
 

A Dry and Anxious Cold: The Little Ice 
Age in the Middle East and Syria (c. 
1300–1850) 
 
 

Introduction: The Little Ice Age as a Global and 
Regional Phenomenon 
 
The climatic interval known as the Little Ice Age (LIA), broadly spanning from approximately 
1300 to 1850 CE, represents one of the most significant environmental shifts of the last two 
millennia.1 Conventionally characterized by a period of cooler-than-average global 
temperatures, its most pronounced effects were initially documented in Europe and the North 
Atlantic. There, the LIA manifested as a period of advancing mountain glaciers in the Alps, 
Scandinavia, and elsewhere; bitterly cold winters that repeatedly froze major rivers like the 
Thames; and cool, wet summers that led to crop failures, famine, and profound social 
disruption.3 The coldest phase of this period is widely recognized as the 17th century, a time 
that corresponds with the Maunder Minimum (c. 1645–1715), a documented interval of 
exceptionally low solar sunspot activity that may have contributed to reduced solar radiation 
reaching Earth.1 Beyond solar cycles, other potential causal mechanisms for the LIA's climatic 
perturbations include an increase in explosive volcanism, such as the massive eruptions of 
Laki in Iceland (1783) and Tambora in Indonesia (1815), which injected vast quantities of 
sun-blocking aerosols into the stratosphere, and fundamental shifts in large-scale 
atmospheric circulation patterns.2 

However, a more nuanced understanding of the LIA has emerged, challenging the notion of a 
simple, globally synchronized cold snap. While some evidence, such as ice cores from West 
Antarctica, points to a concurrent cooling trend in the Southern Hemisphere 5, a larger body 
of research based on comprehensive proxy records from around the world indicates that the 
LIA was not a monolithic global event.6 Instead, it appears to have been a complex mosaic of 
regional climatic changes, with its timing and character varying considerably across the 
globe. Paleoclimatic reconstructions demonstrate that the coldest intervals did not occur 
simultaneously everywhere; minimum temperatures were reached in the eastern Pacific 
during the 15th century, in northwestern Europe and southeastern North America during the 
17th century, and in many other regions during the mid-19th century.6 This spatial and 
temporal heterogeneity suggests that while external forcings like volcanoes and solar minima 
played a role, the LIA is best understood as an expression of the climate system's inherent 



natural variability, amplified and transmitted through regional atmospheric and oceanic 
mechanisms.6 

For the Middle East, the most critical of these mechanisms is the North Atlantic Oscillation 
(NAO). The NAO is a large-scale atmospheric pressure seesaw between a persistent 
high-pressure system over the Azores and a low-pressure system over Iceland.3 The phase of 
the NAO has a profound influence on winter weather across Europe and the surrounding 
regions. During its "positive" phase, strong pressure cells steer the Atlantic storm track 
northward, bringing mild, wet winters to Northern Europe. The LIA, however, is strongly 
associated with a persistent "negative" NAO phase, characterized by weaker pressure cells.4 
This negative phase allows cold, dry Arctic air to spill over Northern and Central Europe, 
producing the severe winters for which the period is famous.7 Critically, this same 
atmospheric configuration diverts the main storm track southward, away from Northern 
Europe and toward the Mediterranean basin.2 While this can bring increased rainfall to parts 
of Southern Europe, its effect on the Eastern Mediterranean—including Anatolia, Syria, and 
the Levant—is one of profound drying.3 

This dynamic fundamentally reframes the LIA's impact on the Middle East. The term "Little Ice 
Age" itself, with its connotations of cold and ice, is something of a misnomer for the region. 
While cooling did occur, the more significant and consequential climatic shift was a move 
toward greater aridity. The very atmospheric pattern that brought cold and wet conditions to 
Europe brought cold and dry conditions to the Near East. Therefore, an investigation into the 
LIA in this region must move beyond a simple analysis of temperature to focus on the 
hydroclimate—the interconnected system of precipitation, water availability, and drought. For 
the agrarian empires and societies of the Middle East, which were built upon a delicate 
balance of rain-fed agriculture and riverine irrigation in a semi-arid landscape, this shift 
toward aridification was the LIA's defining and most formidable challenge. 
 

Reconstructing a Lost Climate: Sources and Methods 
for the Middle Eastern LIA 
 
Reconstructing the climate of centuries past, particularly in a region as diverse as the Middle 
East, requires a multidisciplinary approach that synthesizes evidence from both natural and 
human archives. Neither source type is sufficient on its own; it is in their careful integration 
that a coherent picture of the Little Ice Age emerges. Natural archives provide objective, 
quantifiable data on environmental variables, while human archives offer precisely dated 
accounts of weather events and their direct societal consequences. The synergy between 
these two forms of evidence is the bedrock of historical climatology. 
 
Natural Archives (Proxy Data) 

 



Paleoclimatologists use "proxy" records—indirect indicators of past climate preserved in the 
natural environment—to build long-term climate histories. For the Middle Eastern LIA, three 
types of proxies have proven indispensable. 
Dendrochronology (Tree Rings): The science of tree-ring dating provides high-resolution, 
often annually precise, climate information.9 The width and density of a tree's annual growth 
rings are sensitive to environmental conditions, particularly moisture availability in arid and 
semi-arid regions. Pioneering dendroclimatic studies in the Eastern Mediterranean have 
successfully reconstructed centuries-long patterns of precipitation.10 A landmark achievement 
of this research was the creation of a 600-year spring drought reconstruction for Turkey, 
which identified numerous multi-year wet and dry periods. Most significantly for the study of 
the LIA's societal impact, this tree-ring network revealed that the Ottoman Empire 
experienced its longest and most severe drought of the past six centuries between the years 
1591 and 1595.11 This precisely dated climatic catastrophe provides the crucial environmental 
context for the historical crises that engulfed the empire at that exact moment. 
Palynology (Pollen Analysis): The study of fossilized pollen grains preserved in layers of 
sediment offers a powerful tool for reconstructing past vegetation, which in turn reflects 
climatic conditions.13 Sediment cores drilled from lake beds or alluvial floodplains, such as 
those near Jableh on the Syrian coast and in the Wadi Jarrah of inland Syria, contain a 
chronological record of pollen deposited over millennia.13 By identifying the types and 
quantities of pollen in each layer—for instance, distinguishing between pollen from oak 
forests, which require more moisture, and from 
Artemisia steppe plants, which are drought-tolerant—scientists can map major shifts in the 
biome.13 These Syrian pollen records have been instrumental in demonstrating that the LIA in 
the Levant was characterized by a significant contraction of forests and an expansion of drier 
steppe and desert landscapes, pointing to a prolonged period of aridification.13 

Sedimentology and Geochemistry (Lake/Sea Cores): The physical and chemical properties 
of sediments themselves provide a wealth of climatic information.16 Cores extracted from the 
Dead Sea, Lake Van and Lake Aygır in Anatolia, and other bodies of water contain layered 
archives of past conditions.18 The chemical composition of these layers, including the 
presence of certain elements indicative of terrestrial runoff (e.g., titanium, potassium), can 
signal periods of increased erosion and storminess.20 Furthermore, the analysis of stable 
oxygen isotopes ( 
δ18O) in the shells of microscopic organisms (foraminifera) or in cave formations 
(speleothems) serves as a robust proxy for temperature and rainfall. Higher δ18O values in the 
Eastern Mediterranean generally indicate drier conditions, and records from Israel's Soreq 
Cave have corroborated the pollen evidence of a dry LIA.13 

 

Human Archives (Historical Records) 

 
While proxy data reveal broad climatic trends, historical documents provide the human 



perspective, capturing the lived experience of weather extremes and their societal 
repercussions. 
Mamluk Chronicles (c. 1250–1517): For the early centuries of the LIA, the Mamluk Sultanate, 
which ruled Egypt and the Levant, left behind a trove of written sources, primarily in Arabic.22 
These chronicles and annals, authored by contemporary scholars, high-ranking officials, and 
eyewitnesses, are rich with descriptions of extreme weather phenomena. They document 
periods of intense cold, unusual snowfall in cities like Cairo and Damascus, debilitating 
droughts, destructive floods, and sandstorms.22 Though they tend to focus on urban centers 
and extreme events, their value is immense. They allow for the precise dating of climatic 
anomalies, such as an extraordinary series of extreme weather events in the 1310s that 
corresponds to a period of crisis in Europe known as the "Dantean Anomaly".22 One of the 
most valuable datasets from these sources is the systematic recording of the annual Nile 
flood. Given its absolute importance for Egypt's agricultural survival, the flood level was 
closely monitored by the sultan's court, providing a unique, long-term hydrological record.22 

Ottoman Chronicles (c. 1517 onwards): After the Ottoman conquest of the Mamluk 
Sultanate, the documentary record expands to include a vast array of imperial and local 
sources. Chronicles, administrative registers, diaries, and European travelogues provide a 
continuous stream of weather-related information for Anatolia, the Balkans, and the Arab 
provinces.24 These texts are crucial for linking climate events to their societal impacts. They 
describe the famines, epidemics, price fluctuations, and social unrest that followed in the 
wake of droughts or harsh winters.11 The work of historian Sam White, for example, masterfully 
combines Ottoman archival descriptions of suffering and rebellion in the 1590s with the 
dendrochronological evidence of the "Great Drought," demonstrating the powerful 
explanatory potential of integrating these two source types.12 

The relationship between these natural and human archives is thus symbiotic. The tree rings 
and pollen cores provide the objective environmental baseline, confirming that the 
chroniclers' accounts of famine were rooted in real, severe climatic stress. In return, the 
chronicles give a precise date, a human face, and a narrative of social consequence to the 
broad climatic trends revealed by the proxy data. It is this combined methodology that allows 
for a robust and compelling reconstruction of the Little Ice Age and its profound impact on 
the Middle East. 
 
