3

UNEP/DEWA/TR.01-3

The Mesopotamian Marshlands:
Demise of an Ecosystem

Concerted action by Tigris-Euphrates basin countries is urgently required to protect
the last vestige of the Mesopotamian marshlands. Landsat 7 true colour image (Bands
7, 4 and 2) of the remaining northeastern section of Hawr Al Hawizeh/Hawr Al Azim
marshes straddling the Iran-Iraq border taken on 14 April 2001.
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‘Ever the river has risen and brought us the flood,
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Foreword

At the dawn of the new millennium, the tragic
loss of the Mesopotamian marshlands stands out
as one of the world’s greatest environmental
disasters. Dams and drainage schemes have
transformed one of the finest wetlands, the
fabled Eden of the Fertile Crescent that has
inspired humanity for millennia, into salt-
encrusted desert. The ecological life-support
system of a distinct indigenous people dwelling
in a rare water-world of dense reed beds and
teeming wildlife has collapsed. Humanity’s
impact on the planet’s fragile ecosystems could
not be more dramatically illustrated. This
Mesopotamian story is yet another wake-up call
alerting us to the fraying fabric of spaceship
earth. We are again reminded that we need to act
now to restore ecosystems on a global scale.

UNERP, as the ‘environmental conscience’ of
the United Nations family, has prepared this
study as a demonstration of its commitment to
providing early warning and neutral scientific
assessments on human-driven environmental
problems. Satellite imaging and remote sensing,
the ‘eyes in the sky’, have become indispensable
tools providing hard evidence about the scale
and speed of marshland and other ecosystem’s
degradation. These tools, however, need to be
supplemented by ground collected data on
changes in river flows, freshwater pollution and
wildlife impacts. Progress can be made but only
by involving all riparian countries and stakehold-
ers with a common platform of shared informa-
tion, to rationally discuss water issues and
remediation measures.

The demise of the Mesopotamian marshlands
is part and parcel of an underlying hydrologic
catchment problem; growing demands on the
dwindling water supplies of the Tigris-Euphrates
basin. UNEP has always maintained that the river
basin, as a natural ecosystem, is the fundamental
unit for managing water resources in a holistic
and sustainable manner. To help move this
concept forward, UNEP’s Regional Office for
West Asia (ROWA) proposes to undertake a
comprehensive and integrated scientific

assessment of the Tigris-Euphrates drainage
basin in collaboration with riparian countries
and regional organizations. Backed with
scientific knowledge, countries should be in a
better position to make sound decisions on the
equitable sharing and optimal use of Tigris and
Euphrates waters. To this end, UNEP/ROWA has
initiated consultative meetings bringing together
representatives from Iraq and Syria, the Arab
Centre for the Studies of Arid Zones and Dry
Lands (ACSAD) and the Regional Organisation
for the Protection of the Marine Environment
(ROPME). We trust that this cooperation will
continue to grow, and that all countries sharing
the watershed will rejoin cooperation efforts to
address this environmental disaster.

This report conveys a sense of urgency that we
hope will help catalyze the adoption of a river
basin approach by riparian countries and
eventually lead to a treaty on sharing the waters
of the Tigris and Euphrates rivers. Such an
international agreement is not only essential to
safeguard the lifeblood of millions of human
beings, but also to sustain the health and produc-
tive potential of plants, wildlife, coastal fisheries
and natural systems to provide ecological
services of clean water, clear air and fertile soils.
International cooperation and action is also
critical to protecting the last vestige of the
marshlands straddling the Iran-lraq border and
for any future ecological recovery plans of
lower Mesopotamia.

UNEP’s scientists at GRID-Geneva and GRID-
Sioux Falls in collaboration with ROWA, in their
groundbreaking work, have demonstrated the
capacity of UNEP to identify conditions and
trends throughout the planet. It is up to the
world’s nations to act on this knowledge.

Timothy W. Foresman — Director
UNEP/Division of Early Warning and Assessment
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Executive Summary

