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South of the Lake Urmia
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Abstract

Controlling water consumption in agricultural sector requires
an appropriate understanding of the interplay between water
resources, water consumption and agricultural economy. This
study aimed to develop two hydrological and agro-economic
models in the Mahabad study area (located in south of the Lake
Urmia) in order to investigate the effects of climate change on
the volume of water entering the Mahabad dam, explore long-
term changes in gross irrigation needs, and study the impact of
the crop pattern change on the gross irrigation need and the
agricultural economy of the region. The results showed that if
the agricultural water consumptions are controlled up to the
year 1419 (Persian Calendar), the increase in the volume of
water entering the Mahabad Dam under the climate change
scenarios A1B and B1 can reduce the current withdrawal from
surface and groundwater sources. It would also promote the
possibility of release from the Mahabad Dam to partially
provide the environmental flow of Lake Urmia. We further
found that the net value of the crop production in the past years
was much lower for wheat and barley compared to other crops,
which explains the lack of economic justification for the
cultivation of these two crops. The amount of production and
the net value of sugar beet production showed a significant
growing trend, which is in a clear contradiction to the policies
of reducing agricultural water consumption by 40%. In case of
increasing the cultivated area of water-rich crops in the region,
the greatest stress on groundwater resources will be under the
climate change scenario A2.
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Fig. 1- The geographic location of the Mahabad study area, Kooter and Bitas subbasins, and the
meteorological and hydrometric stations. The background color shows elevation gradient
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Fig. 2- Simulated versus observed flow into the
Mahabad reservoir during the model calibration
and validation periods
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Fig. 3- The box diagram of the annual volume of water entering the Mahabad dam during the years 1395 to
1415 (Persian Calendar) under each of the climate change scenarios along with a similar diagram for this
volume during the previous 20 years
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Fig. 4- The net value of production of dominant crops in Mahabad study area during the years 1386-1387 to
1392-1393 (Persian Calendar)
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Table 1- The amount of net water requirement of irrigated agriculture for each pair of the amount of change
in the cultivation pattern of sugar beet and wheat to saffron (million cubic meters)
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Conversion percentage of wheat to saffron
0 25 50 75 100

0 117.6 114.4 111.2 107.9 104.6
25 112.8 109.5 106.3 103.0 99.8

Conversion percentage of sugar beet to 50 107.9 104.7 101.5 98.2 94.9
saffron 75 103.1 99.8 96.6 93.4 90.1
100 98.2 95.0 91.8 88.5 85.3
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Table 2- The average gross value of irrigated agriculture production for each pair of changes in the
cultivation pattern from sugar beet and wheat to saffron (million Rials per hectare)
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Conversion percentage of wheat to saffron
0 25 50 75 100
0 55.47 83.39 111.32 139.25 167.17
) 25 79.84 107.76 135.59 163.62 191.54
Conversion percentage of sugar 50 10421 13214  160.06  187.99  215.92
beet to saffron
75 128.58 156.51 184.43 212.36 240.29
100 152.95 180.88 208.81 236.73 264.66
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