Period (CE) Global/Forcing Event Middle East Climate 

Signal (Proxy & 
Historical Data) 

Major Societal 
Event/Impact 

c. 1310s Dantean Anomaly / 
Wolf Solar Minimum 

Extraordinary series of 
extreme weather 
events (cold, drought, 
floods) recorded in 
Mamluk chronicles.22 

Widespread famines 
and plagues reported 
across the Mamluk 
Sultanate.22 

c. 1450–1540 Spörer Solar Minimum Onset of a cooler, drier 
period seen in some 

Period of Ottoman 
territorial expansion 



regional proxies, such 
as Engir Lake in 
Turkey.15 

and consolidation. 

c. 1591–1595 Preceded by major 
volcanic eruptions 
(e.g., Huaynaputina, 
1600) 

Longest and most 
severe multi-year 
drought in the past 
600 years identified in 
Anatolian tree rings.12 
Pollen records show a 
definitive shift to a 
dry/cool climate in 
Syria.13 

Catastrophic famine 
across Ottoman 
Anatolia; acts as a 
direct catalyst for the 
Celali Rebellion.25 

c. 1645–1715 Maunder Solar 
Minimum 

Considered the coldest 
phase of the LIA. 
Reports of the 
Bosphorus freezing 
over.14 Multi-proxy data 
from Lake Sünnet (NW 
Anatolia) shows a 
distinct cold and dry 
period.19 

Ongoing rural disorder, 
depopulation, and 
ecological 
transformation in the 
wake of the Celali 
Rebellion.11 

1783–1784 Laki Volcanic Eruption 
(Iceland) 

Volcanic aerosols 
caused a "dry fog" and 
weakened the African 
monsoon, leading to a 
severe failure of the 
Nile flood.26 

Major food shortages 
and political instability 
in Ottoman Egypt, 
requiring grain imports 
from the Balkans.25 

 

The Syrian Experience: An Interval of Aridity and Cold 
 
The climatic signature of the Little Ice Age in Syria has been brought into sharp focus through 
detailed paleoclimatological research, primarily centered on the analysis of ancient pollen. 
Sediment cores extracted from alluvial deposits—one near the coastal city of Jableh and 
another from the inland Wadi Jarrah in the Khabur Plains—have provided an exceptional, 
continuous record of environmental history spanning the last millennium.13 These natural 
archives reveal a clear and decisive climatic shift that defines the LIA in the region. 
The pollen data indicates that a trend toward drier conditions began in Syria during the early 
15th century. This aridification intensified, culminating in a main dry and cool interval that 
persisted from approximately 1500 to 1850 CE, a timeframe that aligns squarely with the LIA.13 
The most critical finding from these studies is that the LIA in Syria was not merely a period of 



cooling; it was fundamentally characterized by being significantly drier than both the 
preceding Medieval Climate Anomaly (c. 950–1250 CE) and the contemporary climate.13 This 
conclusion is robustly supported by changes in the vegetation composition. The pollen 
diagrams show a marked decrease in arboreal pollen, particularly from Mediterranean forest 
and maquis species like oak, which require substantial moisture. Concurrently, there is a 
significant increase in pollen from xerophytic (drought-tolerant) plants, such as 
Artemisia (wormwood), a hallmark of steppe and semi-desert environments.13 This transition 
from a landscape with more widespread woodlands to one dominated by open steppe is the 
unmistakable fingerprint of a long-term reduction in effective moisture. 
The climatic pattern observed in Syria was not an isolated local phenomenon but part of a 
broader regional trend across the Eastern Mediterranean. The Syrian data is strongly 
corroborated by evidence from neighboring areas. For instance, analysis of speleothems 
(cave formations) from Soreq Cave in Israel reveals higher values of the stable isotope δ18O 
during this period, a reliable indicator of reduced rainfall.13 Similarly, geochemical analysis of 
marine sediment cores from the Ashdod coast shows a corresponding signal of increased 
aridity.13 This consistent picture of a drier LIA throughout the Levant contrasts sharply with 
evidence from the Western Mediterranean basin, where the same period was often wetter. 
This east-west hydroclimatic dipole provides strong support for the theory that a persistent 
negative phase of the North Atlantic Oscillation was a primary driver of LIA climate, 
simultaneously pushing storm tracks away from the Eastern Mediterranean while directing 
them toward other regions.13 

A particularly profound conclusion drawn from the Syrian pollen studies concerns the agent of 
this environmental change. Despite a long history of human settlement and land use in coastal 
Syria, including agriculture and arboriculture, the evidence suggests that the large-scale 
vegetation shifts observed during the last millennium were driven primarily by climate rather 
than by direct human activity like deforestation.15 This finding implies that the environmental 
changes during the LIA were not simply the result of local land management practices but 
were dictated by a powerful, external climatic forcing. 
This leads to a deeper understanding of the LIA's impact: it represented nothing less than an 
ecological regime shift in Syria. The transformation was not a minor fluctuation but a 
fundamental change in the region's biome, altering the very basis of its agricultural potential. 
For a society deeply reliant on rain-fed farming and pastoralism, this centuries-long shift 
toward a drier, more steppe-like environment would have constituted a profound and 
persistent crisis. It would have lowered the carrying capacity of the land, increased pressure 
on scarce water resources, reduced available grazing land for livestock, and likely forced a 
contraction of viable agriculture toward more humid coastal areas or higher elevations. This 
fundamental ecological transformation provides the deep environmental context for 
understanding the social and political history of Syria and the wider Levant during the early 
modern period. 
 

The Ottoman Heartland: Anatolia's "Time of Troubles" 



 
Anatolia, the vast peninsula constituting the heartland of the Ottoman Empire, experienced 
some of the most severe and socially consequential impacts of the Little Ice Age. Evidence 
from a combination of historical chronicles and paleoclimatic proxies paints a picture of a 
region beset by extreme cold, debilitating drought, and a level of climatic volatility that 
profoundly stressed its agrarian society. 
Historical records provide dramatic, if sporadic, accounts of extreme cold. A particularly 
telling indicator is the freezing of the Bosphorus strait and the Golden Horn, the major 
waterways of the imperial capital, Istanbul. While a rare occurrence in the modern era, 
chroniclers noted this event happening repeatedly during the LIA, particularly during its 
coldest phases in the 17th century, signaling winters of exceptional severity.14 This anecdotal 
evidence is strongly supported by multi-proxy scientific studies. A sediment core from Lake 
Sünnet in northwestern Anatolia, for example, identified a distinct interval from approximately 
1640 to 1710 CE as being considerably cooler and drier. This period corresponds precisely 
with the Maunder Minimum, the nadir of solar activity during the LIA, and is marked in the 
proxy record by an increase in pollen from cold-tolerant fir trees ( 
Abies) and herbaceous plants, indicative of a cooler, more open landscape.19 

While extreme cold was a significant feature, the most historically consequential climatic 
event to strike the Ottoman heartland was arguably the "Great Drought" of the late 16th 
century. An extensive network of tree-ring chronologies from across Anatolia has allowed for 
a precise, year-by-year reconstruction of past moisture conditions. This research has 
unequivocally identified the years 1591 through 1595 as the most severe and prolonged 
continuous drought to affect the region in at least the last six to seven centuries.10 This 
scientific discovery is of paramount importance because it provides a direct, quantifiable 
environmental catalyst for the widespread famine, social disintegration, and political crisis 
that Ottoman historical sources describe in harrowing detail for those very years.12 

The impact of the LIA was not uniform across the geographically diverse Anatolian peninsula, 
which encompasses coastal plains, a high central plateau, and extensive mountain ranges.30 
This created a mosaic of impacts. For example, a study of sediments from Lake Aygır in 
northeastern Anatolia indicates that the later phase of the LIA in that region was 
characterized by dry conditions and low rates of chemical weathering, suggesting reduced 
runoff.20 In contrast, other areas may have responded differently depending on local 
topography and proximity to moisture sources. This internal variability underscores the 
complexity of the LIA even within a single region. 
This complexity points to a critical aspect of the LIA's impact: it was not simply a static shift to 
a new, colder and drier baseline, but an increase in climatic volatility and the frequency of 
extremes. The Anatolian record reveals a climate system capable of delivering both multi-year, 
crop-destroying droughts and winters so cold they could freeze the sea. For an agrarian 
society, this unpredictability is in many ways more challenging to adapt to than a consistent 
change. Agricultural strategies optimized to conserve water during a drought would be of little 
use during a sudden, brutally cold winter that could kill overwintering crops or livestock. This 
"one-two punch" of different, successive climate extremes would have systematically 



destabilized the Ottoman food production system. It would have made long-term planning for 
harvests and taxation impossible, shattered supply chains, and fostered a pervasive sense of 
anxiety and desperation among the rural population. The true crisis of the LIA in Anatolia, 
therefore, was not just the drought or the cold, but the chaotic and dangerously 
unpredictable nature of the climate itself. 
 

Lifelines in Flux: The Hydrology of the Nile, Tigris, and 
Euphrates 
 
The great river systems of the Middle East—the Nile, and the Tigris and Euphrates—have been 
the lifeblood of civilization in the region for millennia. Their flow, however, is not governed by 
local weather alone but is intimately linked to large-scale climatic patterns originating 
thousands of kilometers away. During the Little Ice Age, these "teleconnections" made the 
core agricultural lands of Egypt and Mesopotamia vulnerable to climatic shifts occurring in the 
North Atlantic, the high latitudes, and the zones of African and Indian monsoon activity. 
 
The Nile: A Complex Response to Global Forcing 

 
The annual flooding of the Nile, which deposits the fertile silt essential for Egyptian 
agriculture, is a product of two distinct river systems: the White Nile, which provides a 
relatively stable flow from the great lakes of Equatorial Africa, and the Blue Nile, which 
contributes the vast majority of the floodwater during the summer, fed by monsoon rains over 
the Ethiopian Highlands.28 The LIA's impact on this dual-source system was therefore complex 
and highly variable. 
A remarkable series of historical records from Cairo, documenting Nile flood levels from 640 
to 1900 CE, reveals a history of significant fluctuations during the LIA period.34 The record 
shows that the LIA was not a period of uniformly low or high floods, but rather one 
punctuated by extremes. For example, the transition into the LIA, from roughly 1350 to 1470, 
was a time of unusually high and often destructive floods.28 In contrast, much of the period 
from the 17th to the 19th century was characterized by generally lower flows and frequent 
droughts in the sub-Saharan Sahel, though this was sometimes offset by high rainfall in 
Ethiopia, creating a complex and often unpredictable signal in the lower Nile valley.34 

Volcanic forcing has been identified as a key driver of Nile variability. Major high-latitude 
volcanic eruptions, such as the 1783 eruption of Laki in Iceland, have been shown to inject 
sulfate aerosols into the stratosphere that can weaken the African monsoon system. This 
reduces rainfall over the Ethiopian Highlands, leading to a dramatic reduction in the Blue Nile's 
flow and causing a "Nile failure"—a catastrophically low flood in Egypt.26 This exact scenario 
played out in 1783-1784, causing severe food shortages and political instability in Ottoman 
Egypt.26 



 

The Tigris-Euphrates: A Direct Link to the NAO 

 
The Tigris and Euphrates rivers rise in the mountainous terrain of eastern Anatolia, and their 
streamflow is primarily determined by the accumulation of winter snowpack and precipitation 
in these headwaters.35 This makes their hydrology directly sensitive to the same climatic 
patterns that affect Anatolia and the Levant. 
Scientific research has established a robust statistical correlation between the North Atlantic 
Oscillation and the combined streamflow of the Tigris and Euphrates.8 As previously 
discussed, a persistent negative NAO phase tends to steer storm tracks south, leading to drier 
conditions in the Eastern Mediterranean. Conversely, a positive NAO phase, which is 
associated with a more northerly storm track, results in reduced winter precipitation over the 
Anatolian highlands.8 This directly translates to a smaller snowpack and, consequently, 
diminished river flow downstream in Syria and Iraq. During a positive NAO phase, precipitation 
in the headwater region can be reduced by as much as 27%, leading to streamflow variability 
of around ±40% during extreme years.8 Therefore, the atmospheric state that contributed to 
LIA cooling and drought across much of the Near East would have had the simultaneous 
effect of reducing the water volume of the Tigris and Euphrates, stressing the agricultural 
heartland of Mesopotamia. 
The hydrological behavior of these great rivers reveals a hidden vulnerability of Middle Eastern 
societies during the LIA. The region's climatic fate was not entirely its own. The prosperity of 
Egypt could be held hostage by a volcanic eruption in Iceland, while the water security of 
Mesopotamia could be dictated by shifts in atmospheric pressure over the distant North 
Atlantic. This demonstrates a profound, climate-driven global interconnectedness that shaped 
regional history long before the advent of modern globalization, linking the fate of farmers on 
the Nile and Euphrates to environmental events occurring on a planetary scale. 
 