The Mesopotamian marshlands are part of a nutrients, that has adversely affected marshland
major international river system, the Tigris and fertility and ecosystem processes. Other
Euphrates; one of the great ‘cradles of contaminants, including industrial and
civilisation’ and the largest river system in agricultural chemicals
southwest Asia. Modern water works and as well as urban —,
associated agricultural schemes have led to effluent, have Th e cumu | ative
extensive environmental change in the basin. further aggravated :
These changes have not only restructured the situation. Impa cts ...
human activity, but dams and drainage schemes The Mesopotamian __have been
have drastically transformed the landscape and marshlands, which
hydrology of the river system itself. This study until recently enormous.
addresses one of the most important changes extended over an S
that have occurred in the Tigris-Euphrates original area of 15,000
basin over the past 30 years: the desiccation of — 20,000 km?, have been devastated by the
the vast Mesopotamian marshlands - one of the combined impact of massive drainage works
world’s most significant wetlands and a implemented in southern Iraq in the late
biodiversity centre of global importance. 1980s/early 1990s and upstream damming.
The basin’s ecology has been fundamentally The Central and Al Hammar marshlands have
transformed as riparian countries entered the completely collapsed with respectively 97% and
‘Age of Dams’ in the late 1950s and which is 94% of their land cover transformed into bare
continuing into the twenty-first century. The land and salt crusts, while less than a third of
cumulative impacts of the construction of more the transboundary Hawr Al Hawizeh/Al Azim
than thirty large dams, particularly those remains. This remaining area is also under
recently built in the headwater region of high risk of disappearance due to upstream
Turkey under the Southeast Anatolia Project activities, including the recently inaugurated
(GAP), have been enormous. This is Karkheh dam in Iran and associated water
graphically illustrated by the fact that the gross transfer designs to Kuwait and the planned
storage capacity of the dams on the Euphrates llisu dam in Turkey.
is five times greater than the river’s annual flow, The impacts of marshland desiccation on
and twice that of the Tigris. Furthermore, this wildlife have been equally devastating. Several
level of unprecedented human control of the endemic species of mammals, birds and fish
rivers’ waters is bound to rise, as at least twenty have become extinct or are seriously
more dams are planned or are currently under threatened. The marshlands’ disappearance as
construction. One of the most important a key wintering and staging site in the inter-
impacts of such development is that it has continental migration of birds has placed an
substantially reduced the water supply and estimated forty species of avians at risk and
effectively eliminated the flood pulses that caused significant reductions in their
sustained wetland ecosystems in the lower populations. Even though dam reservoirs
basin. In addition, there has been a marked upstream are reportedly providing habitat for
degradation of water quality in the migratory birds, this only compensates in a
mainstreams of the Tigris and Euphrates, due limited way for the loss experienced as a result
to saline return drainage from irrigation of the drying out of the Mesopotamian
schemes and dam retention of sediment and wetlands. Coastal fisheries in the Persian Gulf,
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dependent on the marshland habitat for
spawning migrations and nursery grounds,
have also experienced significant reductions. In
the Shatt al-Arab estuary, decrease in freshwater
flows has stimulated seawater intrusion and
disrupted its complex ecology. In addition, the
reduced amount of sediment reaching the sea
has slowed the accretion of the Shatt al-Arab
coastal delta, and the whole geologic process
may eventually be reversed through coastal
erosion.

Marsh Arab society, whose livelihood has
been entirely dependent on the wetland
ecosystem for millennia, has been dealt a
shattering blow. The numerous economic
benefits provided by the marshlands, from
fishing, hunting, rice cultivation, a prodigious
reed supply for construction and paper milling
as well as tourism, have been lost. As their life-
supporting ecosystem vanished, at least 40,000
of the approximately half-million Marsh Arabs
sought refuge in Iran, while the rest linger in
unknown conditions inside Iraqg. A 5,000-year-
old culture is in serious jeopardy of coming to
an abrupt end.

Broad recommendations aimed at
promoting basin-wide co-operation, mitigating
the impacts of dams in the upper basin and

instituting measures for the restoration of the
Mesopotamian marshlands are proposed.
Difficult political realities of the region
notwithstanding, the gravity of the situation
warrants that the international community
catalyse dialogue between riparian countries to
reach an agreement(s) on sharing the waters of
the Tigris and Euphrates rivers in an equitable
and optimal manner. The impact of dams
needs to be mitigated by ensuring a minimal
water flow to sustain life in the twin rivers and
downstream ecosystems. The role of water
works, particularly those that were built in an
earlier era for flood protection purposes, needs
to be reassessed, while dam developers and
financial creditors are urged to adhere to the
policy guidelines recently laid down by the
World Commission on Dams and the core
provisions of the United Nations Convention
on the Law of the Non-navigational Uses of
International Watercourses. A long-term
rehabilitation strategy for the Mesopotamian
marshlands should strive for at least partial re-
flooding of the delta. Meanwhile, priority
needs to be given to the conservation of the
remaining transboundary Hawr Al Hawizeh/Al
Azim marshes straddling the Iran-Iraq border.

The Mesopotamian Marshlands: Demise of an Ecosystem



1 Introduction

This report examines the disappearance of
one of the world’s greatest wetlands and the
largest such ecosystem in southwest Asia, the
Mesopotamian marshlands. The causes
leading to the collapse of this wetland system
are discussed in two sections. The first
considers the role of upstream dam
construction in wetland loss; the second deals
with engineering works specifically
implemented to drain the marshlands. UNEP
has prepared this assessment study to raise
awareness and stimulate dialogue about
sustainable use of wetland, water and
biodiversity resources in West Asia, and to
draw the global community’s attention on
how human actions continue to alter the
Earth’s environment in fundamental and
often irreversible ways. Although prospects
for the Mesopotamian marshlands are bleak,
there remains an opportunity to conserve the
last vestige of the marshlands straddling the
Iran-Irag border, and to undertake measures
for partial restoration through managed
flooding. The urgency of the situation
cannot, however, be overemphasised. The
disintegration of Marsh Arab society, a
unique community that has lived in the
marshlands for more than five millennia,
underlines a vivid human dimension to this
environmental disaster.

