ol O gebio oo
Iran-Water Resources
Research

Technical Note

The Hydraulic Simulation of the Effects of
Dikes Constructed for Reducing the
Evaporation Area; Case study: Urmia Lake,
Iran

R. Samadzadeh Fahim /", M. Zarghami?
and V. Nourani®

Abstract

In this paper, firstly, the 3D model of the Urmia Lake was
obtained using SURFER software. Then the volume-area
diagrams were drawn in different elevations. Afterwards,
hydrological balance of Urmia Lake was simulated
considering the evaporation volume, inflow surface volume,
recharging groundwater volume, precipitation and other
influencing parameters by using the System Dynamics. The
main advantage of using System Dynamics was its ability to
consider the feedbacks of elements within a system. The
simulation was performed using VENSIM and after reviewing
the results of the lake balance it could be seen that due to the
particular situation of the basin, evaporation from the lake, is
the most important factor in losing water from the basin. So the
construction of dikes could have a significant impact on
reducing the evaporation rate from the lake. In this context,
various locations for constructing the proposed dikes were
recommended. The effects of each dike on evaporation level
and hydrological balance were examined in three location
scenarios. The results indicated that by construction of dikes in
the first scenario, the lake level rises to 1,274 masl (the
Ecological Level) after 65 months. This level was achieved in
the second scenario after 120 months. In the third scenario in
10 years the lake level did not exceed 1272 masl.
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Fig. 1- Hydraulic simulation of the Urmia Lake Balance using VENSIM
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Fig. 2- Comparing estimated monthly water surface elevation obtained from the model using SURFER
output data on volume-surface with observed data (evaporation factor =0.68)
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Fig. 3- a) recommended scenarios for dike locations to preserve the northern section of the lake, and b)
surface area of the northern section after construction of the dike
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Fig. 4- Predicted water elevation for the restored section of the lake (northern section) in 10 year period after
construction of the dike
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