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ABSTRACT

Space is a multidimensional, boundless realm in which the relative position of phenomena is
reflected. During the last few decades, the water level of Lake Urmia has decreased drastically. Lake
Urmia, as a geographical device and a complex system, has been affected by natural and
anthropogenic factors, as visible and hidden layers. In order to check the water storage threshold of
dams in reducing the water level of Lake Urmia, we first prepared the desired data bank: DEM of the
basin, data from climatology stations, discharge of hydrometric stations and dam information. We
estimated the linear relationships between altitude and Temperature and precipitation and altitude in
SPSS software. Considering climatology stations and dams as output points, we extracted several
sub-basins. We estimated the volume of water inflow into the basins without a hydrometric station
using Justin's method; We also analyzed the percentage of annual discharge compared to annual
precipitation and changes in the water storage volume of dams. The results indicate that the reservoir
volume of 46 dams in 12 sub-basins (1628.68 million cubic meters) accounts for about 21% of the
total volume of basin runoff; This number was 13% until 1996 and reached 21.8% in 2013. In 1970,
with the construction of the Mahabad dam with a reservoir volume of 197.8 million cubic meters, the
reservoir volume of the dams exceeded the environmental threshold; it caused the lake's water level
to decrease irreversibly. Examining the volume of the dam reservoir according to the volume of
water intake and the volume of rainfall in the basins of the dams shows that out of the 41 dams, the
reservoirs of 28 dams are built according to the rainfall potential of the basin. The ratio of reservoir
volume to rainfall volume of 33 dams has very favorable conditions, and 6 dams have favorable
conditions
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Extended Abstract

1. Introduction

Space is a multidimensional, boundless realm in which
the relative position of phenomena is reflected. As a
science, geomorphology examines its landscape and
dynamics from a systematic perspective. In this study,
using the systemic perspective, the lake was
considered a complex geographical system and
system, and all natural and anthropogenic factors were
considered as layers and hidden as components of a
complex system. The water level of Urmia Lake
fluctuated between 1275.5 and 1278.5 meters before
1996, but since 1996, the water level has been

decreasing, and the pattern of changes in the lake
water level has changed (Noorani et al., 2015). The
sharp decrease in the water level of the lake in the last
few years is caused by various factors, among which
drought, dam construction, excessive exploitation of
the water resources of the lake basin and the decrease
in the amount of input compared to the output flows
are the most important of them (Bakhshian et al.,
2020; Rahimi Balkanlou et al., 2021; Asli and
Hezarani, 2019; Alizadeh Choubari et al., 2016). The
fluctuation of the water level of Lake Urmia is the best
symbol of the climatic and geomorphological changes
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in Iran that have happened in the last few decades.
Systematic investigation of the effect of exploited
dams in the changing of this geomorphological
landform is a challenging task due to the effect of
many other parameters in parallel in one spatial
dimension. However, it seems reasonable and practical
to try to know the factors affecting the changes of the
incident in a landform. Based on this, the effort of this
article is to investigate the effect of dams on the drying
up of Lake Urmia and to discover the hidden layers of
this problem.

2. Methods and Material

In order to evaluate the impact of each factor, DEM
12.5 * 12.5 range is first extracted from the site USGS.
We extracted watersheds using Arc GIS software.
After that, we obtained data from climatological
stations (rainfall, temperature, discharge, evaporation,
etc.) from Tehran Water Resources Management
Organization. We also extracted the information about
the dams in use in the Urmia basin from the water
resources management site :
(http://daminfo.wrm.ir/fa/dam/stats).

We estimated the linear relationships between altitude
and temperature, temperature and rainfall, rainfall and
altitude, rainfall and discharge in Excel software as
basin. Based on the climatological station and the dam,
we extracted watersheds in Arc GIS software. We
estimated the volume of incoming water to basins
without hydrometric stations by Justin. The percentage
of annual discharge relative to annual precipitation
will also be obtained with climatological station data,
and the trend of temperature and precipitation changes
with precipitation data. In addition, changes in water
storage volume by dam; and statistical analyzes of
isolated generous, (coefficient of variation of rainfall
and dam storage volume relative to basin precipitation
volume) are studied.

3. Results and Discussion

The geometry of Pythagorean geometry is not enough
to analyze geomorphological systems and Euclidean
geometry should be used, meaning that the amount of
water the dams have allocated may be equal or even
the amount of water that prevents the lake from
entering the dam is less than the other dams. The same
dam is in a position to alter the chemical properties of
lake water and to play a more signicant role in lake
status. Judging the Quaternary Lakes and their drying

up is not a good idea for the changes in precipitation
and temperature. While in some basins, catastrophic
factors may halt water flow into the lake and cause the
lake to dry out, today all changes are being
investigated with climate change. The expansion of
Lake Urmia is in latitude rather than in latitude. Such
expansion has caused the water received from
different parts to differ in quantity and chemical
properties (salinity). The lake receives most of the
water from the southern basins, which originate in
Kurdistan; in the eastern part of the lake, the Sabalan-
derived Rivers play an essential role in the lake's
drainage. The waters that originate from Sabalan and
pass through the salt dome of Khaje are saline, while
the southern and western rivers of the lake have fresh
water. The potential difference between freshwater,
and freshwater coupled with the pumping of water
pressure into the lake by rivers, causes the water to
rotate. With the construction of the Alavian Dam in
1995 on Sufi Tea south of Lake Urmia, a sudden
shock has reduced the amount of fresh water imported,
and the lake level responded and declined with fresh
water reduction since 1996.

4, Results and Discussion

The difference between the cumulative frequency of
the reservoir volume of the dams and the total volume
of annual rainfall indicates that with the increase of the
reservoir volume of the dam, a large volume of
precipitation is blocked in the dams and prevents the
increase of the lake water level. The results indicate
that the reservoir volume of 46 dams in 12 sub-basins
(1628.68 million cubic meters) accounts for about
21% of the total volume of basin runoff; this number
was 13% until 1996 and reached 21.8% in 2013. In
1970, with the construction of the Mahabad dam with
a reservoir volume of 197.8 million cubic meters, the
reservoir volume of the dams exceeded the
environmental threshold; it caused the lake's water
level to decrease irreversibly. Examining the volume
of the dam reservoir according to the volume of water
intake and the volume of rainfall in the basins of the
dams shows that out of the 41 dams, the reservoirs of
28 dams are built according to the rainfall potential of
the basin. The ratio of reservoir volume to rainfall
volume of 33 dams has very favorable conditions, and
six dams have favorable conditions.

Keywords: Catastrophe, Dam, Catchment, Precipitation,
Orumieh.
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