The loss of the Mesopotamian marshlands
occurs in a wider regional and global context
of growing water stress, with the Tigris-
Euphrates river system emerging as one of
the world’s leading water flashpoints in the
twenty-first century. Left unresolved, this
water crisis poses a potential threat to
regional security with grave consequences to
the basin’s inhabitants and their environment
that will only become fully manifest in future
decades. UNEP has long advocated that only
a river basin approach involving all
stakeholders and emphasising the

Introduction

connections between ecosystem components
(land-air-water-biodiversity) offers a holistic and
viable framework for the sustainable
management of freshwater resources. Although
this study focuses on wetlands in the lower basin,
it also stresses the impacts of dams in the upper
catchment on downstream ecosystems. In
carrying out this analysis, Geographic
Information Systems (GIS) and satellite imagery
were employed to integrate and visualise the
results using maps. In view of the constraints of
undertaking fieldwork in this region, satellite
imagery proved to be a particularly timely and
useful tool in evaluating the magnitude of land
cover and land use changes that have taken
place. Although field verification would
obviously have improved the analysis and
confidence levels of interpretation, there can be
no doubt that the main findings of this
assessment are reliable as to the overall
magnitude and range of environmental impacts.

This assessment study documenting the loss
of a precious and rare wetland ecosystem also
serves as a UNEP contribution to the 10-year
review process of the implementation of Agenda
21 (R10+10) endorsed by the world’s nations at
the United Nations Conference on Environment
and Development in 1992, and which
approximately coincides with the time span of
marshland desiccation. It is a sobering alert not
only about the accelerating pace of human-
driven environmental change at the turn of the
twenty-first century, but also of the unremitting
pressures of the modern age that are
threatening the traditions and structures of
many indigenous societies, and alienating them
from their natural environment.

The present study has been carried out within
the framework of a broader initiative to assess
the water resources of the Tigris-Euphrates
drainage basin, including surface and ground
waters as well as the hydrologically-linked
marine coastal area in the northern Persian



Gulf. It is the first of a suite of UNEP Regional Office for West Asia hosted the “First

information products aiming to stimulate Consultative Meeting on the Assessment of the
dialogue and promote cooperation between Euphrates and Tigris River Basins” in March
riparian countries on the integrated 2001 to lay the groundwork and develop an
management of the Tigris-Euphrates river outline for a basin-wide study. The overall aim
system. This includes plans to prepare a of this project is to provide sound scientific
comprehensive scientific assessment of the advice to policy and decision-makers in the
basin in collaboration with regional partner region, as well as to underpin potential
organisations and member states, resources international donor projects to better manage
permitting. It is within this context that UNEP’s the waters of the Tigris-Euphrates river system.

2 The Mesopotamian Marshlands: Demise of an Ecosystem



2 The Tigris-Euphrates Drainage Basin

Sprawling in a wide arc around the confluence
of the Tigris and Euphrates rivers in southern
Irag and southwestern Iran, the Mesopotamian
marshlands are dependent on the floodwater
pulses of the twin rivers nourishing their very
existence. As downstream receivers of water,
the marshlands are highly vulnerable to the
impacts of human activities upstream. An
objective assessment of environmental change
in the marshlands therefore needs to take stock
of developments throughout the basin that may

alter the timing, quantity and quality of water
flows. Consequently, prior to discussing the
main issue of this study, being the fate of the
Mesopotamian marshlands, this section
describes the watershed’s hydrology and
twentieth-century water management projects
impacting on the marshlands. With this
background, a more comprehensive picture of
the events leading to the decline of these vast
wetland resources should emerge.

Map 1 - Shaded relief map of the Tigris-Euphrates basin (darker area shading and outlined in blue).

The Tigris-Euphrates Drainage Basin



2.1 Hydrology of the Tigris-Euphrates Basin

An overview of the basin’s hydrology provides
critical insight to understanding how hydraulic
works have affected the lower Mesopotamian
marshlands. The watershed’s topography is
such that the headwater catchment generating
Tigris and Euphrates flows is wholly located in
the north and eastern parts of the basin in the
highlands of Turkey, Irag and Iran (Map 1).
Arising near Mount Ararat at heights of around
4,500 m near lake Van, the Euphrates traverses

