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OBJETIVE

Assessment of the impacts of dam construction on hydrologic 
alterations in the Zarineh River Basin

Assessment the effects of environmental flows on the reliability of
water demands in the Zarrineh River Basin
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Case study: Zarineh River Basin

Zarrineh river base channel length: 300 km

Zarrineh River Basin area: 12000 km2

Boukan Dam

The biggest dam in Urmia Lake Basin
(vol.: 825 MCM)

Dam construction purpose:
- Irrigating 65,000 ha irrigation lands of the 

Zarrineh Basin
- Flood Control
- Regulation of Zarrineh River inflow
- Municipal water supply for upstream and 

downstream cities
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NSE PBIAS R2 KGE

Calibration period (1998-2012) 0.74 18.7% 0.82 0.59
Validation period (2013-2019) 0.67 -20.6% 0.69 0.68

SWAT+ MODEL
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IAHRIS

Inter-annual variations
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IAHRIS
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WEAP
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1. Regarding inter-annual variations, the trends of altered and natural regimes were similar, although 14 
years out of 17 years volume were higher in a natural regime than in a regulated regime. The inter-
annual water balance from 1994 to 2011 resulted in a decrease in volume in the altered regime that was 
25.97% under that of the modelled natural regime.

2. Dry years usual (0.17) and extreme (0.12) IAG values indicated serious problems that could affect the 
riverine ecosystem or hydraulic conditions.

3. Our results show that 77% of agricultural demands would be met when we do not consider 
environmental flows. However, considering environmental flows would decrease meeting agricultural 
demands by 11%. 

4. The findings of this study could assist policymakers in designing environmental flows that account for 
both the reliability of water demands and the hydrological changes within the basin.
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