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Outline

The conflict
Wetlands 
Integrated water resources management: the 
Uromiyeh and the Sistan projects
Some other examples  
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Why Lake Uromiyeh is so 
vulnerable?

The environmental health of wetlands is based 
on water.
The water is shallow:

_________________________________________________________________________________________________________

Large surface (evapotranspiration).
Shallow depth (temperature changes).
Relatively small quantity of water (high concentration 
of pollutants).
The surface area changes or even the whole wetland 
dries up.

Special problem of Lake Uromiyeh: no water 
outflow, i.e. saline lake (with some 
freshwater/brackish water wetlands on its 
shores)
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Problem: water allocation between 
agriculture and the ecosystem
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Modelling approach to IWRM in Uromiyeh
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Sub-watersheds in the Uromiyeh Basin
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Input to the system: precipitation

precipitation 1993-94 precipitation 1999-2000 
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Losses from the system using SEBAL

actual evapotranspiration 1993-94 actual evapotranspiration 1999-2000 
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Modelled sub-watershed: Gadar Chai
 

Gadarchai river 
basin wetlands 
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The water courses and gauging stations
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دوجوم  طيارش رد ياچرادگ هضوح يموهفم لدم 

Agriculture grav irr  naghadeh  
   chaparabad sys. 
Area=5000ha

Agriculture grav irr 
oshnaviyeh  chaparabad 
sys.  Area=11000ha

Agriculture grav 
irr  hassanlu sys. 
Area=4000ha

Gadar chi  river

Groundwater 
total of 
naghadeh& 
oshnaviyeh Orumiyeh    

 Lake

Yadgarl 
wetland

Supply water 
for 
indu&munici  

Hassanlu 
dam

Dorgesangii
wetland

Soldoziw
etland

Gelaxchi-osh basin  
area=103km2 
q=1.49m3/sec

Godarchi-payghaleh 
basin  area=255km2  
q=9.07m3/sec

Kanirash -
chaparabad  
area=243km2 
q=1.04m3/sec

Shaykhanrod-dorood basin 
area=62.2km2 q=1.36

Balighchi-balighchy basin 
area=230km2 q=.82m3/sec

Biram-moham.. 
Area=202.5km2  
q=.63m3/sec

Conceptual model of Ghadar Chai
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Water network in Ribasim
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Long-term calibration of flow 
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Future developments

Agriculture grav irr  naghadeh    
chaparabad sys. Area=9628ha

Agriculture pre irr   naghadeh 
chaparabad sys. Area=2307ha    

Agriculture pre irr oshnaviyeh  
 chaparabad sys. Area=6926ha

Agriculture grav irr oshnaviyeh  
 chaparabad sys.  Area=15837ha

Agriculture pre irr 
payghaleh  chaparabad sys.  
Area=1445ha Agriculture grav irr  

 hassanlu sys. 
Area=8473ha

Gadar chi  river

Groundwater 
total of 
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oshnaviyeh
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Lake

Yadgarl 
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Supply water 
for 
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Gelaxchi-osh basin  
area=103km2 q=1.49m3/sec

Godarchi-payghaleh basin  
 area=255km2  
q=9.07m3/sec

Kanirash -
chaparabad  
area=243km2 
q=1.04m3/sec

Shaykhanrod-dorood 
basin area=62.2km2 
q=1.36

Fish pond

Balighchi-balighchy basin 
area=230km2 q=.82m3/sec

Biram-moham.. 
Area=202.5km2  
q=.63m3/sec
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Scenarios
Agriculture without efficiency increase

Priority 1: domestic and industrial supply
Priority 2: agriculture and fishponds with present efficiency
Priority 3: wetlands with present demand + streamflow

Agriculture with efficiency increase
P1: domestic and industrial supply
P2: agriculture and fishponds with increased efficiency
P3: wetlands with increased demand + streamflow

Environment without efficiency increase
P1: domestic and industrial supply
P2: wetlands with present demand + streamflow
P3: agriculture and fishponds with present efficiency

Environment with efficiency increase
P1: domestic and industrial supply
P2: wetlands with increased demand + streamflow
P3: agriculture and fishponds with increased efficiency
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Conceptual model of the Uromiyeh Basin
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Some results of scenario analysis
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Total water availability results 
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Major conclusions of the project

The recent water use is already more than the 
environmentally tolerable.
Further development without efficiency 
improvement is killing Lake Uromiyeh.
Even the planned efficiency improvement is 
not enough for balancing the population 
pressure (increasing agricultural production) 
and the need for energy production.
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The watershed of Lake Velence

Stream
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Topography
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Issues, questions (many more are possible)

Strong human impact (intensive agriculture, tourism, 
discharge control, water outtake, waste water, etc.)
Need for ‘precision water and environmental 
management’.
What are the elements of the water budget of the lake?
How much can the individual water users change their 
practice?
How much can we improve on the water budget estimation 
by using spatial information?
How can stakeholders be involved in the management of 
the whole watershed?
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Lake level fluctuations of Lake 
Velence (Hungary)
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