an expanse of about 3,000 kilometres. This is a
considerably longer distance than that travelled
by the Tigris, which rises in the small mountain
lake of Hazar and whose total length is around
1,900 kilometres. Although the Euphrates
drains a larger surface area (579,314 km?) than
the Tigris (371,562 km?), an overwhelming 88-
98% of Euphrates runoff is produced in the
highlands of southeastern Turkey while the
remainder of its catchment is an arid region
that contributes little inflow. In contrast, the
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Map 2 - Sub-basins of the Tigris-Euphrates watershed.
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Tigris is less dependent on the headwater Country Euphrates Basin % Tigris Basin %
region in Turkey, which contributes an F—, 7556 e
. o ran - - , .
estimated 32-50% of its discharge. The
L . Irag 282,532 48.8 142,175 38
balance of Tigris flows is produced by a . .
. . . . Saudi Arabia* 77,090 13.3
series of major left bank tributaries .
. . Syria 95,405 16.5 948 0.3
descending from the Zagros Mountains of Turk o 7 o G5 A
. rke , . , .
Iran and Iraq (Map 2). Prior to dam HTREY
construction, estimates of the mean annual Total 579,314 100.0 371,562 100.0

runoff of the Tigris at Baghdad ranged from Table 1 - Area of Tigris-Euphrates Drainage Basin in Riparian Countries (km?).
49.2 -52.6 BCM (bi Ilion cubic meters), (* The country includes part of the catchment area but the main river does not flow through

which is considerably greater than that of it. Adapted and calculated by UNEP/GRID-Geneva from Hydrolk, USGS/EDC)

the Euphrates at Hit ranging between Syria and Iraq, while the Tigris catchment

28.4 — 32.4 BCM. whose source is also in Turkey is shared with
Irag and Iran (Table 1). Syria also has access to
a 20 km stretch on the right bank of the Tigris,
which forms its extreme northeast border with
Turkey. The aforementioned difference in
runoff generation patterns between the Tigris
and Euphrates has important implications for
water management projects. With the
Euphrates’ main tributaries all located in its
upper catchment, Turkey, by damming the
river, is able to exert almost full command over
the river’s hydrological regime. For
the Tigris, dams in Turkey would also
have an important impact, but only
partial control of the river’s waters
would be possible as it receives major
water flows from tributaries along its
middle course. A more complex series
of dams on Tigris tributaries in Iran
and Irag are therefore necessary to
yield a similar level of river control as
on the Euphrates (Beaumont, 1998).

Superimposed on the natural drainage basin
of the Tigris and Euphrates is a complex
geopolitical reality, with several countries
controlling the upper, middle and lower
courses of the twin rivers. Geographically, the
principal riparian nations are aligned above
each other, creating a classical “dominant
upstream vs. vulnerable downstream
relationship”. In this hierarchical order, the
Euphrates rises in Turkey and flows through

Historically and prior to dam
construction, two characteristic
features distinguished the hydrological
regime of the Tigris-Euphrates river
system. The first is sudden and violent
flooding. Annual precipitation in the
Anatolian and Zagros highlands, where
most of the water of the twin rivers is
generated, typically exceed 1,000 mm
(Map 3). As most of this precipitation

Map 3 - Mean annual precipitation in the Tigris-Euphrates basin.
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occurs in winter, it falls as snow and may
remain fixed in a solid state for half the year
(Beaumont, 1978). With snow melt in spring,
vast quantities of water are rapidly released,
creating periodic flooding downstream. These
flood waves are a major driving force in the
ecology of the Tigris-Euphrates river system,
particularly of the alluvial-deltaic plains of
lower Mesopotamia as it constantly shifts
between desert and marsh. The other
distinguishing mark is the highly irregular
regime of the twin rivers, both between and
within years. Hydrological records (1937-1964)
at the Turkish-Syrian border for the Euphrates
range from a minimum flow of 16,871 MCM/y
(1961) to a maximum discharge of 43,456
MCM/y (1963), while that of the Tigris at Cizre
in the upper Tigris dropped to 7,891 MCM/y
(1961) rising by a factor of four to 34,340
MCM/y (1969). Similarly, there are steep
differences between maximum and minimum
monthly flows, which for the Tigris is nearly 80-
fold and for the Euphrates 28 times as much
(Kolars and Mitchell, 1991). The concentration
of discharge over a short time period causes
extensive spring flooding, inundating wide
areas and creating a mosaic of permanent and
temporary water bodies in the flat alluvial plain
between the two rivers. The seasonal flood
regime is thus of critical importance to the
ecological dynamics of the marshlands,
governing not only the physical extent of the
marshes but also the range and distribution of
flora and fauna it supports. The centrepiece of
this vast marshland complex is around the
confluence of the Tigris and Euphrates, which
join to form a common outlet into the Persian
Gulf: the 192 km long Shatt al-Arab. It should
be noted here that the creation of the
marshlands has also been significantly
influenced by the deltas of the Karun and
Karkheh, which descending south-westward
from the Zagros Mountains of Iran, have
effectively blocked the outlet of the Tigris-

Euphrates system and thereby contributed to
the formation of the marshes at the combined
deltas of the four rivers. The Karkheh also
provides important water flows into the eastern
marshlands, in to which it ultimately dissipates.

