also coincided with wetter 
conditions, but the primary moisture sources differed. Western Iran, dominated by the 
Zagros Mountains, responded to shifts in the Mid-Latitude Westerlies, while 
southeastern Iran was governed by the Indian Summer Monsoon. This resulted in 
distinct timelines for peak wetness and unique patterns of human adaptation, with early 
settlements strategically located near alluvial fans to access fertile soils and 
groundwater.18 

●​ In the Levant, the early to mid-Holocene was marked by a general trend toward a 
higher precipitation-to-evaporation balance, reaching a peak between approximately 
7,000 and 6,000 years ago. This humidity supported the expansion of Mediterranean 
woodlands, as evidenced by pollen records from the Dead Sea and Lake Kinneret, and 
enabled the invention of horticulture, including the cultivation of the olive and date 
palm. Speleothem records from Lebanon's Qadisha Cave confirm a particularly humid 
phase from 9,000 to 7,000 years ago. 

It was within this generally favorable, though regionally varied, climatic context that sedentary 
farming, the domestication of crops like wheat and barley, and the establishment of the 
world's first villages took root in the Fertile Crescent.19 

 

When the Rains Failed: The Impact of Abrupt Aridification Events 

 
The Holocene was not a period of uninterrupted stability. Its history is punctuated by abrupt, 
severe climatic shocks that had profound and lasting consequences for the nascent 
civilizations of the Middle East. These events demonstrate that human societies were not just 
passive beneficiaries of a wetter climate but were also forced to innovate and reorganize in 



response to climate-driven crises. 
The first major shock was the 8.2 ka event (c. 6200 BCE), a well-documented global cooling 
event triggered by a massive freshwater pulse into the North Atlantic from the final collapse of 
the Laurentide Ice Sheet. In the Middle East, this manifested as a sharp, centennial-scale 
period of drought.18 This climatic downturn is hypothesized to have been a critical catalyst in 
the development of Mesopotamian civilization. The drought rendered the rain-fed farming 
that had developed in northern Mesopotamia unsustainable, forcing a mass migration of 
people south into the arid alluvial plains of the Tigris and Euphrates rivers. Survival in this 
hyper-arid environment was impossible without large-scale, organized irrigation. The 
immense labor required to construct and maintain canals to harness the river waters is 
believed to have been a primary driver of urbanization, social stratification, and the 
emergence of the first centralized, class-based societies and cities.17 Thus, the rise of urban 
civilization in southern Mesopotamia can be seen not as a simple product of favorable 
conditions, but as a resilient and innovative adaptation to a climate catastrophe. 
A second, more severe shock occurred around 4,200 years ago. The 4.2 ka event (c. 2200 
BCE) was a multi-century period of intense aridification, considered one of the most 
significant climatic downturns of the entire Holocene. Proxy records from across the region, 
including dust layers in Mesopotamian sediment cores and changes in the Persian Gulf, point 
to a widespread and prolonged drought.50 The societal impacts were devastating. This event 
is strongly correlated with the synchronous collapse of several major Bronze Age civilizations, 
including the Akkadian Empire in Mesopotamia—whose capital was abandoned as agricultural 
systems failed—and the Old Kingdom in Egypt, which entered its First Intermediate Period of 
political fragmentation and chaos.24 This event serves as a stark historical lesson on the 
vulnerability of even complex, powerful, and seemingly stable societies to abrupt and 
persistent climate change. 
 
Climate and the Age of Empires: Adaptation and Vulnerability 

 
In the millennia following the 4.2 ka event, the climate of the Middle East trended toward the 
drier conditions that characterize the region today. This long-term aridification was a 
persistent pressure that drove continuous social and technological adaptation. In 
Mesopotamia, the reliance on complex irrigation systems deepened. While these systems 
enabled surplus food production and supported large urban populations, they also introduced 
new, chronic environmental challenges, most notably soil salinization, as salts accumulated in 
fields through repeated irrigation and evaporation, gradually reducing agricultural 
productivity.17 

