The Biosphere of Afrin, Syria: An
Ecological Baseline (Pre-2010)

l. Introduction: Defining the Afrin Ecosystem

Geographical and Historical Context

Located in the far northwestern corner of Syria, the Afrin District of the Aleppo Governorate
occupies a unique geographical and ecological position.' Spanning an area of approximately
3,850 square kilometers, which constitutes about 2% of Syria's total landmass, the district is
defined by its proximity to the Turkish border to the north and west, the A'zaz plain to the
east, and the Jebel Semaan region to the south.” This location places Afrin at the northern
extent of the Fertile Crescent, the historical cradle of the Neolithic Revolution, a legacy that
has profoundly shaped its landscape and human history for millennia.® The district's
administrative center is the city of Afrin, which, along with its surrounding subdistricts and
approximately 360 villages, formed a cohesive socio-economic unit deeply intertwined with its
natural environment before 2010.2

Conceptual Framework

This report provides a comprehensive analysis of the Afrin biosphere, conceptualized as an
integrated system of interconnected spheres. This framework includes: the abiotic sphere,
encompassing the region's foundational geology, topography, climate, hydrology, and soil
composition; the biotic sphere, comprising its native and cultivated flora and its diverse fauna;
and the anthroposphere, representing the human systems of agriculture, land use, and water
management that have acted as the primary drivers of ecological change. By examining the
intricate relationships between these components, this analysis seeks to construct a holistic
ecological baseline for the Afrin District as it existed in the period immediately preceding
2010.

Significance of the Pre-2010 Baseline



The establishment of a detailed ecological baseline for the period before 2010 is of critical
scientific importance. This timeframe represents the "last stable state" of the Afrin biosphere
prior to the profound and often catastrophic disruptions initiated by the Syrian Civil War
(post-2011) and subsequent military interventions.” This baseline is not merely a historical
snapshot; it serves as an indispensable scientific reference point. It provides the necessary
foundation for accurately assessing the environmental impacts of conflict, quantifying the
degradation of natural resources, and informing potential future strategies for ecological
restoration and sustainable land management. Without this benchmark, reports of
deforestation, water scarcity, and agricultural collapse remain qualitative; with it, they become
measurable phenomena within a long-term ecological trajectory. The pre-2010 data thus
functions as a critical forensic tool, allowing for a scientifically grounded understanding of the
scale and nature of environmental change in a region that has since been irrevocably altered.

ll. The Physical Environment: Foundations of a
Mediterranean Landscape

Topography and Geology: The Kurd Mountains and the Afrin Valley

The physical geography of the Afrin District is dominated by the Kurd Mountain (Kurdish:
Clyayé Kurménc), a highland region that forms a southern continuation of the extensive
Limestone Massif of northwestern Syria.” This geological foundation, composed primarily of
limestone, is the parent material for the region's soils and dictates its distinct hydrogeological
characteristics, including the formation of karstic aquifer systems. The district is
predominantly mountainous, with an average elevation ranging from 700 to 1,269 meters
above sea level; the highest summit is known locally as the "Great Mountain" (Kurdish:

Giré Mazin).? The topography is not uniform but presents a varied and complex landscape of
mountain ranges, rolling hills, and fertile plains and valleys, which in turn create a mosaic of
microclimates and distinct ecological niches.?

Central to this landscape is the Afrin River valley, a major geomorphological feature that
carves through the highlands. The valley serves as a natural boundary, separating the Kurd
Mountain from the A'zaz plain and Mount Simeon to the east and from Mount Harim to the
south.™® This river valley, along with its associated alluvial plains, constitutes the agricultural
heartland of the district, where human activity has been most concentrated for centuries.

Climate: Seasonal Patterns, Temperature Regimes, and Precipitation



Afrin's climate is classified as a warm-summer Mediterranean climate (Koppen classification:
Csa), defined by a stark seasonal dichotomy of hot, arid summers and cool, wet winters.” This
climatic pattern is the primary driver of the region's hydrological cycle, vegetation types, and
agricultural rhythms.