2.2 River Engineering in the Twentieth Century

Although water management projects in the
Tigris-Euphrates basin extend back over six
millennia, significant changes have occurred in
the location and type of river control works
introduced in the second half of the twentieth
century. Of major impact on basin hydrology
has been the construction of large dams, which
has revolutionised the river system
management regime. Large dams mark a
fundamental departure in the course and focus
of the basin’s historical riverine development.
They have induced a major shift from ancient
downstream diversion activities by barrages and
irrigation canals in the lowlands of southern
Iraq, to modern water storage and
hydroelectric projects in the upper basin in
Turkey and Syria on the Euphrates and in
Turkey, Irag and Iran on the Tigris and its
associated tributaries (Beaumont, 1998).

The diversion of floodwaters into seasonal
lakes and natural depressions along the middle
course of the Euphrates and Tigris signalled
the first major change in river management
activity. The Ramadi barrage was built in 1951
to divert water from the Euphrates River to
Habbaniyah depression and in the event of
extreme floods, excess water was channelled by
a canal into the larger Abu Dibbis depression
creating the Razzaza Lake. On the Tigris, the
Samarra barrage was completed in 1954 to
divert flood peaks into the Tharthar depression
(Manley and Robson, 1994). While the earlier
barrages aimed to regulate flood flows and
divert water for irrigation purposes ( e.g. Al
Hindiyah, 1918, Al Kut 1939), those of Ramadi
and Samarra created water reservoirs and
effectively functioned as dams. This was
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followed in the late 1950s by the initiation of
major dam building projects in the middle and
upper part of the basin to store water for
irrigation purposes and to generate hydro-
electricity (Map 4). The first of these dams, the
Dokan (1961) and Derbendikhan (1962) were
built in Iraq on two major tributaries of the
Tigris, the Little Zab and the Diyala
respectively. Iran completed its largest
development scheme, the Dez dam, on a
tributary of the Karun River in 1962. Dam

construction thereafter rapidly intensified
throughout the river basin. In Turkey, work on
a major hydroelectric dam the Keban was
initiated in 1963 and brought on line in 1975.
By regulating river flow patterns, the Keban set
the stage for large-scale developments in the
upper Euphrates. Also in 1975, Syria
inaugurated its major engineering structure on
the Euphrates, the Tabaga dam.

A decisive restructuring in the basin’s
development occurred in 1977, when Turkey
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Map 4 - Dams on the Tigris and Euphrates Rivers.
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Fig. 1- Keystone of the GAP project, the Ataturk dam has a reservoir capacity greater than Euphrates total annual flow
which, as a result, has significantly transformed basin ecology.

merged all its water management schemes on
the Tigris and Euphrates into the Southeast
Anatolia Development project (commonly
referred to by its Turkish acronym GAP) and
which it re-launched in 1989 as an integrated
regional development programme. Composed
of 13 individual but related schemes, the GAP
aims to bring into operation 22 dams and 19
hydropower plants in the upper Tigris and
Euphrates, as well as provide an irrigation
network serving 1.7 million hectares of land.
Set to double the country’s energy production,
this massive engineering programme is costing
$32 billion (Olcay, 1998). The lynchpin of the
GAP is the Lower Euphrates Project, whose
main elements are the Attaturk dam (1992)
and the Sanliurfa water transfer tunnels to
irrigate fields in the Harran plain (Fig. 1). On
the Tigris the most important structure is the
planned llisu dam (Fig. 2), which has been
mired in controversy due to a variety of social,
economic and environmental reasons
(Bosshard, 1999).

In the mid-1990s, Iran embarked on a multi-
billion water management scheme on the
Karun river. Originally modelled on the famous
river engineering programme of the Tennessee
Valley Authority, the Karun River Development
Project comprises a series of dams and related
irrigation and hydroelectric power schemes in
the southwestern province of Khuzestan. An
estimated 150,000 hectares of formerly
marginal land is to be placed under irrigated
agriculture (Whitely and Gallagher, 1995). In
April 2001, Iran inaugurated its largest water
reservoir on the Karkheh river, which is
intended to irrigate 320,000 hectares of land
(Tehran Times, 1999, 2001). Plans are also
underway to transfer water from the Karkheh
dam via a 540 km pipeline to the coast of
southern Kuwait. A nearly 330 km pipeline will
run overland in Iran, and another 210 km will
be under the sea. The US $2 billion scheme
should eventually supply Kuwait with 200
million gallons of freshwater per day
(IRNA, 2001).
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In total, there are now 32 major dams on the
Euphrates and Tigris, including the latter’s
associated Karkheh and Karun river systems.
Eight more are currently under construction
and at least 13 more are planned (Map 4 and
Annex I). The total storage value of all the
dams that have been constructed on the
Euphrates in Turkey is 90.9 BCM; and it will go
up to 94.78 BCM when all planned works are
completed. This is three times the average 30.7
BCM annual discharge of the Euphrates at the
Syrian border. In Iraq and Syria, the combined
storage capacity of all dams is 22.88 BCM. If the
two off-river reservoirs of Habbaniyah and
Razzaza in Iraq are taken into account, then
the water volume that can be retained by the
two downstream states would augment to 52.18
BCM. All in all, the gross storage capacity of all
existing hydraulic works on the Euphrates is
143.19 BCM or five times the river average
annual flow. Although on the Tigris water
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Fig. 2 - The planned llisu dam threatens to inundate the
important archaeological treasures of Hasankeyf, as well as
valuable riverine ecosystems along the Tigris.