The Climate of Rebellion: Societal Fracture and 
Adaptation in the Ottoman Empire 
 
The climatic shocks of the Little Ice Age did not occur in a vacuum. They struck an Ottoman 
Empire that, by the close of the 16th century, was already grappling with a complex set of 
internal pressures. The convergence of this pre-existing societal vulnerability with an acute 
environmental crisis created a "perfect storm" that triggered one of the most destructive 
episodes in the empire's history: the Celali Rebellion. The LIA acted not as a sole cause, but as 
a powerful "threat multiplier," amplifying existing strains to the breaking point and ultimately 
forcing a fundamental transformation of the Ottoman state and society. 
 



The Pre-Crisis Context (late 16th Century) 

 
By the 1590s, the Ottoman Empire was facing significant structural challenges that made it 
susceptible to shocks. The era of rapid, lucrative conquest had slowed, while the costs of 
maintaining a vast, modern gunpowder army continued to mount.37 The economy was reeling 
from a period of high inflation, partly fueled by the influx of silver from the Americas into the 
European market—the so-called "Price Revolution"—which destabilized Ottoman finances and 
led the state to repeatedly debase its own currency.39 

Simultaneously, the agrarian backbone of the empire was under stress. Several decades of 
significant population growth had increased pressure on agricultural land.27 The classical 
timar system, which granted land revenues to cavalrymen in exchange for military service, was 
decaying. This process created a growing class of landless, jobless peasants (levends) and 
unemployed religious students (suhtes), who contributed to a rising tide of rural banditry and 
instability.39 Compounding these issues, the empire was embroiled in the Long Turkish War 
(1593–1606) against the Habsburgs in Central Europe, a grueling and expensive conflict that 
placed enormous demands on the treasury for funds and on the countryside for provisions.27 

 

The LIA as a Trigger 

 
Into this already fragile system, the LIA injected a catastrophic environmental shock. As 
established by dendrochronological evidence, the years 1591-1595 brought the most severe 
multi-year drought Anatolia had witnessed in over six centuries.12 This, combined with spells 
of extreme cold, led to widespread and repeated harvest failures, creating a horrific famine 
across the Anatolian heartland.12 The Ottoman state, desperate to feed its armies fighting in 
Hungary and to provision the massive capital of Istanbul, responded not with relief but with 
intensified extraction. Imperial officials were dispatched to the countryside to enforce 
unbearable wartime requisitions, seizing grain, livestock, and supplies from a peasantry that 
was already starving.25 

This combination of climate-induced desperation and oppressive state policy was the spark 
that ignited the Celali Rebellion (c. 1595–1610). This was not a cohesive revolution with a 
unified goal of overthrowing the sultan, but rather a chaotic and widespread implosion of 
social order across Anatolia.11 The rebel bands were a motley coalition of the dispossessed: 
starving peasants, dissident soldiers (including unpaid musketeers), dispossessed 
timar holders, and nomadic groups, all driven by desperation to seize what they could to 
survive.41 

 

Long-Term Consequences 

 



The rebellion and the ongoing climatic instability of the LIA inflicted deep and lasting wounds 
on the empire. The violence and insecurity prompted a "Great Flight" (Büyük Kaçgun) from the 
countryside, as hundreds of thousands fled their villages for the relative safety of walled cities 
or more stable provinces.12 This led to massive rural depopulation and the abandonment of 
vast tracts of agricultural land, which in turn created a vicious cycle of further food shortages 
and insecurity.25 As settled agriculturalists retreated, nomadic pastoral groups expanded into 
the deserted farmlands, fundamentally altering the ecological and economic landscape of 
Anatolia for generations.12 

The crisis of the late 16th and early 17th centuries marked a definitive turning point. It 
accelerated the collapse of the classical Ottoman agrarian and administrative system. In the 
aftermath, the central state's authority in the provinces weakened, and power shifted toward a 
new class of local notables (ayans) and the owners of large private estates (çiftliks), who 
came to dominate the reconstituted rural economy.37 Thus, the Little Ice Age did more than 
cause a rebellion; it acted as a powerful agent of change that helped dismantle the classical 
Ottoman order and catalyzed its transformation into a different, more decentralized early 
modern state. The climate crisis revealed the brittleness of the imperial structure and, in doing 
so, forced a painful and chaotic reconstruction that would define the empire's subsequent 
history. 
 

A World of Contrasts: The Middle Eastern LIA vs. 
Europe 
 
A comparative analysis of the Little Ice Age in the Middle East and Europe reveals a world of 
stark contrasts, not only in climatic expression but, more importantly, in societal impact and 
adaptation. The LIA was a global phenomenon in its reach, but its consequences were 
profoundly shaped by regional environmental conditions and the specific socio-political 
structures it encountered. This comparison underscores that climate change is never a simple 
deterministic force; its historical impact is mediated by human organization, technology, and 
economic systems. 
 
A Direct Climatic Comparison 

 
The fundamental climatic difference lay in hydrology. In Northern Europe, the LIA was 
predominantly a cold and wet period. Advancing Alpine glaciers, the freezing of rivers like the 
Thames and the Baltic Sea, and cool, wet summers that ruined grain harvests were its defining 
features.3 This was the classic image of the LIA. In the Middle East, particularly in the core 
Ottoman lands of Anatolia and the Levant, the period was defined by a combination of cooling 
and severe, prolonged drought.12 While extreme winters did occur, the more persistent and 
systemic threat was aridification—the expansion of steppe at the expense of forest and the 



failure of rain-fed agriculture.15 The Arabian Peninsula appears to be a notable exception, with 
some evidence suggesting it may have become wetter during the LIA, highlighting the 
extreme regional heterogeneity of the period.45 This hydroclimatic dipole, with a wetter 
Northern Europe and a drier Eastern Mediterranean, is a clear manifestation of the NAO 
"seesaw" effect that dominated the era's atmospheric circulation.7 

 

Contrasting Societal Impacts and Responses 

 
These divergent climatic realities triggered vastly different societal outcomes. In Europe, the 
LIA brought immense hardship, including widespread crop failure, famine, disease, and social 
unrest.3 However, in certain key regions, particularly the maritime nations of England and the 
Netherlands, the crisis also spurred adaptation and innovation. These societies responded by 
diversifying agriculture, developing new technologies in areas like shipbuilding, and, most 
critically, leveraging their access to burgeoning global trade networks. When local harvests 
failed, grain could be imported via sea from regions with a surplus, such as the Baltic.3 This 
ability to use markets and trade to buffer against regional climate shocks was a key feature of 
an emerging capitalist economy and provided a crucial, if painful, pathway to resilience. 
The experience in the Ottoman Middle East was starkly different. The empire's vast, 
centralized, and fundamentally agrarian economy proved brittle when faced with the kind of 
multi-year droughts delivered by the LIA. Its primary response to the crisis of the 1590s was 
not market-based adaptation but intensified military and tax extraction from a collapsing 
agricultural base.25 This policy backfired catastrophically, amplifying the environmental shock 
into a full-blown societal collapse in the form of the Celali Rebellion. The consequences were 
not temporary hardship but systemic disintegration: widespread depopulation of the 
countryside, the unraveling of centuries of settlement patterns, and a long-term shift in the 
rural economy away from intensive agriculture and toward more extensive pastoralism.30 

This contrast reveals a crucial lesson in the relationship between climate and society. The 
different trajectories of Northwestern Europe and the Ottoman Empire during the LIA were not 
determined by the climate alone, but by the capacity of their respective socio-economic 
systems to adapt to it. The flexible, market-oriented, and globally connected economies of the 
Dutch and English proved more resilient to climatic shocks than the rigid, extraction-based, 
and land-focused imperial system of the Ottomans. The Little Ice Age, therefore, serves as a 
historical case study, demonstrating how the same global climate phenomenon can produce 
profoundly different outcomes depending on the inherent resilience and adaptive capacity of 
the societies it affects. 
 
Region Primary 

Temperature 
Anomaly 

Primary 
Precipitation 
Anomaly 

Key 
Proxy/Historical 
Evidence 

Dominant Societal 
Response/Impact 

Northern Europe Significantly 
Cooler (-1 to -2°C 

Wetter, more 
storms 3 

Glacier advance, 
frozen Thames, 

Famine, social 
unrest, but also 



vs. modern) 3 Baltic Sea ice 3 adaptation via 
trade, agricultural 
diversification, 
and technological 
innovation.3 

Southern Europe Cooler Highly variable; 
droughts in some 
areas, heavy 
rainfall in others 4 

Historical records 
of droughts and 
floods.4 

Crop failures, local 
famines, 
particularly in 
isolated regions.3 

Syria/Levant Cooler Significantly Drier 
(aridification) 13 

Pollen records 
show expansion of 
steppe/desert 
biomes; 
speleothems 
indicate dryness.13 

Fundamental 
ecological regime 
shift, increased 
pressure on water 
and agricultural 
resources.15 

Anatolia Significantly 
Cooler (esp. 
extreme winters) 

Significantly Drier 
(severe multi-year 
droughts) 12 

Tree rings show 
catastrophic 
1590s drought; 
historical 
accounts of frozen 
Bosphorus.12 

Catastrophic 
famine, 
state-exacerbated 
crisis leading to 
the Celali 
Rebellion, mass 
depopulation, and 
rural collapse.25 

Egypt Variable Highly Variable 
(extreme low & 
high floods) 28 

Long-term 
historical Nile 
flood records from 
Cairo show high 
volatility.28 

Periods of severe 
famine, disease, 
and political 
instability directly 
linked to Nile flood 
failures.26 

 

Conclusion: The Enduring Legacy of a Climatic Crisis 
 
The Little Ice Age was far more than a meteorological curiosity in the history of the Middle 
East. As revealed by the powerful synthesis of paleoclimatic proxy data and rich historical 
archives, it was a defining environmental epoch that fundamentally reshaped the region's 
landscapes and societies. The prevailing narrative, moving beyond a simplistic notion of global 
cooling, is one of profound climatic reorganization. For the Eastern Mediterranean, the LIA 
was an era defined less by ice and more by aridification and volatility. The same large-scale 
atmospheric patterns that brought cold and storminess to Northern Europe subjected 
Anatolia and the Levant to a drier, more precarious climate, punctuated by extremes of both 



drought and cold that systematically undermined the foundations of their agrarian economies. 
The hydrological lifelines of the region—the Nile, Tigris, and Euphrates rivers—were shown to 
be exquisitely sensitive to these climatic shifts, responding to distant teleconnections from 
North Atlantic pressure systems and high-latitude volcanic eruptions. This exposed a deep 
environmental vulnerability, where the water security of Egypt and Mesopotamia could be 
compromised by events occurring on a planetary scale, linking the fate of the region to the 
globe's complex climate machinery. 
Nowhere was the impact of this climatic crisis more evident than in the Ottoman Empire. The 
LIA acted as a decisive catalyst, a threat multiplier that fell upon an imperial system already 
strained by economic, military, and social pressures. The great drought of the 1590s, by 
triggering catastrophic famine, pushed the empire's rural society into a state of collapse, 
sparking the devastating Celali Rebellion. This event was not merely a temporary disruption 
but a historical turning point. The ensuing decades of chaos, depopulation, and rural 
insecurity unraveled centuries of demographic growth and settlement, forcing a fundamental 
and lasting transformation of the Ottoman state and its relationship with the Anatolian 
heartland. 
In its stark contrast with the adaptive, if painful, experience of maritime Europe, the story of 
the LIA in the Middle East offers an enduring lesson on the interplay between climate and 
civilization. It demonstrates with historical clarity that the impact of environmental change is 
not absolute but is mediated through the prism of social, economic, and political structures. 
The crisis of the LIA exposed the vulnerabilities of the Ottoman imperial system and, in doing 
so, became an active agent in its transformation. For these reasons, the Little Ice Age holds 
an essential and powerful place in the environmental and political history of the modern 
Middle East, its legacy etched into the region's landscapes and the long-term trajectory of its 
societies. 
 