Throughout this period, the fortunes of major empires remained linked to climatic shifts. On 
the Iranian Plateau, the territorial expansions of powerful states like the Achaemenid Empire 
(c. 550-330 BCE) and the Sassanian Empire (c. 224-651 CE) coincided with periods of 
relatively wetter and more favorable climatic conditions. This correlation suggests that even 
large, sophisticated empires were dependent on a stable climatic baseline to support the 



agricultural production necessary for military campaigns and imperial administration. This era 
established a fundamental dynamic that would persist for centuries: increasing aridity 
necessitated the development of complex, centralized water management systems. These 
systems fostered state power but also created a systemic vulnerability. The societies that 
depended on them became susceptible not only to natural climate fluctuations but also to any 
political instability or conflict that could disrupt the maintenance of their vital hydraulic 
infrastructure.17 

 

Part III: Climate of the Last Two Millennia (c. 500 CE – 
1900 CE) 
 
 
From Medieval Warmth to the Little Ice Age 

 
The climate of the last two millennia, leading up to the industrial era, was marked by two 
significant global-scale fluctuations: the Medieval Climate Anomaly (MCA) and the Little Ice 
Age (LIA). Reconstructions based on proxy data and historical documents reveal that these 
periods had distinct and impactful expressions in the Middle East. 
The Medieval Climate Anomaly (c. 900–1300 CE) was not a period of uniform warmth in 
the region but was characterized by significant climatic heterogeneity and variability.38 The 
early part of the MCA, particularly the 10th and 11th centuries, was marked by extreme and 
persistent aridity across the entire Eastern Mediterranean. Historical chronicles and proxy 
records, such as the Cairo Nilometer, document exceptionally low Nile summer floods, which 
led to widespread famine, pestilence, and conflict in Egypt. Similar droughts and cold spells 
are recorded in Persia and Mesopotamia during this time. This period of intense dryness 
appears to coincide with a grand solar minimum (the Oort Minimum), suggesting a potential 
link between solar activity and regional hydroclimate. The later MCA, from the 12th century 
onward, appears to have been comparatively wetter. 
Following the MCA, the climate shifted into the Little Ice Age (c. 1550–1850 CE), a period of 
global cooling and climatic instability. In the Middle East, the LIA was characterized by 
episodes of extreme cold and severe drought, which had profound consequences for the 
region's dominant power, the Ottoman Empire.37 

 

Case Study: The Ottoman Empire and the Little Ice Age Crisis 

 
The Ottoman Empire, which had originated in the temperate climates of Anatolia and the 
Balkans, expanded during the 16th century deep into the arid zones of the Middle East and 
North Africa.36 This expansion created an imperial system whose stability was predicated on 



its ability to provision its large cities and armies from a vast and ecologically diverse 
agricultural base. This system, however, proved highly vulnerable to the climatic shocks of the 
Little Ice Age. 
The late 16th and early 17th centuries were a period of particularly severe climatic stress. 
Tree-ring and other proxy data, corroborated by detailed Ottoman archival records, point to a 
"Great Drought" and exceptionally cold winters.37 These extreme conditions, likely 
exacerbated by the cooling effects of major volcanic eruptions elsewhere in the world, led to 
widespread and repeated crop failures, famine, and a breakdown of the rural economy.37 The 
state's provisioning systems, which defined its power, began to unravel under the ecological 
pressure. 
This socio-ecological crisis was a primary catalyst for the Celali Rebellion (1595–1610), a 
series of widespread revolts across Anatolia. The rebellion was not a purely political event; it 
was a systemic collapse triggered when the state attempted to impose heavy requisitions on a 
rural population already devastated by famine and environmental hardship.37 The rebellion 
marked a critical turning point in Ottoman history. The combination of ongoing LIA climate 
events, rural disorder, and nomad incursions severely weakened the state, contributing to a 
century of political instability and postponed economic recovery, with enduring impacts on 
the region's demography and land use.37 The Celali Rebellion thus stands as a powerful 
historical example of how climatic shocks can overwhelm the resilience of even a powerful, 
well-established empire, exposing the deep connections between environmental stability and 
political order. 
 