retention capacity is presently less than on the
Euphrates, it is nonetheless considerable. Iraq
currently exercises the greatest control on
Tigris waters. The massive Tharthar diversion
reservoir accounts for 69% of the country’s
105.95 BCM gross storage capacity, which is
double the average annual flow of the Tigris
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Fig. 3 - Comparison of the discharge regime for the Euphrates River at Hit-Husabia, Iraqg, during the pre-dam 1937-
1973 and post-dam 1974-1998 periods. (Source: ACSAD)
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River of 52.6 BCM. Turkey presently has a
storage capacity of 3.95 BCM on the Tigris.
When all planned works are completed,
Turkey’s storage capacity would rise to 17.6
BCM. This is greater than the average 16.8 BCM
annual flow of the Tigris at Cizre near the
Turkish-Iraqi border. In terms of active or usable
storage capacity, the planned dams in Turkey
alone will be able to retain 42 BCM on the
Euphrates and 15.5 BCM on the Tigris, which is
equivalent to 137% and 92% of their average
annual discharge at the Turkish-Syrian border
(Bagis, 1997).

The above-mentioned figures clearly
demonstrate the unprecedented level of control
that humankind can now exercise on Tigris-
Euphrates flows. Not only are modern hydraulic
works having profound and extensive impacts
on human activity, but equally on overall
Mesopotamian ecology that has evolved in
response to the flood regime. The hydrograph
of Euphrates flow at Hit-Husaiba (Fig. 3) in Iraq
graphically illustrates how dams have effectively
eliminated the spring floodwaters on which the
marshlands in the lower basin are dependent
for their survival. Prior to intensive dam
construction (1938-1973) the hydrograph shows
a peak water flow of 2,594 m3/sec in May. As a
result of dam construction, however, maximum
flow between 1974-1998 had dropped by more
than two-thirds to 831 m3/sec in May and the
river’s discharge pattern is now more uniform
(ACSAD, 2000). Furthermore, maximum
discharge has shifted from spring (April-May) to
winter (January-February) months. By reducing
overall water supply and altering the pattern of
downstream flow (i.e. intensity, timing and
frequency), storage reservoirs have invariably
had a significant impact on the hydrological
dynamics of the marshlands and their coverage
area. With the snowmelt floods that sustained
the Mesopotamian marshlands now a spent
force, some experts predicted that changes in
river regime and water volume caused by dams

in the upper basin alone would likely lead to a
considerable reduction in the size of the
marshlands and eventually to their
disappearance in the medium-to long-term
(Pearce, 1993, 2001; Beaumont, 1998).

Another problem affecting the marshlands as
a result of the latest development projects is the
general decline in Tigris and Euphrates water
quality. The main cause of degradation is saline
return waters from newly commissioned
irrigation schemes. It is not possible to forecast
with precision the scale of the changes in water
quality likely to occur, but the latest
measurements reveal a considerable increase in
river salinity (ACSAD, 2000; Beaumont, 1996,
1998; Iraq Ministry of Irrigation, 2000). It is
clear, however, that with thousands of hectares of
newly-irrigated lands, salinity values are bound
to rise along the mainstream as a result of
backfield drainage. The lower basin, with no
tributaries to dilute rising salinity and given the
cessation of spring floods that typically washed
away accumulated salts in the alluvial plain, will
be especially vulnerable. Increasing use of
agricultural chemicals and urban and industrial
effluents will further degrade the quality of
receiving marsh waters. While decreased flow of
the Euphrates and Tigris at their confluence has
stimulated seawater encroachment into the Shatt
al-Arab estuary. Finally, a significant proportion
of the large sediment load carried by the Tigris
and Euphrates, estimated at 105 million tons per
annum, will now be trapped behind the multiple
dams (UNEP, 1995). Reduced silt will decrease
plankton and organic carbon levels of the
waters, which will adversely affect fish stocks as
well as the soil fertility of the marshlands. A
similar reduction in final sediment yields is also
occurring in the Karkheh and Karun Rivers, as
their equally large loads are sequestered behind
dams. The net result is that the marshlands as
the final inland sink of the river system will be
particularly hard-hit by all these negative trends.

The Mesopotamian Marshlands: Demise of an Ecosystem



3 The Marshlands of Lower Mesopotamia

The extensive but shallow marshlands of the
lower Tigris-Euphrates basin represent an

custodianship, they therefore constitute
a transboundary ecosystem under

outstanding natural landmark of Mesopotamia shared responsibility.