Works Cited 
 

1.​ 1 EBSCO. (n.d.).​
Little Ice Age (LIA). EBSCO Research Starters. 

2.​ 3 White, S. (n.d.).​
The Little Ice Age. Environmental History Resources. 

3.​ 4 Encyclopaedia Britannica. (n.d.).​
Little Ice Age. 

4.​ 5 Scripps Institution of Oceanography. (2011).​
The Little Ice Age Was Global, Scripps Researchers Say. 

5.​ 49 Lindsey, R. (2020).​
Hasn't Earth warmed and cooled naturally throughout history? Climate.gov. 

6.​ 6 Barbuzano, J. (2019). The Little Ice Age Wasn't Global, but Current Climate Change Is.​
Eos, 100. 

7.​ 24 White, S. (2012). The Little Ice Age in the Near East. In​



The Climate of Rebellion in the Early Modern Ottoman Empire. Cambridge University 
Press. 

8.​ 2 Smith College. (n.d.).​
The Effects of the Little Ice Age. Climate-Literacy. 

9.​ 29 Preiser-Kapeller, J., & Mitsiou, E. (2016). Medieval Warm Period and the beginning of 
the Little Ice Age in Eastern Mediterranean.​
ResearchGate. 

10.​13 Kaniewski, D., et al. (2014). The Little Ice Age and the Eastern Mediterranean.​
Méditerranée. 

11.​14 Kaniewski, D., et al. (2015). Pollen-inferred palaeoclimatic patterns in Syria during the 
Little Ice Age.​
ResearchGate. 

12.​50 Garcia, A. (2022). How written records from people of the past reveal Little Ice Age 
weather.​
Science News. 

13.​15 Kaniewski, D., et al. (2013). The medieval climate anomaly and the Little Ice Age in 
coastal Syria inferred from pollen-derived palaeoclimatic patterns.​
ResearchGate. 

14.​51 Akkermans, P. M. M. G. (n.d.).​
Abrupt climate change and cultural transformation in Syria in late prehistory (c. 
6800-5800 BC). Leiden University. 

15.​9 Wiles, G. C., et al. (2019). A Dendrochronological and Radiocarbon-Dated Glacier 
History of the Past Millennium for the Northern Gulf of Alaska.​
Frontiers in Earth Science. 

16.​52 Hughes, P. D. (2014). Little Ice Age glaciers and climate in the Mediterranean 
mountains: a new synthesis.​
Méditerranée. 

17.​10 Touchan, R., et al. (2014). Dendroclimatology in the Eastern Mediterranean.​
ResearchGate. 

18.​16 Utah Geological Survey. (n.d.).​
Ice Ages – What are they and what causes them? 

19.​17 Polovodova Asteman, I., et al. (2013). The Little Ice Age in the Skagerrak (NE North 
Sea).​
Biogeosciences, 10. 

20.​18 History of Information. (2013).​
Analysis of Pollen Grains Proves that Drought Caused the Collapse of Civilization in the 
Southern Levant. 

21.​53 Lozano-García, S., et al. (2007). The Little Ice Age in the tropical lowlands of eastern 
Mesoamerica.​
PubMed. 

22.​25 White, S. (2011).​



The Climate of Rebellion in the Early Modern Ottoman Empire. ResearchGate. 
23.​11 White, S. (2011).​

The Climate of Rebellion in the Early Modern Ottoman Empire [Frontmatter]. Cambridge 
University Press. 

24.​12 White, S. (2009).​
Ecology, Climate, and Crisis in the Ottoman Near East. Columbia University Academic 
Commons. 

25.​54 Self, S. (n.d.).​
A Chronology of Notable Weather Events. Scribd. 

26.​22 Ott, U. (2020). The potential of written sources for a historical climatology of the 
Middle East during the Mamluk era.​
PAGES Magazine, 28(2). 

27.​55 Frenkel, Y. (n.d.).​
Natural Disasters in Mamluk Chronicles. Peristyle. 

28.​56 Encyclopedia Virginia. (n.d.).​
The Little Ice Age and Colonial Virginia. 

29.​57 Wikipedia. (n.d.).​
Medieval Warm Period. 

30.​45 Cosmos Magazine. (2023).​
Arabia was 5 times wetter as little as 400 years ago. 

31.​42 Libcom.org. (2010).​
Class struggles, climate change and the origins of modern agriculture. 

32.​30 İnal, O. (2015). Ottoman Environmental History: The State of the Art.​
Dergipark. 

33.​27 White, S. (2013). The Little Ice Age Crisis of the Ottoman Empire.​
University of Helsinki Research Portal. 

34.​58 White, S. (2011).​
The Climate of Rebellion in the Early Modern Ottoman Empire. ResearchGate. 

35.​25 White, S. (2011).​
The Climate of Rebellion in the Early Modern Ottoman Empire. ResearchGate. 

36.​59 White, S. (2012). Introduction. In​
The Climate of Rebellion in the Early Modern Ottoman Empire. Cambridge University 
Press. 

37.​43 Cambridge University Press. (n.d.).​
The Climate of Rebellion in the Early Modern Ottoman Empire. 

38.​31 Litt, T., et al. (2015). Vegetation and climate history in the West- and Central-Anatolian 
steppes during the last glacial and early Holocene.​
Climate of the Past. 

39.​60 Kuzucuoğlu, C. (2019). The Rise and Fall of the Hittite State: A Climatic Perspective.​
OpenEdition Books. 

40.​1 EBSCO. (n.d.).​



Little Ice Age (LIA). EBSCO Research Starters. 
41.​19 Oylum, S., et al. (2022). Lowstand lake conditions in NW Anatolia during the Little Ice 

Age.​
ResearchGate. 

42.​52 Hughes, P. D. (2014). Little Ice Age glaciers and climate in the Mediterranean 
mountains: a new synthesis.​
Méditerranée. 

43.​3 White, S. (n.d.).​
The Little Ice Age. Environmental History Resources. 

44.​61 Wikipedia. (n.d.).​
Late Antique Little Ice Age. 

45.​62 Jet Propulsion Laboratory. (1994).​
Radical Climate Changes May Be Cause of the Plague. 

46.​48 Sapiens. (2017).​
What the Little Ice Age Can Teach Us About Climate Change. 

47.​63 World Bank Group. (n.d.).​
Iraq - Historical Climate Data. Climate Change Knowledge Portal. 

48.​64 NASA Earth Observatory. (n.d.).​
Home. 

49.​6 Barbuzano, J. (2019). The Little Ice Age Wasn't Global, but Current Climate Change Is.​
Eos, 100. 

50.​23 Ott, U. (2020). The potential of written sources for a historical climatology of the 
Middle East during the Mamluk era.​
PAGES Magazine, 28(2). 

51.​65 Salles, B. T. (2024). The Iqta' System in Egypt or the Backbone of the Mamluk 
Sultanate.​
Dialnet. 

52.​66 Salles, B. T. (2024). The Iqta' System in Egypt or the Backbone of the Mamluk 
Sultanate.​
ResearchGate. 

53.​22 Ott, U. (2020). The potential of written sources for a historical climatology of the 
Middle East during the Mamluk era.​
PAGES Magazine, 28(2). 

54.​12 White, S. (2009).​
Ecology, Climate, and Crisis in the Ottoman Near East. Columbia University Academic 
Commons. 

55.​11 White, S. (2011).​
The Climate of Rebellion in the Early Modern Ottoman Empire [Frontmatter]. Cambridge 
University Press. 

56.​26 Mikhail, A. (2015). Ottoman Iceland: A Climate History.​
ResearchGate. 



57.​67 Varlik, N. (2015). The Black Death and the Rise of the Ottomans. In​
Natural Disasters in the Ottoman Empire. Cambridge University Press. 

58.​7 Intergovernmental Panel on Climate Change. (2001).​
Third Assessment Report - Climate Change 2001 - The Scientific Basis. 

59.​46 Mann, M. E. (2002).​
The Value of Paleoclimate Data in Climate Research. Penn State University. 

60.​68 Carrington, D. (2022). What can we learn from the little ice age?​
The Guardian. 

61.​4 Encyclopaedia Britannica. (n.d.).​
Little Ice Age. 

62.​69 Broecker, W. S. (2013). Does the trigger for abrupt climate change reside in the 
tropics?​
PNAS. 

63.​50 Garcia, A. (2022). How written records from people of the past reveal Little Ice Age 
weather.​
Science News. 

64.​35 Encyclopaedia Britannica. (n.d.).​
Tigris-Euphrates river system. 

65.​70 Encyclopédie de l'environnement. (n.d.).​
Climate change and ancient civilizations. 

66.​28 Hassan, F. A. (2011). Nile Floods and Political Disorder in Early Islamic Egypt.​
PAGES Magazine. 

67.​33 Vermeersch, P. M., et al. (2020). The Nile Corridor: A Route of Dispersals Between 
Africa and Eurasia?​
Frontiers in Earth Science. 

68.​71 Reddit. (2014).​
I've heard that the Nile river has receded over the centuries... r/AskHistory. 

69.​44 Goshgarian, R. (2009).​
The ‘Great Flight’ of the Seventeenth Century: The Rise of the Ottoman-Armenian 
Diaspora. Princeton University. 

70.​37 Taş, M. (2023). Banditry in Erzurum Province during the Celâli Rebellions.​
Journal of Ottoman, Islamic and Middle Eastern Studies. 

71.​41 EBSCO. (n.d.).​
Great Jelālī Revolts. EBSCO Research Starters. 

72.​72 Wikipedia. (n.d.).​
Economic history of the Ottoman Empire. 

73.​73 Wikipedia. (n.d.).​
Ottoman Empire. 

74.​74 Cicek, O., & Pamuk, S. (2015).​
Ottoman Agricultural Productivity in a Comparative Perspective, 1450-1600. University 
of Connecticut. 



75.​75 Pamuk, S. (2004).​
The Evolution of Financial Institutions in the Ottoman Empire, 1600-1914. London School 
of Economics. 

76.​38 Erdem, E. (2007). The Causes of the Financial Crisis That Began in the 16th Century 
and Continued Until the Tanzimat Reform Era in the Ottoman Empire.​
Dergipark. 

77.​39 Encyclopaedia Britannica. (n.d.).​
Decline of the Ottoman Empire. 

78.​40 Gunes, S. (2017).​
The Price Revolution in the Ottoman Empire. James Madison University. 

79.​23 Ott, U. (2020). The potential of written sources for a historical climatology of the 
Middle East during the Mamluk era.​
PAGES Magazine, 28(2). 

80.​15 Kaniewski, D., et al. (2013). The medieval climate anomaly and the Little Ice Age in 
coastal Syria inferred from pollen-derived palaeoclimatic patterns.​
ResearchGate. 

81.​22 Ott, U. (2020). The potential of written sources for a historical climatology of the 
Middle East during the Mamluk era.​
PAGES Magazine, 28(2). 

