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Abstract

The main purpose of this study is to explore the factors
affecting Urmia Lake water level variations. Urmia Lake water
level, rainfall, temperature, river discharge, and groundwater
level data were used to study the relationship between the
Urmia Lake water level variations and climatic and hydrologic
parameters. Urmia Lake water level data for 48 years (1965 to
2013) from 27 synoptic meteorology stations of Tabriz, Urmia,
and Saqez were used for the rainfall and temperature variables.
Also, for adjusting the groundwater level data, of the 1054
wells, 123 wells with complete data in the studied period were
selected. The non-parametric run test was used to determine
the homogeneity and randomness of the data and the
probability of any trend in time series. The randomness of the
variables was examined at an error probability of 0.05 and their
homogeneity was assured. The Mann-Kendall test was used to
study trends, leaps, and changes in the independent variables
including precipitation, temperature, river discharge, and water
table of wells. A review of the Mann-Kendall curves showed
that the average annual temperature changes during the study
period do not follow a meaningful trend. The Urmia Lake
Basin Annual Precipitation Curve showed a decreasing trend
in the 48 years. The review of the discharge rate variations
showed that the discharge variations from 1965 to 2013 had a
significant and downward trend with a leap from the beginning
of the statistical period. The water table variations of
observation wells followed a significant downward trend in
2006. The results of Pearson correlation test showed that there
is a relatively strong correlation between the independent
variables (temperature, precipitation, river discharge, and
water table) and lake water level variations (p<0.05),
indicating the validity and the robustness of the linear
relationship between the water level and the extent to which
this variable is affected by the independent variables.

Keywords: Water Levels Variations, Water Flow, Modeling,
Water Level, Urmia Lake.
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Fig. 2- Long-term series of annual rainfall changes in Urmia Lake catchment area during the years 1344 to
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Fig. 4- Long-term series of changes in the average annual temperature of Urmia Lake catchment area during
the years 1344 to 1392 based on data from three synoptic meteorological stations in Urmia, Tabriz and Saqez
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Fig. 6- Long-term series of changes in the flow of rivers in the catchment area of Lake Urmia during the
years 1344 to 1392
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Table 1- Descriptive statistics of independent variables and water level of Urmia Lake during the statistical
period
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Variable Average Minimum Maximum Variance Skewness variation range
Lake water level 1275 1270/7 1278 3/9 -0/8 7/3
Temperatures 12/3 9/8 13/9 0/6 -0/8 4/1

Dubai 6 17 14/1 6/7 0/8 12/4

Rain 338/7 250/8 464/6 2610 0/5 213/8

Water table 4/8 217 7/1 217 0/4 4/4
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Table 2- Results of Pearson correlation test between independent variables and water level of Urmia Lake
Aog,l dal )3 Of 5155 g JEume (S i (g it (Khwod (y903] gl Y Jga

Lake water level Temperatures Dubai River Rain Water table
Statistical period -0/72 0/23 -0/42 -0/33 -0/8
meaningful 0/00 0/02 0/004 0/01 0/00
Lake water level 1 -0/28 0/33 0/15 0/75
meaningful 0/00 0/04 0-02 0/03 0/002
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Fig. 11- Distribution diagram and relationship of independent variables with Urmia Lake water level based
on multivariate linear regression; According to the multivariate linear regression model, the slope of the line
between the dependent variable (water level) with negative temperature and with Dubai river variables,
groundwater level and rainfall in the catchment area of Lake Urmia during the statistical period studied in
this The research was positive. Therefore, increasing the temperature and decreasing the flow of rivers, the
water level of wells and rainfall have caused the water level of Lake Urmia to drop during the years 1344 to
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Table 3- Multiple linear regression models between independent variables and Urmia Lake water level
fluctuations
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The dependent variable

Independent variable

Regression model

Determination coefficient

Urmia Lake level

fluctuations

Rain
Temperatures
Dubai River
Water table

y = 0.0154x + 1269.6

y = -0.7875x + 1285.5
y = 0.6171x + 1270.7
y = 0.537x + 1269.9

0.26
0.29
0.49
0.48
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