The Atmosphere's Distant Hand: The Influence of the North Atlantic 
Oscillation (NAO) 

 
A key atmospheric mechanism governing much of the winter climate variability in the Middle 
East is the North Atlantic Oscillation (NAO). The NAO is a large-scale seesaw in atmospheric 
pressure between the semi-permanent Icelandic Low and the Azores High over the North 
Atlantic Ocean.71 The relative strength of these two pressure systems dictates the path and 
intensity of the Atlantic jet stream and the associated storm tracks that bring winter 
precipitation to Europe and the Middle East. 
The NAO fluctuates between two primary phases: 

●​ Positive NAO Phase: Characterized by a stronger-than-usual subtropical high and a 
deeper-than-normal Icelandic low. This large pressure difference strengthens the 
westerly winds and shifts the storm track northward. Consequently, northern Europe 
experiences wetter and milder winters, while southern Europe, the Mediterranean, and 
the Middle East experience drier-than-average conditions.71 

●​ Negative NAO Phase: Involves a weak subtropical high and a weak Icelandic low. This 
reduced pressure gradient results in a weaker, more west-to-east (zonal) jet stream. 
This pattern allows cold air to spill southward and brings increased storminess and 
moisture to the Mediterranean basin and the Middle East, resulting in 



wetter-than-average winters.71 

This teleconnection is a primary driver of interannual to decadal variability in winter rainfall 
and river streamflow across the region, particularly from December through March. The state 
of the NAO can therefore have significant consequences for rain-fed agriculture and water 
resource availability in the Levant, Anatolia, and Mesopotamia, linking the region's climatic 
fate directly to atmospheric conditions thousands of kilometers away over the North Atlantic. 
 

Part IV: The Anthropocene Arrives (1901-2010) 
 
 
Section 4.1: A Century of Measured Change: Temperature and 
Precipitation Trends 

 
 
An Analysis of the Instrumental Record 

 
The 20th century marks a pivotal era in the Middle East's climate history, as systematic 
instrumental records began to provide a quantitative measure of change. This data reveals a 
clear and accelerating departure from the patterns of the past, driven by the increasing 
influence of anthropogenic greenhouse gas emissions. 
Regionally, the most unambiguous signal is one of significant warming. Data from 1900 to 
1996 showed a temperature increase of 0.7°C for the region as a whole. This trend 
accelerated dramatically in the last three decades of the period; from roughly 1980 to 2010, 
average temperatures in the Middle East and Central Asia (ME&CA) region rose by 
approximately 1.5°C, more than double the global average increase of 0.7°C for a similar 
period. This warming has been observed across the region, from the Mediterranean coast to 
the arid interior.79 

Precipitation trends during the 20th century were more complex and spatially variable. The 
broader region stretching from North Africa through the Middle East experienced an overall 
decreasing trend in total precipitation, with a notable downturn after the 1950s.82 However, 
this general trend masks significant local and sub-regional differences, reflecting the area's 
complex topography and the influence of multiple atmospheric systems. 
Summary of 20th Century (1901-2010) Temperature and Precipitation Trends for Selected 
Countries 
Country 
Turkey 
Iran 
Egypt 



Syria 
Jordan 

 
A Century of Extremes 

 
The warming and drying trends of the 20th century were accompanied by an increase in the 
frequency and severity of extreme weather events, particularly droughts, which had 
devastating societal consequences. 

●​ Droughts: While drought is a recurrent feature of the region's climate, the late 20th and 
early 21st centuries witnessed events of unprecedented severity in the context of the 
instrumental and historical record. 

○​ The most catastrophic was the drought that struck the Levant, particularly Syria, 
from 1998 to 2012. Tree-ring analysis indicates this was the worst drought in the 
region in at least 900 years.95 The period from​
2007-2010 was the most intense phase, causing widespread crop failure in 
Syria's "breadbasket" region and the loss of livestock.92 This agricultural collapse 
triggered a mass migration of up to 1.5 million rural people to the peripheries of 
Syria's cities, exacerbating social tensions, unemployment, and pressure on failing 
infrastructure. This climate-driven displacement is widely considered a significant 
"threat multiplier" and a catalytic factor in the social unrest that erupted into the 
Syrian Civil War in 2011.92 Climate modeling studies conclude that anthropogenic 
warming made a drought of this severity two to three times more likely than it 
would have been from natural variability alone.92 