The hot season typically extends for nearly four months, from early June to late September,
with average daily high temperatures consistently above 31°C (89°F). The hottest months are
July and August, when average highs reach approximately 36°C (97°F) and the sky is almost
perpetually clear.™ Conversely, the cool season lasts from late November to early March.
During this period, average daily high temperatures remain below 16°C (61°F). January is the
coldest month, with an average low of 3°C (37°F) and an average high of 11°C (52°F)."
Precipitation is highly concentrated in the winter months. The rainy season begins in October
and lasts through May, with the highest rainfall occurring between December and February.
February is typically the wettest month, receiving an average of 64 mm (2.5 inches) of rain."
As a mountainous region in northwestern Syria, Afrin receives relatively high levels of annual
precipitation compared to the country's interior, with estimates ranging from 500 to 600 mm.>
Snowfall is a regular occurrence at higher elevations during the winter, contributing
significantly to the annual water budget and the recharge of groundwater systems.>

A critical climatic event that defined the end of the pre-2010 period was the severe multi-year
drought that affected Syria and the wider Fertile Crescent from 2006 to 2010. This was the
worst drought in the instrumental record, leading to widespread crop failure, the loss of
livestock, and the mass migration of rural families to urban centers, creating immense
socio-economic pressure that is widely cited as a contributing factor to the subsequent
conflict."™

Table 1: Climatological Normals for Afrin (Pre-2010)

Month Average High |Average Low |Average Average Wet
Temp (°C) Temp (°C) Monthly Days (>1 mm)

Precipitation
(mm)

January 11.1 2.8 62.2 8.3

February 13.3 3.9 63.5 7.9

March 17.2 6.1 58.4 7.6

April 22.8 9.4 38.1 5.3

May 28.9 13.3 22.9 3.5

June 33.9 17.8 7.6 1.5

July 36.1 21.1 1.3 0.5

August 36.1 21.1 2.3 0.9

September 32.8 17.8 10.2 2.3

October 27.2 12.8 33.0 5.2

November 18.9 7.8 48.3 6.7




December 12.8 4.4 61.0 7.7

Source: Data
synthesized
from historical
weather
analyses based
on the period
1980-2016."

Hydrology: The Afrin River System and Subterranean Water Resources

The hydrology of the Afrin District is a dual system composed of the surface water of the Afrin
River and its tributaries, and a vast, critically important network of subterranean groundwater
resources. The karstic limestone geology of the Kurd Mountains created an extensive natural
groundwater reservoir that historically served as a vital buffer against the region's
pronounced seasonal aridity and periodic droughts. This buffer, however, was placed under
systemic strain by state-led agricultural intensification policies before 2010. The push for food
self-sufficiency at the national level encouraged a massive expansion of irrigated agriculture
across Syria, leading to the largely unregulated proliferation of wells and the over-exploitation
of groundwater.?? This over-extraction systematically exceeded the natural recharge rate from
winter precipitation, transforming a renewable resource into a mined commodity. The
documented drying of historically perennial springs is direct evidence of a falling water table.’
Consequently, when the severe 2006-2010 drought occurred, this natural hydro-geological
buffer was already significantly compromised. The system's resilience had been critically
weakened, making the resulting crisis as much a product of unsustainable water management
as it was of climatic variability.

The Afrin River

The Afrin River is the district's namesake and its hydrological lifeline.® Originating in the Kartal
Mountains of Turkey's Gaziantep Province, the river flows south, traversing 54 kilometers of
Syrian territory through the heart of the district before re-entering Turkey and eventually
joining the Orontes River system.?® Its total length is 131 kilometers.?® The river's annual flow is
transboundary, with approximately 250 million cubic meters originating in Turkey and an
additional 60 million cubic meters originating from springs and tributaries within Syria.?

The river exhibits a classic Mediterranean flow regime, directly mirroring the seasonal
precipitation patterns. Flow is highest during the late winter and spring, with an average
discharge of 8.6 cubic meters per second (m3/s), and can peak at over 15.6 m3/s during flood
events.! In the dry summer months, the flow diminishes dramatically to as low as 1.41

m3/s, making the river less reliable for irrigation during the period of greatest need.’