82.​76 Wong, B. (2018).​
The Rise of the Mamluks: Climatic and Environmental Factors. McGill University. 

83.​77 Elsie, R. (2019).​
Testimony of 1470 on the situation in Albania. Telegrafi. 

84.​78 Wikipedia. (n.d.).​
Urfa. 

85.​79 Bracewell, W. (2020).​
Intemperate Weather in Violent Times. SciSpace. 

86.​80 Lekhno, D. (2021).​
Debar Sepatayim (The Words of My Lips). Barnes & Noble. 

87.​47 de Pleijt, A. M. (2022). The Economic Effects of the Little Ice Age.​
Journal of Political Economy. 

88.​3 White, S. (n.d.).​
The Little Ice Age. Environmental History Resources. 

89.​68 Carrington, D. (2022). What can we learn from the little ice age?​
The Guardian. 

90.​24 White, S. (2012). The Little Ice Age in the Near East. In​
The Climate of Rebellion in the Early Modern Ottoman Empire. Cambridge University 
Press. 

91.​36 Law, G., et al. (2020).​
The Tigris-Euphrates River System as an Analogue for Fluvial Reservoirs. Heriot-Watt 
University. 



92.​35 Encyclopaedia Britannica. (n.d.).​
Tigris-Euphrates river system. 

93.​81 Al-Ansari, N., & Knutsson, S. (2011). Hydropolitics of the Tigris and Euphrates Basins.​
SCIRP. 

94.​8 Cullen, H. M., & deMenocal, P. B. (2000). North Atlantic Influence on Tigris-Euphrates 
Streamflow.​
ResearchGate. 

95.​82 Reddit. (2013).​
What is this little piece of river where the Tigris and Euphrates meet? r/geography. 

96.​20 Oylum, S., et al. (2023). Termination of Little Ice Age in Northeastern Anatolia.​
Turkish Journal of Biology. 

97.​13 Kaniewski, D., et al. (2014). The Little Ice Age and the Eastern Mediterranean.​
Méditerranée. 

98.​32 Weiberg, E., et al. (2022). Human-environment interactions in the Holocene of SW 
Anatolia.​
PLOS ONE. 

99.​21 Oylum, S., et al. (2023). Termination of Little Ice Age in Northeastern Anatolia.​
TR Dizin. 

100.​ 83 Facts and Details. (n.d.).​
Ancient Egypt's Climate and the Sahara. 

101.​ 84 Reddit. (2020).​
At its height, was Ancient Egypt as dry as it's usually represented today? r/AskHistorians. 

102.​ 85 Carey, B. (2006).​
Sahara Desert Was Once Lush and Populated. Live Science. 

103.​ 86 Facts and Details. (n.d.).​
Climate of Ancient Egypt. 

104.​ 34 Pennsylvania State University. (n.d.).​
Flood Records of the Nile. 

105.​ 48 Sapiens. (2017).​
What the Little Ice Age Can Teach Us About Climate Change. 

106.​ 87 Red Cross Red Crescent Climate Centre. (n.d.).​
Climate Change Profile: Iraq. 

107.​ 88 World Bank Group. (n.d.).​
Iraq - Historical Trends and Variability. Climate Change Knowledge Portal. 

108.​ 22 Ott, U. (2020). The potential of written sources for a historical climatology of the 
Middle East during the Mamluk era.​
PAGES Magazine, 28(2). 

109.​ 13 Kaniewski, D., et al. (2014). The Little Ice Age and the Eastern Mediterranean.​
Méditerranée. 

110.​ 22 Ott, U. (2020). The potential of written sources for a historical climatology of the 
Middle East during the Mamluk era.​



PAGES Magazine, 28(2). 
111.​ 7 Intergovernmental Panel on Climate Change. (2001).​

Third Assessment Report - Climate Change 2001 - The Scientific Basis. 
112.​ 59 White, S. (2012).​

The Climate of Rebellion in the Early Modern Ottoman Empire. Cambridge University 
Press. 

113.​ 22 Ott, U. (2020). The potential of written sources for a historical climatology of the 
Middle East during the Mamluk era.​
PAGES Magazine, 28(2). 

114.​ 7 Intergovernmental Panel on Climate Change. (2001).​
Third Assessment Report - Climate Change 2001 - The Scientific Basis. 

Works cited 

1.​ Little Ice Age (LIA) | EBSCO Research Starters, accessed August 11, 2025, 
https://www.ebsco.com/research-starters/history/little-ice-age-lia 

2.​ The Effects of the Little Ice Age (c. 1300-1850) - Climate in Arts and History, 
accessed August 11, 2025, 
https://www.science.smith.edu/climatelit/the-effects-of-the-little-ice-age/ 

3.​ Little Ice Age | - Environmental History Resources, accessed August 11, 2025, 
https://www.eh-resources.org/little-ice-age/ 

4.​ Little Ice Age (LIA) | Britannica, accessed August 11, 2025, 
https://www.britannica.com/science/Little-Ice-Age 

5.​ The Little Ice Age Was Global, Scripps Researchers Say, accessed August 11, 
2025, 
https://scripps.ucsd.edu/news/little-ice-age-was-global-scripps-researchers-say 

6.​ The Little Ice Age Wasn't Global, but Current Climate Change Is - Eos.org, 
accessed August 11, 2025, 
https://eos.org/articles/the-little-ice-age-wasnt-global-but-current-climate-chan
ge-is 

7.​ 2.3.3 Was there a Little Ice Age and a Medieval Warm Period - IPCC, accessed 
August 11, 2025, https://archive.ipcc.ch/ipccreports/tar/wg1/070.htm 

8.​ North Atlantic Influence on Tigris–Euphrates Streamflow | Request PDF - 
ResearchGate, accessed August 11, 2025, 
https://www.researchgate.net/publication/227720871_North_Atlantic_Influence_o
n_Tigris-Euphrates_Streamflow 

9.​ Timing and Potential Causes of 19th-Century Glacier Advances in Coastal Alaska 
Based on Tree-Ring Dating and Historical Accounts - Frontiers, accessed August 
11, 2025, 
https://www.frontiersin.org/journals/earth-science/articles/10.3389/feart.2019.000
82/full 

10.​(PDF) Dendroclimatology in the Eastern Mediterranean - ResearchGate, accessed 
August 11, 2025, 
https://www.researchgate.net/publication/277675290_Dendroclimatology_in_the_

https://www.ebsco.com/research-starters/history/little-ice-age-lia
https://www.science.smith.edu/climatelit/the-effects-of-the-little-ice-age/
https://www.eh-resources.org/little-ice-age/
https://www.britannica.com/science/Little-Ice-Age
https://scripps.ucsd.edu/news/little-ice-age-was-global-scripps-researchers-say
https://eos.org/articles/the-little-ice-age-wasnt-global-but-current-climate-change-is
https://eos.org/articles/the-little-ice-age-wasnt-global-but-current-climate-change-is
https://archive.ipcc.ch/ipccreports/tar/wg1/070.htm
https://www.researchgate.net/publication/227720871_North_Atlantic_Influence_on_Tigris-Euphrates_Streamflow
https://www.researchgate.net/publication/227720871_North_Atlantic_Influence_on_Tigris-Euphrates_Streamflow
https://www.frontiersin.org/journals/earth-science/articles/10.3389/feart.2019.00082/full
https://www.frontiersin.org/journals/earth-science/articles/10.3389/feart.2019.00082/full
https://www.researchgate.net/publication/277675290_Dendroclimatology_in_the_Eastern_Mediterranean


Eastern_Mediterranean 
11.​THE CLIMATE OF REBELLION IN THE EARLY MODERN OTTOMAN EMPIRE The 

Climate of Rebellion in the Early Modern Ottoman Empire explores - Assets - 
Cambridge University Press, accessed August 11, 2025, 
https://assets.cambridge.org/97811070/08311/frontmatter/9781107008311_frontm
atter.pdf 

12.​Ecology, climate, and crisis in the Ottoman Near East - SciSpace, accessed 
August 11, 2025, 
https://scispace.com/pdf/ecology-climate-and-crisis-in-the-ottoman-near-east-3
rfn21o7yn.pdf 

13.​Pollen-inferred palaeoclimatic patterns in Syria during the Little Ice Age, accessed 
August 11, 2025, https://journals.openedition.org/mediterranee/7220 

14.​Pollen-inferred palaeoclimatic patterns in Syria during the Little Ice Age - 
ResearchGate, accessed August 11, 2025, 
https://www.researchgate.net/publication/276470466_Pollen-inferred_palaeoclim
atic_patterns_in_Syria_during_the_Little_Ice_Age 

15.​The medieval climate anomaly and the Little Ice Age in coastal Syria inferred from 
pollen-derived palaeoclimatic patterns | Request PDF - ResearchGate, accessed 
August 11, 2025, 
https://www.researchgate.net/publication/251609272_The_medieval_climate_ano
maly_and_the_Little_Ice_Age_in_coastal_Syria_inferred_from_pollen-derived_pal
aeoclimatic_patterns 

16.​Glad You Asked: Ice Ages – What are they and what causes them? - Utah 
Geological Survey, accessed August 11, 2025, 
https://geology.utah.gov/map-pub/survey-notes/glad-you-asked/ice-ages-what-
are-they-and-what-causes-them/ 

17.​The Little Ice Age: evidence from a sediment record in Gullmar Fjord, Swedish 
west coast - BG, accessed August 11, 2025, 
https://bg.copernicus.org/articles/10/1275/2013/bg-10-1275-2013.pdf 

18.​Analysis of Pollen Grains Proves that Drought Caused the Collapse of Civilization 
in the Soutern Levant - History of Information, accessed August 11, 2025, 
https://www.historyofinformation.com/detail.php?id=3660 

19.​Lowstand lake conditions in NW Anatolia during the Little Ice Age: Multi-proxy 
evidence from Lake Sünnet | Request PDF - ResearchGate, accessed August 11, 
2025, 
https://www.researchgate.net/publication/361150791_Lowstand_lake_conditions_i
n_NW_Anatolia_during_the_Little_Ice_Age_Multi-proxy_evidence_from_Lake_Sun
net 

20.​Termination of Little Ice Age in Northeastern Anatolia: A Multi-proxy 
Paleolimnology Study of Lake Aygır Sediments, (Kars, NE Anatolia) - DergiPark, 
accessed August 11, 2025, https://dergipark.org.tr/en/pub/tjb/issue/68323/1033421 