○​ In Iran, the combination of declining precipitation and rising temperatures, 
coupled with decades of unsustainable water management, led to a systemic 
water crisis. This "civilizational drought" manifested in the dramatic shrinking of 
major water bodies like Lake Urmia, which lost over 90% of its surface area, 
severe groundwater depletion leading to land subsidence, and widespread 
protests over water scarcity.100 Earlier in the century, the great famine of 
1917-1919 was the result of a devastating combination of drought and the 
disruptions of World War I. 

●​ Floods: Despite the overarching trend towards aridity, the 20th century also saw major 
flood events, driven by intense, episodic rainfall. 

○​ In Mesopotamia, the Tigris-Euphrates basin continued its long history of 
destructive floods. Major inundations occurred in 1907, 1941, 1946, and most 
notably in 1954, when a massive flood threatened to engulf Baghdad. This event 
spurred the completion of major 20th-century flood control projects, including 
the diversion of floodwaters into the Tharthar and Habbaniyah depressions, which 
subsequently protected the lower basin from such large-scale events.104 



○​ In Egypt, the millennia-old cycle of the annual Nile flood, which had defined its 
civilization, was brought to an abrupt end. The completion of the Aswan High 
Dam in 1970 gave the state control over the river's flow, ending the threat of both 
catastrophic floods and drought-induced famines and providing a new source of 
hydroelectric power.39 While this was a monumental engineering achievement, it 
fundamentally altered the river's ecology. In other parts of the country, 
particularly the Eastern Desert, rare but intense rainstorms continued to cause 
dangerous flash floods.90 

 

Section 4.2: The Human Fingerprint: Reshaping Land, Water, and Air 

 
The 20th century was unique not only for the emergence of a global anthropogenic climate 
signal but also for the unprecedented scale of direct human intervention in the Middle East's 
environment. These interventions in hydrological, terrestrial, and atmospheric systems created 
new, localized climate patterns and systemic vulnerabilities that often compounded the 
effects of global warming. 
 
The Age of Oil 

 
The discovery of oil in Iran in 1908, followed by finds across the Arabian Peninsula and Iraq, 
fundamentally reshaped the region's environment, economy, and its contribution to the global 
climate system.109 The extraction, refining, and transportation of petroleum led to significant 
localized environmental degradation. Oil spills in the Persian Gulf, air pollution from flaring and 
industrial facilities, and the contamination of soil and water became chronic problems, 
particularly in major production zones in Iraq and the Gulf states.111 On a global scale, the 
combustion of fossil fuels extracted from the Middle East became a primary driver of the 
increase in atmospheric greenhouse gas concentrations, directly contributing to 20th-century 
global warming.111 Furthermore, the immense wealth generated by oil exports financed the 
very infrastructure projects—massive dams, sprawling cities, and large-scale agricultural 
schemes—that further altered the regional landscape and its climate.109 

 

Taming the Great Rivers 

 
The 20th century was the great age of hydro-engineering in the Middle East, as nations 
sought to control their major rivers for irrigation, power generation, and flood prevention. 
These projects represented a profound re-engineering of the region's natural water cycles. 

●​ The Southeastern Anatolia Project (GAP): Initiated by Turkey in the 1970s, this 
colossal development scheme involves 22 dams and 19 hydropower plants on the upper 
reaches of the Tigris and Euphrates rivers.116 While intended to spur economic 



development in southeastern Turkey, the GAP has drastically altered the hydrology of 
the entire Mesopotamian basin. By controlling the headwaters, Turkey has significantly 
reduced the volume of water flowing downstream to Syria and Iraq, creating a 
man-made hydrological drought that exacerbates the impacts of meteorological 
droughts and has become a major source of transboundary political conflict.118 

●​ The Aswan High Dam: Completed in Egypt in 1970, this dam ended the 5,000-year-old 
rhythm of the Nile's annual flood.39 It provided Egypt with water security, reliable 
irrigation, and clean energy. However, the environmental costs were substantial. The 
nutrient-rich silt that had fertilized the Nile Valley for millennia is now trapped behind 
the dam in Lake Nasser, forcing a reliance on chemical fertilizers. The lack of sediment 
flow has also led to coastal erosion in the Nile Delta and the collapse of sardine 
fisheries in the Eastern Mediterranean that depended on the Nile's nutrient plume. 