Groundwater and Springs

Beneath the surface, the district's limestone formations house significant groundwater
resources stored in at least five main deep basins, with depths ranging from 150 to 300
meters." These aquifers, with rock formations dating to the second and third geological eras,
are recharged by winter precipitation and feed a network of springs that have historically
been vital sources of water for both human consumption and agriculture.” In addition to these
deep basins, numerous smaller, shallower surface basins feed hundreds of local springs
scattered throughout the region. The health and discharge rates of these springs serve as a
direct indicator of the status of the underlying groundwater reserves.

Table 2: Key Groundwater Basins and Major Springs of the Afrin District (Pre-2010)

Basin / Spring |Associated Average Basin [Geological Era |[Noted Spring
System Major Springs [Depth (m) of Aquifer Flow Rate (L/s)
Basuta and Ain [Basuta, Ain 150 - 250 Tertiary 140

Dara Basin Dara

Kafr Janneh  [Kafr Janneh (150 - 250 Tertiary 85

Basin

Gharmaka Gharmaka 200 - 270 Cretaceous |90

(Nabi Huri) (Second)

Basin

Sheikh Hadid  [Sheikh Hadid [100 - 200 Cretaceous & |N/A

Basin Tertiary

Batman - Rajo [Batman ~400 Cretaceous |70

Basin (Second)

Source: Data

compiled from

detailed

hydrogeologic

al descriptions

of the Afrin

region.’

Water Management Infrastructure (Pre-2010)

Recognizing the seasonal limitations of the river's flow and the growing demand for water, a
major infrastructure project, the Maydanki Dam (also known as the 17 April Dam), was planned
and under development on the Afrin River before 2010." The project's primary objectives were



to create a reservoir with a storage capacity of 190 million cubic meters. This was intended to
regulate the river's flow for flood control, provide a reliable source for the irrigation of over
31,000 hectares of agricultural land, supply 15 million cubic meters of drinking water annually
to the cities of Afrin and Azaz, and generate approximately 25 megawatts of hydroelectric
power.'

lll. The Pedosphere: Afrin's Living Soils

Soil Formation, Types, and Distribution

The soils of the Afrin District are a direct product of its underlying geology and Mediterranean
climate. The parent material is predominantly limestone, which weathers to form calcareous
soils rich in calcium carbonate. According to the general soil map of Syria, the northwestern
region, including Afrin, is characterized by two main soil orders:

Inceptisols and Vertisols.?’

e Inceptisols, specifically the suborder Xerochrepts, are common along Syria's northern
border with Turkey. These are relatively young soils with minimal horizon development
but are typically fertile and well-suited for the region's agriculture.?”

e Vertisols are found in the extreme northwestern parts of the country where annual
rainfall exceeds 500 mm. These are heavy clay soils that shrink and crack when dry and
swell when wet, a property that makes them fertile but challenging to manage.?’

Soil Fertility and Agricultural Potential

The soils of Afrin are consistently described in regional accounts as being highly fertile, a
characteristic that, combined with the favorable climate and water availability, has made the
district a hub of agricultural productivity for centuries.? This inherent fertility is particularly
conducive to deep-rooted, drought-tolerant tree crops, which explains the historical and
economic dominance of olive cultivation. The plains and valleys also support a wide variety of
annual crops, from cereals to vegetables.™ Pre-conflict soil chemistry analyses provide a
baseline for trace element concentrations. In the Afrin sub-district, levels of arsenic (As) and
cadmium (Cd) were measured at 6.45 mg/kg and 0.35 mg/kg, respectively. Other heavy
metals like copper, lead, and zinc were generally found at concentrations below European
Union thresholds for agricultural soils but were sometimes elevated compared to other
regional values, indicating a baseline that reflects both natural geology and long-term
agricultural activity.?’



Environmental Pressures: Erosion and Degradation

Despite their fertility, the soils of Afrin faced a significant environmental pressure before 2010:
water-driven erosion. The combination of the district's mountainous and hilly topography with
agricultural practices, such as tilling on slopes, created a high-risk environment for soil loss. A
quantitative assessment using the Universal Soil Loss Erosion (USLE) model revealed the
extent of this pre-existing challenge. The study indicated that 60% of the Afrin area
experienced soil loss rates of up to 5 tons per hectare per year. More alarmingly, 34% of the
area was subject to higher rates of 5 to 25 tons per hectare per year, and a small but
significant 4% experienced severe erosion exceeding 25 tons per hectare per year.?° This data
demonstrates that land degradation was an active and serious environmental issue in the
Afrin biosphere well before the onset of the conflict.