21.​Termination of Little Ice Age in Northeastern Anatolia: A Multi-proxy 
Paleolimnology Study of Lake Aygır Sediments, (Kars, NE Anatolia) - TRDizin, 
accessed August 11, 2025, 
https://search.trdizin.gov.tr/en/yayin/detay/1144826/termination-of-little-ice-age-i

https://www.researchgate.net/publication/277675290_Dendroclimatology_in_the_Eastern_Mediterranean
https://assets.cambridge.org/97811070/08311/frontmatter/9781107008311_frontmatter.pdf
https://assets.cambridge.org/97811070/08311/frontmatter/9781107008311_frontmatter.pdf
https://scispace.com/pdf/ecology-climate-and-crisis-in-the-ottoman-near-east-3rfn21o7yn.pdf
https://scispace.com/pdf/ecology-climate-and-crisis-in-the-ottoman-near-east-3rfn21o7yn.pdf
https://journals.openedition.org/mediterranee/7220
https://www.researchgate.net/publication/276470466_Pollen-inferred_palaeoclimatic_patterns_in_Syria_during_the_Little_Ice_Age
https://www.researchgate.net/publication/276470466_Pollen-inferred_palaeoclimatic_patterns_in_Syria_during_the_Little_Ice_Age
https://www.researchgate.net/publication/251609272_The_medieval_climate_anomaly_and_the_Little_Ice_Age_in_coastal_Syria_inferred_from_pollen-derived_palaeoclimatic_patterns
https://www.researchgate.net/publication/251609272_The_medieval_climate_anomaly_and_the_Little_Ice_Age_in_coastal_Syria_inferred_from_pollen-derived_palaeoclimatic_patterns
https://www.researchgate.net/publication/251609272_The_medieval_climate_anomaly_and_the_Little_Ice_Age_in_coastal_Syria_inferred_from_pollen-derived_palaeoclimatic_patterns
https://geology.utah.gov/map-pub/survey-notes/glad-you-asked/ice-ages-what-are-they-and-what-causes-them/
https://geology.utah.gov/map-pub/survey-notes/glad-you-asked/ice-ages-what-are-they-and-what-causes-them/
https://bg.copernicus.org/articles/10/1275/2013/bg-10-1275-2013.pdf
https://www.historyofinformation.com/detail.php?id=3660
https://www.researchgate.net/publication/361150791_Lowstand_lake_conditions_in_NW_Anatolia_during_the_Little_Ice_Age_Multi-proxy_evidence_from_Lake_Sunnet
https://www.researchgate.net/publication/361150791_Lowstand_lake_conditions_in_NW_Anatolia_during_the_Little_Ice_Age_Multi-proxy_evidence_from_Lake_Sunnet
https://www.researchgate.net/publication/361150791_Lowstand_lake_conditions_in_NW_Anatolia_during_the_Little_Ice_Age_Multi-proxy_evidence_from_Lake_Sunnet
https://dergipark.org.tr/en/pub/tjb/issue/68323/1033421
https://search.trdizin.gov.tr/en/yayin/detay/1144826/termination-of-little-ice-age-in-northeastern-anatolia-a-multi-proxy-paleolimnology-study-of-lake-aygir-sediments-kars-ne-anatolia


n-northeastern-anatolia-a-multi-proxy-paleolimnology-study-of-lake-aygir-sedi
ments-kars-ne-anatolia 

22.​the potential of written sources for a historical climatology of the middle east 
during the mamluk era - Past Global Changes, accessed August 11, 2025, 
https://pastglobalchanges.org/sites/default/files/download/docs/magazine/2020-2
/PAGESmagazine_2020(2)_56-57.pdf 

23.​The potential of written sources for a historical climatology of the Middle East 
during the Mamluk era | PAGES - Past Global Changes, accessed August 11, 2025, 
https://pastglobalchanges.org/publications/pages-magazines/pages-magazine/13
134 

24.​The Little Ice Age in the Near East (Chapter 5) - The Climate of Rebellion in the 
Early Modern Ottoman Empire - Cambridge University Press, accessed August 11, 
2025, 
https://www.cambridge.org/core/books/climate-of-rebellion-in-the-early-modern
-ottoman-empire/little-ice-age-in-the-near-east/8C9098E837D54246CBE82038
0951A572 

25.​The Climate of Rebellion in the Early Modern Ottoman Empire, accessed August 
11, 2025, 
https://www.researchgate.net/publication/287267047_The_Climate_of_Rebellion_i
n_the_Early_Modern_Ottoman_Empire 

26.​Ottoman Iceland: A Climate History - ResearchGate, accessed August 11, 2025, 
https://www.researchgate.net/publication/276913223_Ottoman_Iceland_A_Climat
e_History 

27.​The Little Ice Age Crisis of the Ottoman Empire - University of Helsinki Research 
Portal, accessed August 11, 2025, 
https://researchportal.helsinki.fi/en/publications/the-little-ice-age-crisis-of-the-ot
toman-empire 

28.​Nile flood discharge during the Medieval Climate Anomaly - Past Global Changes, 
accessed August 11, 2025, 
https://pastglobalchanges.org/sites/default/files/2022-04/Hassan_2011_1_30_31_0
.pdf 

29.​(PDF) Medieval Warm Period and the beginning of the Little Ice Age in Eastern 
Mediterranean. An approach of physical and anthropogenic evidence - 
ResearchGate, accessed August 11, 2025, 
https://www.researchgate.net/publication/291215858_Medieval_Warm_Period_an
d_the_beginning_of_the_Little_Ice_Age_in_Eastern_Mediterranean_An_approach
_of_physical_and_anthropogenic_evidence 

30.​00_Jenerik 38.indd - DergiPark, accessed August 11, 2025, 
https://dergipark.org.tr/tr/download/article-file/112229 

31.​Abrupt climate and vegetation variability of eastern Anatolia during the last glacial 
- CP, accessed August 11, 2025, 
https://cp.copernicus.org/articles/11/1491/2015/cp-11-1491-2015.pdf 

32.​Settlement, environment, and climate change in SW Anatolia: Dynamics of 
regional variation and the end of Antiquity - PubMed Central, accessed August 11, 
2025, https://pmc.ncbi.nlm.nih.gov/articles/PMC9236232/ 

https://search.trdizin.gov.tr/en/yayin/detay/1144826/termination-of-little-ice-age-in-northeastern-anatolia-a-multi-proxy-paleolimnology-study-of-lake-aygir-sediments-kars-ne-anatolia
https://search.trdizin.gov.tr/en/yayin/detay/1144826/termination-of-little-ice-age-in-northeastern-anatolia-a-multi-proxy-paleolimnology-study-of-lake-aygir-sediments-kars-ne-anatolia
https://pastglobalchanges.org/sites/default/files/download/docs/magazine/2020-2/PAGESmagazine_2020(2)_56-57.pdf
https://pastglobalchanges.org/sites/default/files/download/docs/magazine/2020-2/PAGESmagazine_2020(2)_56-57.pdf
https://pastglobalchanges.org/publications/pages-magazines/pages-magazine/13134
https://pastglobalchanges.org/publications/pages-magazines/pages-magazine/13134
https://www.cambridge.org/core/books/climate-of-rebellion-in-the-early-modern-ottoman-empire/little-ice-age-in-the-near-east/8C9098E837D54246CBE820380951A572
https://www.cambridge.org/core/books/climate-of-rebellion-in-the-early-modern-ottoman-empire/little-ice-age-in-the-near-east/8C9098E837D54246CBE820380951A572
https://www.cambridge.org/core/books/climate-of-rebellion-in-the-early-modern-ottoman-empire/little-ice-age-in-the-near-east/8C9098E837D54246CBE820380951A572
https://www.researchgate.net/publication/287267047_The_Climate_of_Rebellion_in_the_Early_Modern_Ottoman_Empire
https://www.researchgate.net/publication/287267047_The_Climate_of_Rebellion_in_the_Early_Modern_Ottoman_Empire
https://www.researchgate.net/publication/276913223_Ottoman_Iceland_A_Climate_History
https://www.researchgate.net/publication/276913223_Ottoman_Iceland_A_Climate_History
https://researchportal.helsinki.fi/en/publications/the-little-ice-age-crisis-of-the-ottoman-empire
https://researchportal.helsinki.fi/en/publications/the-little-ice-age-crisis-of-the-ottoman-empire
https://pastglobalchanges.org/sites/default/files/2022-04/Hassan_2011_1_30_31_0.pdf
https://pastglobalchanges.org/sites/default/files/2022-04/Hassan_2011_1_30_31_0.pdf
https://www.researchgate.net/publication/291215858_Medieval_Warm_Period_and_the_beginning_of_the_Little_Ice_Age_in_Eastern_Mediterranean_An_approach_of_physical_and_anthropogenic_evidence
https://www.researchgate.net/publication/291215858_Medieval_Warm_Period_and_the_beginning_of_the_Little_Ice_Age_in_Eastern_Mediterranean_An_approach_of_physical_and_anthropogenic_evidence
https://www.researchgate.net/publication/291215858_Medieval_Warm_Period_and_the_beginning_of_the_Little_Ice_Age_in_Eastern_Mediterranean_An_approach_of_physical_and_anthropogenic_evidence
https://dergipark.org.tr/tr/download/article-file/112229
https://cp.copernicus.org/articles/11/1491/2015/cp-11-1491-2015.pdf
https://pmc.ncbi.nlm.nih.gov/articles/PMC9236232/


33.​The Main Nile Valley at the End of the Pleistocene (28–15 ka): Dispersal Corridor or 
Environmental Refugium? - Frontiers, accessed August 11, 2025, 
https://www.frontiersin.org/journals/earth-science/articles/10.3389/feart.2020.607
183/full 

34.​Lesson 8: Climates of Africa - Egyptian Civilization and the Nile, accessed August 
11, 2025, 
https://courseware.e-education.psu.edu/courses/earth105new/content/lesson08/
03.html 

35.​Tigris-Euphrates river system | Ancient Mesopotamia, Asia - Britannica, accessed 
August 11, 2025, https://www.britannica.com/place/Tigris-Euphrates-river-system 

36.​The Pliocene-Recent Euphrates river system: Sediment facies and architecture as 
an analogue for subsurface reservoirs, accessed August 11, 2025, 
https://researchportal.hw.ac.uk/files/41816510/1_s2.0_S2666759220300524_main.
pdf 

37.​Social Movements and Rebellions in the Ottoman Empire in the Period of Crisis 
and Change: Erzurum Province 1600-1630, accessed August 11, 2025, 
https://jomiss.com.tr/makale_indir/4953 

38.​The Causes of the Financial Crisis That Began in the 16th Century and Continued 
until the Tanzimat Era in the Ottoman Empire - DergiPark, accessed August 11, 
2025, https://dergipark.org.tr/tr/download/article-file/46291 

39.​Decline of the Ottoman Empire | Reasons, Collapse, & Maps - Britannica, 
accessed August 11, 2025, 
https://www.britannica.com/place/decline-of-the-Ottoman-Empire-2230672 

40.​The Price Revolution in the Ottoman Context: Economic Upheaval in the Sixteenth 
Century - JMU Scholarly Commons, accessed August 11, 2025, 
https://commons.lib.jmu.edu/cgi/viewcontent.cgi?article=1005&context=mecmsr
ps 

41.​Great Jelālī Revolts | EBSCO Research Starters, accessed August 11, 2025, 
https://www.ebsco.com/research-starters/history/great-jelali-revolts 

42.​Class struggles, climate change, and the origins of modern agriculture | 
libcom.org, accessed August 11, 2025, 
https://libcom.org/article/class-struggles-climate-change-and-origins-modern-a
griculture 

43.​The Climate of Rebellion in the Early Modern Ottoman Empire - Cambridge 
University Press, accessed August 11, 2025, 
https://www.cambridge.org/core/books/climate-of-rebellion-in-the-early-modern
-ottoman-empire/C022031EDC39F862EA87DBC88D66B888 

44.​THE GREAT ARMENIAN FLIGHT: THE CELALI REVOLTS AND THE RISE OF 
WESTERN ARMENIAN SOCIETY - Princeton Dataspace, accessed August 11, 2025, 
https://dataspace.princeton.edu/handle/88435/dsp016t053j745 