●​ The Draining of the Mesopotamian Marshes: In Iraq, the regime of Saddam Hussein 
weaponized water management in the 1980s and 1990s by systematically draining the 
vast Mesopotamian Marshes. This was an act of ecological warfare aimed at punishing 
the rebellious Marsh Arab population, and it destroyed a unique, ancient wetland 
ecosystem, with devastating consequences for biodiversity and the local culture.113 

 

The Concrete Oasis: Rapid Urbanization, Land Use Change, and the Urban Heat 
Island Effect 

 
The 20th century witnessed explosive population growth and a massive demographic shift 
from rural to urban areas across the Middle East.121 This rapid and often poorly planned 
urbanization dramatically altered the physical landscape. Natural vegetation and permeable 
soil were replaced with heat-absorbing surfaces like asphalt, concrete, and dark roofing 
materials. This transformation created the 
Urban Heat Island (UHI) effect, a distinct, localized climate phenomenon where cities 
become significantly warmer than their rural surroundings, particularly at night.124 This means 
that a resident of a growing metropolis like Cairo or Manama experiences a compounded 
warming effect from both the global rise in temperatures and the localized heat generated by 
the urban fabric itself.125 In some desert cities, however, this effect can be moderated or even 
reversed by an "oasis effect," where extensive irrigation for parks and green spaces leads to 
localized cooling compared to the surrounding barren desert. 
Simultaneously, land use in rural areas underwent major changes. In countries like Syria and 
Iran, government policies encouraged the expansion of modern, water-intensive agriculture 
and the over-extraction of groundwater via deep wells, often with subsidized energy.92 These 
unsustainable practices depleted ancient aquifers, creating a "hydrological drought" that left 
agricultural systems with no resilience. When meteorological drought inevitably struck, as it 
did in Syria in the 2000s, the system collapsed entirely, demonstrating how decades of poor 
land and water management created a profound vulnerability that was then triggered by a 
climatic event.92 



 

Conclusion: A Long-Term Perspective on a Climate in 
Flux 
 
The climate history of the Middle East is a narrative of profound and recurring instability. From 
the orbitally-paced pulsations of the Pleistocene "Green Arabia," which served as a gateway 
for human expansion, to the abrupt, civilization-shattering droughts of the Holocene and the 
socio-ecological crises of the Little Ice Age, the region's societies have always developed in 
the shadow of a volatile climate. Adaptation to this environment—through irrigation, 
pastoralism, and trade—has been the defining feature of its history. 
The instrumental record of the 20th century, however, reveals a fundamental shift. While 
natural variability, driven by phenomena like the North Atlantic Oscillation, continues to play a 
role, it is now superimposed upon an unmistakable and accelerating anthropogenic trend. The 
persistent, unidirectional warming observed across the region from 1901 to 2010, and the 
increasing frequency of extreme droughts like the one that preceded the Syrian conflict, are 
departures from the patterns of the past.78 Climate models and observational data strongly 
suggest that these changes are highly unlikely to be the result of natural variability alone. 
The 20th century was also unique for the unprecedented scale of direct human intervention in 
the regional environment. The extraction and combustion of oil, the re-engineering of the 
region's great river systems through massive dams, and the explosive growth of cities have 
created a new layer of environmental and climatic pressures. These actions have not only 
contributed to global climate change but have also generated localized warming through the 
urban heat island effect and created systemic vulnerabilities through the mismanagement of 
water and land. The result is a deeply interconnected system where climatic stress, resource 
scarcity, and political instability now amplify one another. The history of the Middle East's 
climate until 2010 is therefore a story of a long-term dance between humanity and a naturally 
fluctuating environment, which has now been irrevocably altered by a new, powerful, and 
unpredictable human fingerprint. 
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