IV. The Flora: From Ancient Forests to Cultivated
Landscapes

The flora of the Afrin District before 2010 was a palimpsest, a landscape upon which millennia
of human activity had been written over a native ecological canvas. It comprised remnants of
ancient forest ecosystems, extensive semi-natural steppe vegetation, and, most visibly, a vast
and dominant agricultural anthroposphere centered on the olive tree. This intensification of
olive cultivation, while economically productive and culturally central, created a
landscape-scale ecological trap. By systematically replacing biodiverse native forests and
steppe with a sprawling monoculture, the region's biosphere became exceptionally
vulnerable. This system, optimized for the production of a single commodity, lacked the
inherent resilience of a more complex ecosystem. It was brittle, highly susceptible to systemic
shocks such as the climate change-induced drought of the late 2000s, and later, the targeted
exploitation and destruction that accompanied armed conflict, which disproportionately
impacts a single-species system. The economic rationale for expanding olive groves masked
the long-term ecological risks of reduced biodiversity, increased soil erosion, and heightened
water demand, creating a trap where short-term prosperity was built upon long-term fragility.

Native Vegetation and Forest Ecosystems

The Kurd-Dagh Forest Range

Historically, the Kurd-Dagh was a significant forest range in northwestern Syria. However,



extensive exploitation, particularly during the early 20th century, led to severe degradation. By
the mid-1900s, the range was described as "practically denuded," having been reduced
largely to a secondary growth coppice of Kermes oak (Quercus coccifera). Scattered, remnant
stands of native conifers, including the Aleppo pine (Pinus halepensis) and the Laricio pine
(Pinus nigra var. pallasiana), persisted within this scrubland, testifying to the area's former
forest cover.”

Dominant Biome and Characteristic Species

The Afrin region is situated within the Eastern Mediterranean
conifer-sclerophyllous-broadleaf forest ecoregion.® This biome is adapted to the seasonal
wet-dry climate and is naturally characterized by a mosaic of woodlands, shrublands, and
grasslands.

e Woodlands: Dominant tree species include conifers like the Aleppo pine and evergreen
oaks such as the Palestine oak (Quercus calliprinos). Deciduous oaks, including the
Aleppo oak (Quercus infectoria), are also key components of the forest canopy.®? The
understory and more open areas support a rich community of sclerophyllous
(hard-leaved) shrubs and small trees, notably terebinth (

Pistacia spp.), wild olive (Olea europaea subsp. oleaster), and strawberry tree (Arbutus
andrachne).®

e Paleobotanical Context: Archaeobotanical studies from sites across northern Syria
confirm the deep history of this vegetation type, revealing that the ancient landscape of
the early Holocene was a steppe-forest dominated by Atlantic terebinth (Pistacia
atlantica), wild almond (Amygdalus sp.), and various species of oak (Quercus sp.).**

e Wild and Endemic Flora: The Aleppo Hill phytogeographical center, which is adjacent
to and ecologically connected with Afrin, is noted for its distinct species, including the
Aleppo tulip (Tulipa aleppensis) and milkvetches like Astragalus dorcoceras.® The
mountains of the region are also a source of important edible and medicinal wild plants,
which have been part of the local subsistence economy for generations. These include
the Syrian wild rhubarb (

Rheum ribes), known locally as Revas or Réwas, and a variety of other wild greens
collectively referred to in Kurdish as Pincar.