45.​Forget sand, your picture of ancient Arabia is likely to be wrong - Cosmos 
Magazine, accessed August 11, 2025, 
https://cosmosmagazine.com/earth/climate/arabia-savannah-rainfall-ancient/ 

46.​Little Ice Age - PSU E-Wall, accessed August 11, 2025, 
https://www.meteo.psu.edu/holocene/public_html/shared/articles/littleiceage.pdf 

https://www.frontiersin.org/journals/earth-science/articles/10.3389/feart.2020.607183/full
https://www.frontiersin.org/journals/earth-science/articles/10.3389/feart.2020.607183/full
https://courseware.e-education.psu.edu/courses/earth105new/content/lesson08/03.html
https://courseware.e-education.psu.edu/courses/earth105new/content/lesson08/03.html
https://www.britannica.com/place/Tigris-Euphrates-river-system
https://researchportal.hw.ac.uk/files/41816510/1_s2.0_S2666759220300524_main.pdf
https://researchportal.hw.ac.uk/files/41816510/1_s2.0_S2666759220300524_main.pdf
https://jomiss.com.tr/makale_indir/4953
https://dergipark.org.tr/tr/download/article-file/46291
https://www.britannica.com/place/decline-of-the-Ottoman-Empire-2230672
https://commons.lib.jmu.edu/cgi/viewcontent.cgi?article=1005&context=mecmsrps
https://commons.lib.jmu.edu/cgi/viewcontent.cgi?article=1005&context=mecmsrps
https://www.ebsco.com/research-starters/history/great-jelali-revolts
https://libcom.org/article/class-struggles-climate-change-and-origins-modern-agriculture
https://libcom.org/article/class-struggles-climate-change-and-origins-modern-agriculture
https://www.cambridge.org/core/books/climate-of-rebellion-in-the-early-modern-ottoman-empire/C022031EDC39F862EA87DBC88D66B888
https://www.cambridge.org/core/books/climate-of-rebellion-in-the-early-modern-ottoman-empire/C022031EDC39F862EA87DBC88D66B888
https://dataspace.princeton.edu/handle/88435/dsp016t053j745
https://cosmosmagazine.com/earth/climate/arabia-savannah-rainfall-ancient/
https://www.meteo.psu.edu/holocene/public_html/shared/articles/littleiceage.pdf


47.​The Economic Effects of Long-Term Climate Change: Evidence from the Little Ice 
Age, accessed August 11, 2025, 
https://www.journals.uchicago.edu/doi/10.1086/720393 

48.​The Impact of the Little Ice Age - Sapiens.org, accessed August 11, 2025, 
https://www.sapiens.org/archaeology/little-ice-age/ 

49.​Hasn't Earth warmed and cooled naturally throughout history? | NOAA 
Climate.gov, accessed August 11, 2025, 
https://www.climate.gov/news-features/climate-qa/hasnt-earth-warmed-and-co
oled-naturally-throughout-history 

50.​Historical writings reveal how people weathered the Little Ice Age - Science 
News, accessed August 11, 2025, 
https://www.sciencenews.org/article/records-people-little-ice-age-weather 

51.​Abrupt Climate Change and Cultural Transformation in Syria in Late Prehistory (c. 
6800-5800 BC) - Universiteit Leiden, accessed August 11, 2025, 
https://www.universiteitleiden.nl/en/research/research-projects/archaeology/abru
pt-climate-change-and-cultural-transformation-in-syria-in-late-prehistory-c.-68
00-5800-bc 

52.​Little Ice Age glaciers in the Mediterranean mountains - OpenEdition Journals, 
accessed August 11, 2025, https://journals.openedition.org/mediterranee/7146 

53.​Tracing the effects of the Little Ice Age in the tropical lowlands of eastern 
Mesoamerica - PubMed, accessed August 11, 2025, 
https://pubmed.ncbi.nlm.nih.gov/17913875/ 

54.​A Chronology of Notable Weather Events | PDF | Mongol Empire | River Thames - 
Scribd, accessed August 11, 2025, 
https://www.scribd.com/document/125784629/A-Chronology-of-Notable-Weathe
r-Events 

55.​Fires, Earthquakes, and Floods: The influence of extreme events on Mamluk Cities 
- Peristyle.ch, accessed August 11, 2025, 
https://www.peristyle.ch/sites/default/files/uploads/16-Katastrophen-Basel-Beitra
g-Frenkel.pdf 

56.​The Little Ice Age and Colonial Virginia, accessed August 11, 2025, 
https://encyclopediavirginia.org/entries/little-ice-age-and-colonial-virginia-the/ 

57.​Medieval Warm Period - Wikipedia, accessed August 11, 2025, 
https://en.wikipedia.org/wiki/Medieval_Warm_Period 

58.​www.researchgate.net, accessed August 11, 2025, 
https://www.researchgate.net/publication/287267047_The_Climate_of_Rebellion_i
n_the_Early_Modern_Ottoman_Empire#:~:text=According%20to%20Sam%20Whi
te%2C%20the,th%20and%2017%20th%20c. 

59.​Introduction - The Climate of Rebellion in the Early Modern Ottoman ..., accessed 
August 11, 2025, 
https://www.cambridge.org/core/books/climate-of-rebellion-in-the-early-modern
-ottoman-empire/introduction/7C0E4A3414AE4F47FBB4A6C68467F14E 

60.​The rise and fall of the Hittite state in Central Anatolia: How, when, where, did 
climate intervene? - OpenEdition Books, accessed August 11, 2025, 
https://books.openedition.org/ifeagd/3232 

https://www.journals.uchicago.edu/doi/10.1086/720393
https://www.sapiens.org/archaeology/little-ice-age/
https://www.climate.gov/news-features/climate-qa/hasnt-earth-warmed-and-cooled-naturally-throughout-history
https://www.climate.gov/news-features/climate-qa/hasnt-earth-warmed-and-cooled-naturally-throughout-history
https://www.sciencenews.org/article/records-people-little-ice-age-weather
https://www.universiteitleiden.nl/en/research/research-projects/archaeology/abrupt-climate-change-and-cultural-transformation-in-syria-in-late-prehistory-c.-6800-5800-bc
https://www.universiteitleiden.nl/en/research/research-projects/archaeology/abrupt-climate-change-and-cultural-transformation-in-syria-in-late-prehistory-c.-6800-5800-bc
https://www.universiteitleiden.nl/en/research/research-projects/archaeology/abrupt-climate-change-and-cultural-transformation-in-syria-in-late-prehistory-c.-6800-5800-bc
https://journals.openedition.org/mediterranee/7146
https://pubmed.ncbi.nlm.nih.gov/17913875/
https://www.scribd.com/document/125784629/A-Chronology-of-Notable-Weather-Events
https://www.scribd.com/document/125784629/A-Chronology-of-Notable-Weather-Events
https://www.peristyle.ch/sites/default/files/uploads/16-Katastrophen-Basel-Beitrag-Frenkel.pdf
https://www.peristyle.ch/sites/default/files/uploads/16-Katastrophen-Basel-Beitrag-Frenkel.pdf
https://encyclopediavirginia.org/entries/little-ice-age-and-colonial-virginia-the/
https://en.wikipedia.org/wiki/Medieval_Warm_Period
https://www.researchgate.net/publication/287267047_The_Climate_of_Rebellion_in_the_Early_Modern_Ottoman_Empire#:~:text=According%20to%20Sam%20White%2C%20the,th%20and%2017%20th%20c.
https://www.researchgate.net/publication/287267047_The_Climate_of_Rebellion_in_the_Early_Modern_Ottoman_Empire#:~:text=According%20to%20Sam%20White%2C%20the,th%20and%2017%20th%20c.
https://www.researchgate.net/publication/287267047_The_Climate_of_Rebellion_in_the_Early_Modern_Ottoman_Empire#:~:text=According%20to%20Sam%20White%2C%20the,th%20and%2017%20th%20c.
https://www.cambridge.org/core/books/climate-of-rebellion-in-the-early-modern-ottoman-empire/introduction/7C0E4A3414AE4F47FBB4A6C68467F14E
https://www.cambridge.org/core/books/climate-of-rebellion-in-the-early-modern-ottoman-empire/introduction/7C0E4A3414AE4F47FBB4A6C68467F14E
https://books.openedition.org/ifeagd/3232


61.​Late Antique Little Ice Age - Wikipedia, accessed August 11, 2025, 
https://en.wikipedia.org/wiki/Late_Antique_Little_Ice_Age 

62.​Radical Climate Changes May Be Cause of the Plague, accessed August 11, 2025, 
https://www.jpl.nasa.gov/news/radical-climate-changes-may-be-cause-of-the-pl
ague/ 

63.​Iraq - Climatology - World Bank Climate Change Knowledge Portal, accessed 
August 11, 2025, 
https://climateknowledgeportal.worldbank.org/country/iraq/climate-data-historic
al 

64.​NASA Earth Observatory - Home, accessed August 11, 2025, 
https://earthobservatory.nasa.gov/ 

65.​The Iqtā' System in Egypt or the Backbone of the Mamluk Sultanate: Subduing the 
Last Crusaders, Resisting the Mongols, Calmi - Dialnet, accessed August 11, 2025, 
https://dialnet.unirioja.es/descarga/articulo/10085799.pdf 

66.​The Iqtā' System in Egypt or the Backbone of the Mamluk SultanateO Sistema de 
Iqtā' no Egito ou a Espinha Dorsal do Sultanato Mameluco: Subduing the Last 
Crusaders, Resisting the Mongols, Calming the Bedouins (7th century of the 
Hegira / 13th century of the Common Era)Submeter os Últimos Cruzados, Resistir 
aos Mongóis, Acalmar os Beduínos: (século VII da Hégira / XIII da Era Comum) - 
ResearchGate, accessed August 11, 2025, 
https://www.researchgate.net/publication/389155737_The_Iqta'_System_in_Egypt_
or_the_Backbone_of_the_Mamluk_SultanateO_Sistema_de_Iqta'_no_Egito_ou_a_
Espinha_Dorsal_do_Sultanato_Mameluco_Subduing_the_Last_Crusaders_Resistin
g_the_Mongols_Calming_the_Bed 

67.​The Black Death and the Rise of the Ottomans (Chapter 1) - Natural Disasters in 
the Ottoman Empire - Cambridge University Press, accessed August 11, 2025, 
https://www.cambridge.org/core/books/natural-disasters-in-the-ottoman-empire
/black-death-and-the-rise-of-the-ottomans/D83E412C0BB3C092E79683722AFF
FC33 

68.​Climate crisis: what lessons can we learn from the last great cooling-off period?, 
accessed August 11, 2025, 
https://www.theguardian.com/environment/2022/may/09/climate-crisis-lessons-t
o-learn-from-the-little-ice-age-cooling 

69.​Hydrologic impacts of past shifts of Earth's thermal equator offer insight into 
those to be produced by fossil fuel CO2 - PubMed Central, accessed August 11, 
2025, https://pmc.ncbi.nlm.nih.gov/articles/PMC3801043/ 

70.​Climate change and ancient civilizations - Encyclopedia of the Environment, 
accessed August 11, 2025, 
https://www.encyclopedie-environnement.org/en/climate/climate-change-and-an
cient-civilizations-2/ 

