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Studying Causes of Decreasing Groundwater Level (Case Study:
Urmia Aquifer)

Sousan Afzalil, Mahmoudreza Mollaienia'?, Mehdi Komasi®, Mohammad Salkhordeh
Haghighi“.

Abstract

Increasing water demand in recent years, industrial and agricultural development and lack of
proper management, have led to tensions on water resources, especially groundwater resources.
Urmia aquifer is one of aquifers that in recent years faced a severe drop in groundwater level. In
this study, with considering of the rainfall, evaporation, temperature, flow of rivers in hydrometry
stations and discharge of exploitation wells, contribution of each of factors on the rate of
decreasing groundwater level in Urmia aquifer was determined. In order to evaluate changes was
used of a hybrid wavelet transform and entropy method. In this study, monthly time series were
used for a period of 16 years (2001-2017). Then, the time series was divided to three equal parts
and the complexity changes was performed based on the wavelet-entropy criterion (SWS) in these
intervals. Results showed that the SWS or wavelet-entropy criterion was reduced in all selected
observation wells at all time intervals, which indicates a reduction in the complexity of the
groundwater level fluctuations in the Urmia aquifer and as a result of the aquifer's disease.
According to the results of this study, the discharge of exploitation and temperature respectively
are two parameters main affecting on the decreasing groundwater level in Urmia aquifer.

Keyword: Urmia Aquifer, Complexity, Groundwater Level, Wavelet-Entropy.
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Studying Causes of Decreasing Groundwater Level (Case Study:
Urmia Aquifer)
Sousan Afzali, Mahmoudreza Mollaienia'?, Mehdi Komasi®, Mohammad Salkhordeh
Haghighi®.
Introduction

With the development of agricultural and industrial projects, the increasing population, the
expansion of cities and the consequent increase in the quantitative and qualitative standards of
life, the demand for water has steadily increased. However, the country's water resources are
limited and many parts of the country, especially desert areas are facing water shortages.
Restrictions on water resources, droughts and lack of timely management of water resources have
led to declining groundwater levels. For this purpose, many studies have been done on
groundwater.

Methodology

The wavelet transform is one of the effective mathematical transforms in the field of signal
processing. The main advantage of the wavelet transform is that the time and frequency
information were extracted effectively from varied time signals. The Wavelet transform is a
transformation that breaks down the signal into a set of basic signal functions and in fact, a basic
function set is obtained from the delay and change in the mother wavelet scale (Shafaei et al.,
2013).

By combining the concepts of the wavelet transform and the entropy, a new tool called the
wavelet-entropy is obtained to calculate complexity. Using this method, the time series can be
divided into a number of sub-series and the wavelet energy of each sub-series, and thus the
wavelet-entropy criterion can be calculated for each of them. In the wavelet-entropy method,
details time series are used to evaluate the complexity criterion as well as to calculate the amount
of minor changes and fluctuations.

Conclusion and Discussion

The amount of the SWS for the components of precipitation, runoff, temperature, and
evaporation has increased. That the reduced groundwater level indicates that the main reason for
the decrease in groundwater level is the extraction of wells in the Urmia aquifer. In the third
period, the groundwater level has improved somewhat compared to the second period. This can
be related to various reasons such as the installation of volumetric meters, culture for proper use
of groundwater, increased rainfall, and river runoff.

Taking into account the factors, for the whole statistical period, we can say that the
groundwater level has decreased. the study factors show that in the whole statistical period the
amount the SWS of precipitation has not changed, the amount the SWS of runoff and evaporation
has increased, so these factors did not have an effect on groundwater decline.
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The components of temperature and groundwater abstraction had a lower SWS value, which
indicates the effect of these two factors in the total period on decreasing groundwater.

Among these two factors, the SWS of withdrawal from exploitation wells shows a further
decrease, which indicates the importance of this component. In general, the parameter of
withdrawal from exploitation wells is the main factor and then the temperature is the second factor
affecting water loss are underground.
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