Table 3: Representative Native and Cultivated Flora of the Afrin District (Pre-2010)

Category Species Common Type Ecological /
(Scientific Name(s) Economic
Name) Significance
Native Flora |Pinus Aleppo Pine  [Conifer Tree  [Key species of
halepensis native forests;
timber, resin.




subsp. oleaster

Quercus Kermes Oak  [Evergreen Tree [Dominant
coccifera species in
degraded
scrubland
(maquis).
Quercus Aleppo Oak  |Deciduous Component of
infectoria Tree native mixed
forests.
Pistacia Atlantic Deciduous Ancient
atlantica Terebinth Tree component of
steppe-forest;
source of resin.
Olea europaea |Wild Olive Evergreen Tree Wild progenitor

of cultivated

olive; part of
native biome.
Rheum ribes  [Syrian Rhubarb|Perennial Herb [Edible wild
plant
harvested from
mountains.
Tulipa Aleppo Tulip  [Bulbous Plant [Distinctive
aleppensis species of the
regional flora.
Cultivated Olea europaea [Sweet Olive  [Fruit Tree Dominant
Flora "Halouni’ cultivar (85%);
primary source
for olive oil.
Olea europaea [Khalkhali Olive [Fruit Tree Secondary
'Khalkhali' cultivar (15%);
used for table
olives.
Triticum Wheat Cereal Crop  [Major staple
aestivum grain grown in
plains.
Hordeum Barley Cereal Crop  |[Important
vulgare cereal for food
and animal
feed.
Punica Pomegranate [Fruit Tree Widely
granatum cultivated fruit
tree.
Ficus carica  [Fig Fruit Tree Traditional and




common fruit
crop.

Vitis vinifera  |Grape Vine Cultivated for
table grapes
and other
products.
Juglans regia [Walnut Nut Tree Cultivated in
suitable
microclimates
for nuts and
timber.

Source: Data
synthesized
from
descriptions of
Syrian flora,
agriculture,
and specific
accounts of
the Afrin

region.’

The Agricultural Anthroposphere

The Olive Hegemony

The olive tree (Olea europaea) was the undisputed symbol and economic engine of the Afrin
District.® Before 2010, the landscape was dominated by vast olive groves, with conservative
estimates placing the number of trees at 11 to 13 million, and other regional accounts
suggesting figures as high as 15 or 18 million." This extensive monoculture represented the
most significant human transformation of the native landscape, creating an economy deeply
dependent on a single agricultural commodity. The primary cultivars grown were the "Halouni’
or Sweet Olive, which accounted for approximately 85% of the trees and was prized for oil
production, and the "Khalkhali," which made up the remaining 15% and was used primarily as
a table olive.®® The district was renowned throughout Syria and beyond for producing
exceptionally high-quality olive oil, often marketed as "Kurdish oil" (

Zeyté Kurdi), and was a principal supplier of this oil for the manufacturing of the
world-famous Aleppo soap.?



Diversified Cultivation

While olives were dominant, the fertility of Afrin's plains and valleys supported a diverse array
of other agricultural products.

e Cereals: Wheat, barley, and lentils were the main staple grains cultivated in the region's
plains.?

e Fruits and Nuts: A wide variety of fruits were grown, including pomegranates, figs,
grapes, apples, pears, and citrus. Nut trees such as walnuts and almonds were also
common.”

¢ Industrial Crops and Vegetables: In addition to subsistence and market crops, the
region also produced industrial crops like cotton and sugar beet, alongside various

vegetables.?

e Livestock: The varied topography, including pastures and scrubland, supported a
significant livestock population, including cattle, goats, and the distinguished local
Awassi breed of sheep.

V. The Fauna: Wildlife of the Kurd Mountains and Afrin

Valley

The faunal communities of the Afrin District before 2010 reflected its position as a
Mediterranean mountain ecosystem at the crossroads of different biogeographical zones.
While no comprehensive, site-specific faunal survey for the district from this period exists, a
robust picture can be constructed by synthesizing regional checklists and ecological studies
from the Aleppo Governorate, Syria, and the broader Levant. The evidence points to a diverse
but fragmented wildlife population living within a landscape heavily modified by human

activity.

Table 4: Representative Fauna of the Afrin Region (Pre-2010, Inferred from Regional

Data)
Class Species Common Name[Habitat / Status|Global
(Scientific in Region Conservation
Name) Status (ca.
2010)
Mammalia Canis aureus [Golden Jackal |Widespread |Least Concern
generalistin  [(LC)
varied habitats.
Vulpes vulpes |Red Fox Common in Least Concern

agricultural

(LC)




and scrubland
areas.

snake in varied

Hyaena hyaenalStriped Hyena |[Likely present [Near
in remote, Threatened
rocky areas;  [(NT)
secretive.