71.​I've heard that the Nile River has receded over time, but historically banked all the 
way right next to the pyramids. What are some other geological or contextual 
facts that can change how we think of certain things? : r/AskHistory - Reddit, 
accessed August 11, 2025, 
https://www.reddit.com/r/AskHistory/comments/cdzvdz/ive_heard_that_the_nile_r

https://en.wikipedia.org/wiki/Late_Antique_Little_Ice_Age
https://www.jpl.nasa.gov/news/radical-climate-changes-may-be-cause-of-the-plague/
https://www.jpl.nasa.gov/news/radical-climate-changes-may-be-cause-of-the-plague/
https://climateknowledgeportal.worldbank.org/country/iraq/climate-data-historical
https://climateknowledgeportal.worldbank.org/country/iraq/climate-data-historical
https://earthobservatory.nasa.gov/
https://dialnet.unirioja.es/descarga/articulo/10085799.pdf
https://www.researchgate.net/publication/389155737_The_Iqta'_System_in_Egypt_or_the_Backbone_of_the_Mamluk_SultanateO_Sistema_de_Iqta'_no_Egito_ou_a_Espinha_Dorsal_do_Sultanato_Mameluco_Subduing_the_Last_Crusaders_Resisting_the_Mongols_Calming_the_Bed
https://www.researchgate.net/publication/389155737_The_Iqta'_System_in_Egypt_or_the_Backbone_of_the_Mamluk_SultanateO_Sistema_de_Iqta'_no_Egito_ou_a_Espinha_Dorsal_do_Sultanato_Mameluco_Subduing_the_Last_Crusaders_Resisting_the_Mongols_Calming_the_Bed
https://www.researchgate.net/publication/389155737_The_Iqta'_System_in_Egypt_or_the_Backbone_of_the_Mamluk_SultanateO_Sistema_de_Iqta'_no_Egito_ou_a_Espinha_Dorsal_do_Sultanato_Mameluco_Subduing_the_Last_Crusaders_Resisting_the_Mongols_Calming_the_Bed
https://www.researchgate.net/publication/389155737_The_Iqta'_System_in_Egypt_or_the_Backbone_of_the_Mamluk_SultanateO_Sistema_de_Iqta'_no_Egito_ou_a_Espinha_Dorsal_do_Sultanato_Mameluco_Subduing_the_Last_Crusaders_Resisting_the_Mongols_Calming_the_Bed
https://www.cambridge.org/core/books/natural-disasters-in-the-ottoman-empire/black-death-and-the-rise-of-the-ottomans/D83E412C0BB3C092E79683722AFFFC33
https://www.cambridge.org/core/books/natural-disasters-in-the-ottoman-empire/black-death-and-the-rise-of-the-ottomans/D83E412C0BB3C092E79683722AFFFC33
https://www.cambridge.org/core/books/natural-disasters-in-the-ottoman-empire/black-death-and-the-rise-of-the-ottomans/D83E412C0BB3C092E79683722AFFFC33
https://www.theguardian.com/environment/2022/may/09/climate-crisis-lessons-to-learn-from-the-little-ice-age-cooling
https://www.theguardian.com/environment/2022/may/09/climate-crisis-lessons-to-learn-from-the-little-ice-age-cooling
https://pmc.ncbi.nlm.nih.gov/articles/PMC3801043/
https://www.encyclopedie-environnement.org/en/climate/climate-change-and-ancient-civilizations-2/
https://www.encyclopedie-environnement.org/en/climate/climate-change-and-ancient-civilizations-2/
https://www.reddit.com/r/AskHistory/comments/cdzvdz/ive_heard_that_the_nile_river_has_receded_over/


iver_has_receded_over/ 
72.​Economic history of the Ottoman Empire - Wikipedia, accessed August 11, 2025, 

https://en.wikipedia.org/wiki/Economic_history_of_the_Ottoman_Empire 
73.​Ottoman Empire - Wikipedia, accessed August 11, 2025, 

https://en.wikipedia.org/wiki/Ottoman_Empire 
74.​Agricultural Productivity in the Early Ottoman Empire - Digital Commons @ 

UConn - University of Connecticut, accessed August 11, 2025, 
https://digitalcommons.lib.uconn.edu/cgi/viewcontent.cgi?article=1148&context=e
con_wpapers 

75.​The Evolution of Factor Markets in the Ottoman Empire, 1500-1800 Sevket Pamuk 
1. Introduction In recent decades institutions an - LSE, accessed August 11, 2025, 
https://www.lse.ac.uk/Economic-History/Assets/Documents/Research/GEHN/GEH
NConferences/conf6/Conf6-SPamuk.pdf 

76.​An Examination of Mamluk Ascendancy in the Ayyubid period in Relation to the 
Medieval Climate Anomaly, accessed August 11, 2025, 
https://iowcwp.mcgill.ca/article/view/16/14 

77.​Evidence from 1470, about the situation in Albania: The misery caused by the 
Ottomans, Serbs and Albanians - Telegrafi, accessed August 11, 2025, 
https://telegrafi.com/en/deshmia-e-vitit-1470-per-gjendjen-ne-shqiperi-mjerimi-
shkaktuar-nga-osmanet-serbet-dhe-shqiptaret/ 

78.​Urfa - Wikipedia, accessed August 11, 2025, https://en.wikipedia.org/wiki/Urfa 
79.​Intemperate weather in violent times – narratives from ... - SciSpace, accessed 

August 11, 2025, 
https://scispace.com/pdf/intemperate-weather-in-violent-times-narratives-from-
the-33rwkhx644.pdf 

80.​Debar Sepatayim: An Ottoman Hebrew Chronicle from the Crimea (1683-1730). 
Written by Krymchak Rabbi David Lekhno - Barnes & Noble, accessed August 11, 
2025, 
https://www.barnesandnoble.com/w/debar-sepatayim-david-lekhno/1139663060 

81.​Tigris, Euphrates, and Shatt Al-Arab River System: Historic and Modern Attempts 
to Manage and Restore Iraq's Lifeline - Scientific Research Publishing, accessed 
August 11, 2025, https://www.scirp.org/journal/paperinformation?paperid=130595 

82.​What is this little piece of river where the Tigris and Euphrates combine? Does it 
have a name? : r/geography - Reddit, accessed August 11, 2025, 
https://www.reddit.com/r/geography/comments/1iqnuh5/what_is_this_little_piece_
of_river_where_the/ 

83.​Climate Change in Ancient Egypt: Green Sahara, Drought, Empire Collapse?, 
accessed August 11, 2025, 
https://africame.factsanddetails.com/article/entry-1038.html 

84.​At its height, was Ancient Egypt as dry as it's usually represented today? - Reddit, 
accessed August 11, 2025, 
https://www.reddit.com/r/AskHistorians/comments/fhyvx5/at_its_height_was_anci
ent_egypt_as_dry_as_its/ 

85.​Sahara Desert Was Once Lush and Populated | Live Science, accessed August 11, 
2025, https://www.livescience.com/4180-sahara-desert-lush-populated.html 

https://www.reddit.com/r/AskHistory/comments/cdzvdz/ive_heard_that_the_nile_river_has_receded_over/
https://en.wikipedia.org/wiki/Economic_history_of_the_Ottoman_Empire
https://en.wikipedia.org/wiki/Ottoman_Empire
https://digitalcommons.lib.uconn.edu/cgi/viewcontent.cgi?article=1148&context=econ_wpapers
https://digitalcommons.lib.uconn.edu/cgi/viewcontent.cgi?article=1148&context=econ_wpapers
https://www.lse.ac.uk/Economic-History/Assets/Documents/Research/GEHN/GEHNConferences/conf6/Conf6-SPamuk.pdf
https://www.lse.ac.uk/Economic-History/Assets/Documents/Research/GEHN/GEHNConferences/conf6/Conf6-SPamuk.pdf
https://iowcwp.mcgill.ca/article/view/16/14
https://telegrafi.com/en/deshmia-e-vitit-1470-per-gjendjen-ne-shqiperi-mjerimi-shkaktuar-nga-osmanet-serbet-dhe-shqiptaret/
https://telegrafi.com/en/deshmia-e-vitit-1470-per-gjendjen-ne-shqiperi-mjerimi-shkaktuar-nga-osmanet-serbet-dhe-shqiptaret/
https://en.wikipedia.org/wiki/Urfa
https://scispace.com/pdf/intemperate-weather-in-violent-times-narratives-from-the-33rwkhx644.pdf
https://scispace.com/pdf/intemperate-weather-in-violent-times-narratives-from-the-33rwkhx644.pdf
https://www.barnesandnoble.com/w/debar-sepatayim-david-lekhno/1139663060
https://www.scirp.org/journal/paperinformation?paperid=130595
https://www.reddit.com/r/geography/comments/1iqnuh5/what_is_this_little_piece_of_river_where_the/
https://www.reddit.com/r/geography/comments/1iqnuh5/what_is_this_little_piece_of_river_where_the/
https://africame.factsanddetails.com/article/entry-1038.html
https://www.reddit.com/r/AskHistorians/comments/fhyvx5/at_its_height_was_ancient_egypt_as_dry_as_its/
https://www.reddit.com/r/AskHistorians/comments/fhyvx5/at_its_height_was_ancient_egypt_as_dry_as_its/
https://www.livescience.com/4180-sahara-desert-lush-populated.html


86.​WEATHER AND CLIMATE OF ANCIENT EGYPT - Facts and Details, accessed 
August 11, 2025, https://factsanddetails.com/world/cat56/sub364/entry-6158.html 

87.​1. Country overview, accessed August 11, 2025, 
https://www.climatecentre.org/wp-content/uploads/RCCC-ICRC-Country-profile
s-Iraq.pdf 

88.​Iraq - Trends & Variability - Historical | Climate Change Knowledge Portal, 
accessed August 11, 2025, 
https://climateknowledgeportal.worldbank.org/country/iraq/trends-variability-hist
orical 

https://factsanddetails.com/world/cat56/sub364/entry-6158.html
https://www.climatecentre.org/wp-content/uploads/RCCC-ICRC-Country-profiles-Iraq.pdf
https://www.climatecentre.org/wp-content/uploads/RCCC-ICRC-Country-profiles-Iraq.pdf
https://climateknowledgeportal.worldbank.org/country/iraq/trends-variability-historical
https://climateknowledgeportal.worldbank.org/country/iraq/trends-variability-historical

	A Dry and Anxious Cold: The Little Ice Age in the Middle East and Syria (c. 1300–1850) 
	Introduction: The Little Ice Age as a Global and Regional Phenomenon 
	Reconstructing a Lost Climate: Sources and Methods for the Middle Eastern LIA 
	Natural Archives (Proxy Data) 
	Human Archives (Historical Records) 

	The Syrian Experience: An Interval of Aridity and Cold 
	The Ottoman Heartland: Anatolia's "Time of Troubles" 
	Lifelines in Flux: The Hydrology of the Nile, Tigris, and Euphrates 
	The Nile: A Complex Response to Global Forcing 
	The Tigris-Euphrates: A Direct Link to the NAO 

	The Climate of Rebellion: Societal Fracture and Adaptation in the Ottoman Empire 
	The Pre-Crisis Context (late 16th Century) 
	The LIA as a Trigger 
	Long-Term Consequences 

	A World of Contrasts: The Middle Eastern LIA vs. Europe 
	A Direct Climatic Comparison 
	Contrasting Societal Impacts and Responses 

	Conclusion: The Enduring Legacy of a Climatic Crisis 
	Works Cited 
	Works cited 