(Fig. 4). They comprise the largest wetland
ecosystem in the Middle East and Western
Eurasia. A rare aquatic landscape in desert
milieu, the marshlands are home to ancient
communities rooted in the dawn of human
history. They also provide habitat for
important populations of wildlife, including
endemic and endangered
species. The key role played
by the marshlands in the
inter-continental flyway of
migratory birds, and in
supporting coastal fisheries
endows them with a truly
global dimension. For these
reasons, the Mesopotamian
marshlands (called Al Ahwar
in Arabic) have long been
recognised to constitute one
of the world’s most
significant wetlands and an
exceptional natural heritage
of the Earth. Most recently,
the World Wide Fund for
Nature (WWF) placed the
Mesopotamian marshlands
in its select list of two
hundred exceptional
ecoregions in the world for
priority conservation (the
Global 200).

Situated for the main part
in southern Iraq (29°55’ to
32°45’ N and 45°25’ to

3.1 Formation of the Marshlands
Understanding how the marshlands of lower
Mesopotamia were formed historically is
crucial to grasping how they have been
affected by water management projects. The
topography of the lower Tigris-Euphrates
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valley is distinguished by an extremely flat
alluvial plain. The Euphrates falls only 4 cm/
km over the last 300 km, while the Tigris has a
slope of 8 cm/km (Scott, 1995). As a result of
the level terrain, both rivers deviate from a
straight course, meandering in sinuous loops
and eventually divide into distributaries that
dissipate into a vast inland delta. This is
particularly true of the Euphrates, whose
velocity rapidly diminishes as it lacks
tributaries along its lengthy course, and begins
to develop a braided pattern nearly 520 km
upstream of the Persian Gulf. Immediately
south of Al Nasiriyah, the Euphrates main
channel dissolves into the marshes, only to re-
emerge shortly before its confluence with the
Tigris at Al Qurnah. The Tigris, which is
drained along its eastern flank by several
tributaries from the mountains and hills of the
Zagros chain, has a relatively stronger
hydraulic force, enabling it to maintain a more
stable course. Nonetheless, in its lower
stretches around Al Amarah, the Tigris also
rapidly begins to lose its velocity and flares out
into multiple distributary channels feeding
directly into the marshes. Water extraction by
an elaborate irrigation network criss-crossing
the alluvial plain between the two rivers
significantly reduces water flow, and
contributes to the rivers’ splitting into a diffuse
array of shallow waters in their final stretches.

Another important factor contributing to
the formation of the marshlands is that the
lower Mesopotamian plain becomes very
narrow towards the Persian Gulf. This is
created by the large alluvial fan of Wadi Batin
and the Al Dibdibah plain drawing in from the
Nejid in the west, and the Karkheh and Karun
river systems descending from the Zagros
Mountains in the east. The Karkheh disperses
into the marshes on the eastern bank of the
Tigris, whose waters eventually overflow into
the Shatt al-Arab via Al Suwaib River. For its
part, the Karun joins the Tigris-Euphrates
system below their confluence in the lower

section of the Shatt al-Arab, at the port city of
Khorramshahr 72 km from the Persian Gulf.
Both rivers, but particularly the latter, carry a
large sediment load. By fanning out at the
head of the Persian Gulf, the Wadi Batin/Al
Dibdibah, the Karkheh and Karun constrict
the lower Mesopotamian valley to a width of
less than 45 km and prevent the twin rivers
from flowing directly into the sea (Rz6ska,
1980). In so doing, the natural drainage of the
Tigris and Euphrates is impeded and they are
forced to deposit their sediment loads inland.
This results in the creation of a double delta
composed of a continental marshland
complex and a marine estuary.

As mentioned earlier, a notable feature of
both the Tigris and Euphrates is the large
fluctuation in their water discharge volumes.
Spring floods, occurring form February to
May, are caused by snowmelt in the headwater
region in Turkey and the Zagros Mountains in
Iran and northern Irag. These short-lived but
intense seasonal floods, which formerly have
been on the order of 1.5 to 3 meters (with a
record of 9 meters on the Tigris in 1954) cause
large-scale inundations (Scott, 1995). As a
result of the flat topography, the flood pulses
are able to maintain an extensive complex of
interconnected shallow lakes, backswamps and
marshlands in the lower Mesopotamian plain.
The marshlands, which are of great though
changing extent, may dry up completely in
shallower areas under the influence of high
summer temperatures, leaving salt flats and
reverting back to desert conditions. This
highly dynamic ecosystem is therefore
dependent on spring floods for its
replenishment and very existence.

3.2 The Major Wetland Units

Gradually emerging in the area where the
rivers first begin to split into many branches,
the marshlands of lower Mesopotamia stretch
from Samawa on the Euphrates and Kut on
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Map 5 - Major wetlands of Lower Mesopotamia.

the Tigris (150 km south of Baghdad) to Al
Basrah on the Shatt al-Arab (Map 5). The
wetlands constitute a chain of almost
interconnected marsh and lake complexes that
overflow one into another. During periods of
high floods, large tracts of desert are under
water. Consequently, some of the formerly
separate marsh units merge together, forming
larger wetland complexes. The wetlands
themselves are made up of a mosaic of marsh
and lake units. These include permanent and
seasonal marshes, shallow and deep-water
lakes, and mudflats that are regularly

The Marshlands of Lower Mesopotamia

inundated during periods of elevated water
levels. The highly-graded ecotonal
environment has given rise to an array of
diverse habitats and environmental conditions
that stand out in strong contrast to the
surrounding arid environment.