Sus scrofa Wild Boar Common in Least Concern
forested and |(LC)
agricultural
areas.

Sciurus Caucasian Inhabitant of |Least Concern

anomalus Squirrel remnant oak  [(LC)
and pine
woodlands.

Aves Aquila heliaca [mperial Eagle |Migrant/winteri Vulnerable
ng raptor. (VU)

Falco Lesser Kestrel |Migratory Vulnerable

naumanni falcon, breeds [(VU)
in open
country.

Oxyura White-headed |Wintering Endangered

eucocephala [Duck waterfowl in  |(EN)
suitable water
bodies.

Vanellus Sociable Critically rare [Critically

gregarius Lapwing migrant Endangered
through open |(CR)
plains.

Dendrocopos [Syrian Resident in Least Concern

Syriacus Woodpecker [olive groves  [(LC)
and
woodlands.

Reptilia Testudo Spur-thighed [Common in Vulnerable
graeca Tortoise scrubland and [(VU)
agricultural
margins.

[ audakia stelliolStarred Agama |[Common in Least Concern
rocky outcrops [(LC)
and ruins.

Hemorrhois  [Coin-marked |Common Least Concern

nummifer Snake non-venomous [(LC)




habitats.

Amphibia Hyla savignyi [Middle East  [Common near |Least Concern
Tree Frog rivers, springs, [(LC)
and irrigation.
Pelophylax Marsh Frog Abundant in  [Least Concern
ridibundus permanent (LC)
water bodies.
Insecta Calopteryx Banded Dragonfly Least Concern
splendens Demoiselle species (LC)
indicative of
river health.
Note: This list
is
representative,
not exhaustive.
Faunal
presence is

inferred from
checklists for
the Aleppo
Governorate,
Syria, and the
Levant.
Conservation
Statuses are
approximate
for the
pre-2010
period based
on I[UCN
assessments
from that
era..>?

Terrestrial Vertebrates: Mammals, Reptiles, and Amphibians

e Mammals: The mammalian fauna of Afrin was likely composed of species adaptable to
a human-modified mosaic of forest remnants, scrubland, and agricultural fields.
Generalist carnivores such as the golden jackal (Canis aureus) and the red fox (Vulpes
vulpes) were almost certainly common.*? Larger, more elusive carnivores like the gray
wolf (



Canis lupus) and the striped hyena (Hyaena hyaena) may have persisted in the more
remote and rugged parts of the Kurd Mountains, though their populations would have
been small and fragmented.* The wild boar (

Sus scrofa) was likely a common inhabitant of woodlands and areas adjacent to
agriculture. The Caucasian squirrel (Sciurus anomalus) would have been found in the
remaining oak and pine forests.*® A variety of smaller mammals, including hares,
hedgehogs, numerous species of rodents (jirds, voles, mice), and bats, would have
comprised the bulk of the mammalian biodiversity.®? Larger herbivores like the roe deer
(

Capreolus capreolus) and the wild goat (Capra aegagrus), while historically present in
Syrian mountains, were likely very rare or locally extinct in Afrin by this period due to
habitat loss and hunting pressure.*®

Reptiles and Amphibians: The herpetofauna is characteristic of the Eastern
Mediterranean. Common reptile species would have included the Spur-thighed Tortoise
(Testudo graeca), the Starred Agama (Laudakia stellio) in rocky areas, and a variety of
geckos (e.g., Asaccus elisae), skinks, and lizards like the widespread Snake-eyed Lizard
(Ophisops elegans).*” The snake community would have been dominated by
non-venomous species such as the Coin-marked snake (

Hemorrhois nummifer) and various racers, though vipers like the Palestine viper (Daboia
palaestinae) were also part of the regional fauna. The amphibian population,
constrained by the seasonal availability of water, would have been concentrated around
the Afrin River, its tributaries, and permanent springs. Key species included the
adaptable Middle East Tree Frog (Hyla savignyi) and the abundant Marsh Frog
(Pelophylax ridibundus).*’

Avian Diversity: An Analysis of the Birds of the Aleppo Governorate

The avifauna of the Afrin region is exceptionally rich, benefiting from its diverse habitats and
its location along a major migratory flyway. The comprehensive checklist for the broader
Aleppo Governorate, which includes Afrin, lists 281 species, encompassing resident, breeding,
wintering, and migratory birds.*

