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Abstract

Lake Urmia, located at northwestern of Iran, is the biggest
territorial lake in Iran and one of the most hyper saline lakes of
the world with a basin of 51876 km?. In recent years, as a
consequence of excessive water extraction in upstream,
ambitious water projects and decrease in precipitation, the lake
water level has been dramatically lowered. One of the
important factors to analyze the drop in Lake’s water level is
the Water Balance of the Basin In this research, in order to
evaluate basin’s water balance, different tools like GLEAM,
lake water balance and the updates by the Iran Water
Resources Management Company have been used. Based on
the results from GLEAM, the basin’s Natural Renewable
Water (NRW) for water year 1394-1395 have been 5780.59
MCM more than 83% of which has been used in agricultural
sector. The estimated Available Water based on the updates by
the Iran Water Resources Management Company was 3% less
and the calculated Available Water based on historical data
was 45% more than GLEAM’s result. Another important note
is that in the study water year, 1541.02 MCM of the Potential
Water have been used in the basin, from which, 421.4 MCM
of it was regarded to the reduction in lake’s water level and the
remaining 1119.62 MCM, have been provided by the
groundwater supplies which caused reduction in ground water
level in the basin. The official data released by the Iran Water
Resources Management Company (IWRMC) have reported
the basin’s groundwater exploitation as 2210.99 MCM for the
water year 1389-1390.

Keywords: Lake Urmia Basin, Available Water, Actual
Evapotranspiration, GLEAM.
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Table 1- Estimation of Basin’s Natural Renewable Water (NRW)
o iy maed Ol (wess - Jada

row character Annual (mcm)
1 precipitation PRECIPITATION 20099.01947
2 Surface water input SW INPUT 178.81
3 Groundwater input GW INPUT 204.3
4 Surface water output SW OUTPUT 0
5 Groundwater output GW OUTPUT 17.2
6 Actual ET without irrigation impact 0.74 * precipitation 14873.27
7 NRW 1+2+3-4-5-6 5591.65

Table 2- Altitude and Area of the Lake
arb,s g g 515 - Jgae

Lake area (km?) Water level (m) Date
2047.49 1270.54 2015/09/23
1783.47 1270.32 2016/09/23
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Fig. 6- Water Resources of Urmia Lake Basin
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Table 3- Water Balance Equations for Urmia Lake
dsogyl daxly s (gl My Aldlro -F Jouo

Row Parameter (MCM) Annual
1 P(basin+lake) (MCM) 20099.02
2 P LAKE (MCM) 743.77
3 P(basin-lake) (MCM) 19355.24
4 ET (basin+lake) GLEAM (MCM) 21584.55
5 E lake (GLEAM) (MCM) 2046.62
6 E lake (data) (MCM) 5421.00
7 ET (basin-lake) GLEAM (MCM) 19537.93
8 LAKE DELTAV (MCM) -421.40
9 Q IN REAL GLEAM (MCM) 1724.25
10 Q IN REAL DATA (MCM) 5098.62
11 DELTA YV POTENTIAL(BASIN+LAKE) (MCM) -1541.02
12 DELTA V GROUNDWATER (MCM) -1119.62
13 Q TO LAKE (MCM) 1724.25
14 IRRIGATION WATER data (MCM) 4302.90
15 INDUSTRIAL WATER (MCM)* 56.90
16 DOMESTIC WATER (MCM)* 498.49
17 IRRIGATION WATER GLEAM (MCM) 4853.58
18 P un-effective (MCM) 14684.34
19 Basin Consumption (GLEAM) (MCM) 5408.97
20 Basin Consumption (data) (MCM)* 4858.29
21 NRW GLEAM (MCM) 5592.19
22 NRW DATA (MCM) 8415.89
23 FINAL NRW (MCM) 5780.59
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1- Renewable Water

2- Natural Renewable Water

3- Actual Renewable Water

4- Manageable Renewable Water
5- Xishuangbanna

6- Thiessen Polygons

7- Interception Loss

8- Priestly Taylor Equations

9- Evaporative Stress Factor

10- Vegetation Optical Depth
11- Actual Evaporation

12- Gash Analytical Model

13- FLUXNET Global Network of Micrometeorological
Flux Measurements
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