The core of the marshes is centred in the
area around the confluence of the Tigris and
Euphrates. It is typically divided into three
major areas: (i) Al Hammar Marshes; (ii) the

Central Marshes and (iii) Al Hawizeh Marshes.

These three major marsh units have been at



the centre of the great changes that have been
taking place over the past decade, and as such
comprise the focus of this study.

3.2.1 Al-Hammar Marshes

The Hawr Al Hammar Marshes are situated
almost entirely south of the Euphrates,
extending from near Al Nasiriyah in the west
to the outskirts of Al Basrah on the Shatt al-
Arab in the east. To the south, along their
broad mud shoreline, the Al Hammar Marshes
are bordered by a sand dune belt of the
Southern Desert. Estimates of this marsh area
range from 2,800 km? of contiguous
permanent marsh and lake, extending to a
total area of over 4,500 km?during periods of
seasonal and temporary inundation. Al
Hammar Lake, which dominates the marshes,
is the largest water body in the lower
Euphrates. It is approximately 120 km long
and 25 km at its widest point. Slightly brackish
due to its proximity to the Persian Gulf, the
lake is eutrophic and shallow. Maximum depth
at low water levels is 1.8 m and about three
meters at high water mark (Maltby, 1994).
During the summer, large parts of the littoral
zone dry out, and banks and islands emerge in
many places. Fed primarily by the Euphrates
River, which constitutes the northern limit of
these marshes, these waters drain at Qarmat
Ali into the Shatt al-Arab. A considerable
amount of water from the Tigris River,
overflowing from the Central Marshes, also
nourishes the Al Hammar Marshes.
Groundwater recharge is another likely source
of replenishment.

The Al Hammar marsh complex boasts one
of the most important waterfowl areas in the
Middle East, both in terms of bird numbers
and species diversity. The vast and dense reed
beds provide ideal habitat for breeding
populations, while the ecotonal mudflats
support shorebirds. Globally significant
concentrations of migratory waterfowl have
been recorded during winter, and although

not properly surveyed, the area is likely to host
similarly high numbers during the spring and
autumn seasons (Scott, 1995).

3.2.2 The Central Marshes

Located immediately above the confluence of
the two Mesopotamian rivers, the Central
Marshes are at the heart of the Mesopotamian
wetland ecosystem. Bounded by the Tigris
River to the east and the Euphrates River in
the south, the area is roughly delimited by a
triangle between Al Nasiriyah, Qalat Saleh and
Al Qurnah. Receiving water influx mainly from
an array of Tigris distributaries, most of which
branch off from the Shatt-al-Muminah and
Majar-al-Kabir, as well as the Euphrates along
its southern limit, the Central Marshes cover
an area of about 3,000 km2. During flood
periods this may extend to well over 4,000 km?,
Interspersed with several large open-water
bodies, this freshwater marsh complex is
otherwise densely covered in tall reed beds. Al
Zikri and Hawr Umm al Binni are some of the
notable permanent lakes located around the
centre of these marshes, and are
approximately 3 m deep (Thesiger, 1964).
Along the marshes’ northern fringes, dense
networks of distributary deltas are the site of
extensive rice cultivation.

The Central Marshes are considered to be a
highly important breeding, staging and
wintering area for large populations of a broad
variety of waterfowl species. Difficulty of
access, however, has limited comprehensive
ornithological investigations of the site.
Endemic sub-species of the Smooth-coated
Otter have been reported in the region
(Scott, 1995).

3.2.3 Al Hawizeh Marshes

The Al Hawizeh Marshes lie to the east of the
Tigris River, straddling the Iran-lraq border.
The Iranian section of the marshes is known as
Hawr Al Azim. In the west, they are largely fed
by two main distributaries departing from the
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Fig. 5 - A typical marsh landscape. Villages are built on artificial floating islands by enclosing a piece of swamp,
and filling it in with reeds and mud. For flood protection, more layers are added each year to strengthen the
platform’s foundation.

Tigris River near Al Amarah, the Al Musharah
and Al Kahla. During spring flooding the
Tigris may directly overflow into the marshes.
Another important influx comes from the
Karkheh River in the east. Extending for about
80 km from north to south, and 30 km from
east to west, the marshes cover an approximate
area of at least 3,000 km?. During periods of
inundation the area expands to over 5,000
km?2. The northern and central parts of the
marshes are permanent, but towards the lower
southern sections they become increasingly
seasonal in nature. The permanent marshes
are of moderately dense vegetation,
alternating with open stretches of water. Large
permanent lakes up to six meters deep are
found in the northern portion of the marshes
(Maltby, 1994). Marsh water flow finally jo