Key Groups: The list includes a significant number of waterfowl and waders that would
have utilized the Afrin River and any associated wetlands, especially during migration.
The region is also important for a wide array of raptors, including resident species and
migrants like the Imperial Eagle (Aquila heliaca) and Lesser Kestrel (Falco naumanni).*
The mosaic of olive groves, scrubland, and open fields provided ideal habitat for
numerous passerine species, from shrikes and larks to a multitude of warblers, finches,
and buntings.*®

Conservation Significance: Before 2010, the region provided habitat for several bird
species of global conservation concern. These included endangered species like the
White-headed Duck (Oxyura leucocephala), vulnerable species such as the European



Turtle-Dove (Streptelia turtur), and the critically endangered Sociable Lapwing (Vanellus
gregarius), a rare migrant that may have passed through the district's open plains.*® The
presence of these species underscores the ecological importance of the Afrin
biosphere for avian conservation, particularly for migratory populations.

Aquatic Ecosystems: Life Within the Afrin River and its Tributaries

The Afrin River and its associated water bodies supported a distinct aquatic ecosystem that
was already showing signs of significant stress in the years leading up to 2010.

Fish Fauna: As a tributary of the Orontes, the Afrin River is part of the Orontes River
basin freshwater ecoregion, which is noted for its high level of fish endemism.>?> While a
specific species list for the Afrin River itself is not available, the basin is home to several
endemic cyprinid species, including

Alburnus orontis and Chondrostoma kinzelbachi, which were likely present in the river
system.®? The native fish fauna was already facing pressure from the introduction of
non-native species like carp in reservoirs and from overfishing.>

Invertebrate Indicators: A crucial study of Odonata (dragonflies and damselflies)
conducted in northern Syria between 2006 and 2010 provides direct, localized evidence
of the pre-conflict ecological condition of the Afrin River.** The study, which included
sampling sites on the Afrin River and its tributary, the Al Basota River, recorded a total of
37 species in the wider region. However, the researchers explicitly noted a "generalized
decrease in the water quality of Syrian rivers, and an increasing number of rivers falling
dry." This environmental degradation was causing populations of sensitive, lotic
(flowing-water) species to become reduced to "disjunct islands.” The study highlighted
the case of

Calopteryx splendens hyalina, a damselfly subspecies once common from the Afrin
valley to Lake Hula, which appeared to have become extinct in the Orontes valley
proper. This research confirms that the aquatic ecosystem of the Afrin River was already
significantly stressed and degraded before the events of 2011.44

VI. Synthesis: Human-Environment Dynamics Before
2010

The biosphere of Afrin before 2010 was the product of a long and complex interplay between
its natural endowments and centuries of human intervention. The policies and practices of the
Syrian state in the decades leading up to 2010 were particularly influential, shaping a
landscape that was highly productive but environmentally precarious.



A Century of Land Use

The land tenure system in Afrin evolved from Ottoman and French Mandate-era structures
into the system governed by the Syrian Arab Republic.” Major land reforms enacted nationally
after 1958, and particularly after the Ba'ath Party came to power in 1963, broke up large feudal
estates and redistributed land.* This was followed by a period of increasing state control over
the agricultural sector, where production quotas and marketing for strategic crops like wheat
and cotton were centrally managed.? While these policies dramatically reshaped agriculture
in other parts of Syria, the Afrin District largely continued its trajectory as a region dominated
by its traditional, privately-held olive groves, though it was still subject to the broader
economic and resource policies of the state.? Prior to 2011, Afrin was noted as being one of
the least "Arabized" of Syria's Kurdish regions, having been spared the large-scale
demographic and land-use engineering projects, such as the "Arab Belt" of the 1970s, that
affected northeastern Syria.

Water Management and Agricultural Development Policies

Syria's national development strategy before 2011 was heavily centered on achieving food
self-sufficiency. This goal drove massive public investment in agricultural infrastructure,
particularly large-scale irrigation projects, dams, and land reclamation schemes.?? While this
led to a significant expansion of irrigated land area, it came at a high environmental cost. The
state's policies, including generous subsidies for diesel fuel used for water pumps,
incentivized the rapid and unsustainable over-exploitation of the nation's groundwater
resources.”

This resulted in a chronic national water deficit, with groundwater withdrawal far exceeding
the natural recharge rate in most basins.?® The consequences were falling water tables, the
drying of springs and rivers, and increased pumping costs for farmers. A key piece of
legislation, Water Law No. 31 of 2005, was introduced to address this crisis by regulating
well-digging and promoting water use efficiency, but it was largely unenforced and failed to
halt the trend of depletion.?’ The Afrin District, with its reliance on both surface and
groundwater for its valuable agricultural sector, was directly implicated in and affected by this
national water crisis.

Pre-Conflict Environmental Pressures and Conservation Status

The Afrin biosphere was subject to a suite of significant environmental pressures long before
2010. The most acute of these were:
1. Water Scarcity: Driven by the combination of a naturally arid summer climate, periodic



severe droughts, and systemic mismanagement that led to the depletion of
groundwater reserves."™
2. Soil Erosion: A direct consequence of agricultural practices, particularly the cultivation
of olive groves on the region's sloped and mountainous terrain, leading to substantial
annual loss of topsoil.*°
3. Habitat Loss and Fragmentation: The overwhelming dominance of the olive
monoculture resulted in the large-scale conversion of native forest and steppe habitats,
fragmenting wildlife populations and reducing overall biodiversity.
4. Water Pollution: The discharge of untreated domestic and industrial wastewater, along
with agricultural runoff, was a growing concern impacting water quality in rivers like the
Afrin, as evidenced by the decline of sensitive aquatic indicator species.?
Official conservation efforts in Syria before 2011 were often criticized as being ineffective and
poorly conceived. The designation of protected areas was typically a top-down process
managed by the Ministry of Agriculture, which prioritized areas based on simple metrics like
forest density rather than comprehensive biodiversity assessments.> This approach often
ignored ecologically important but less forested areas, such as arid lands with rare flora.
Furthermore, the exclusion of local communities from the management of these protected
areas often fostered resentment and undermined conservation goals, as these efforts were
perceived as a form of state control rather than a shared responsibility.>® This suggests that
dedicated, scientifically-grounded environmental conservation was not a high priority in the
governance of the Afrin region before the conflict.

VIl. Conclusion: A Portrait of a Biosphere on the Brink

The biosphere of the Afrin District before 2010 was a landscape of profound contrasts and
inherent tensions. It was a region of significant natural wealth, defined by a mountainous
limestone topography, a classic Mediterranean climate, fertile soils, and a dual hydrological
system of a seasonal river and vital groundwater reserves. This natural endowment supported
arich, albeit fragmented, diversity of flora and fauna characteristic of the Eastern
Mediterranean.

However, this natural system was overlaid and fundamentally reshaped by millennia of human
activity, culminating in the highly specialized agro-ecosystem that existed in the early 21st
century. The landscape was dominated by a vast and economically vital olive monoculture, a
testament to the region's agricultural productivity but also a source of its ecological fragility.
The analysis of the pre-2010 state reveals a biosphere that was tightly coupled and operating
under significant, accumulating stress. The state-driven pursuit of agricultural self-sufficiency
led directly to the unsustainable depletion of the groundwater buffer that was essential for
resilience against drought. The intensification of agriculture on sloped terrain accelerated soil
erosion, degrading the very foundation of the region's productivity. The replacement of
biodiverse native forests and steppe with olive groves altered habitats, diminished ecological
complexity, and concentrated both economic and ecological risk into a single crop system.



Therefore, the pre-2010 Afrin biosphere should not be viewed as a pristine or stable
ecosystem. It was a system that, while appearing prosperous and productive on the surface,
was internally fragile and had been pushed to, and in some cases beyond, its sustainable
limits. Its resilience had been compromised by decades of resource mismanagement. It was a
biosphere on the brink, acutely vulnerable to the synergistic shocks of the severe 2006-2010
drought and the devastating, transformative conflict that was to follow. This baseline portrait
underscores a critical lesson: long-term environmental mismanagement creates the
underlying conditions for social and ecological collapse when confronted with acute political
or climatic crises.
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