d I https://doi.org/10.22131/SEPEHR .2024.2004008.2983

Geagraplical Data

P.P 139-159

Geographical Data (SEPEHR) Vo.33,No0.130, Summer 2024

Scientific - Research Quarterly

Analysis the effects of drought on water level changes

in the Bakhtegan, Tashk and Maharlo lakes

Seyed Hossein Mirmusavi!

Date of receive:
2023/06/05

Date of last review:
2024/02/13

Date of accept:
2024/04/10

Date of online publication:
2024/04/20

Keywords:

Drought,

Palmer index,
Bakhtegan,

Tashk and Maharlo lakes

Extended Abstract
Introduction

In hydrological drought, water scarcity spreads through the hydrological cycle and can subsequently
reduce groundwater levels, surface water and lake levels, and this means that hydrological drought
dominates those areas, leading to long-term effects. In addition, due to climate changes and rainfall and
temperature anomalies, droughts have increased in frequency and severity in many regions of the world.
The predicted changes for the coming years show that climate variables will not have uniform changes in
all regions and regional changes in the amount of precipitation may lead to the creation of hydrological
patterns much different from the current conditions. The present study was also carried out with the aim
of spatial analysis of drought effects on water level changes in the catchment area of Bakhtegan, Tashk
and Maharlo lakes. In this research, an attempt has been made to identify temporal and spatial patterns of

changes in the level of this lakes by using satellite images and spatial analysis models.

Materials and Methods

In the present study, Landsat 5(TM), 7(ETM+) and Landsat 8(OLI) satellite images with a resolution
of 30 meters have been used in the period of 2000-2021 to investigate water level changes. Due to the
fact that the water level of the studied lakes changes drastically with the rainfall of different months,
therefore, it is difficult to determine the amount of water cover for a year without considering the fact that
a part of this cover is seasonal and when the rainfall decreases, a part of the lake Dry may not provide
accurate results. Based on this, in the present study, one image was used for each month for each year

studied to evaluate the changes in the water level of the lakes in all months of the year.

Conclusion and Discussion

The investigation of the changes in the water level of Maharlo Lake shows that in the drought of
2108 and 2017, the permanent water level of the lake has decreased to 1.8 square kilometers. Meanwhile,
in the severe and very severe drought of 2005 and 2004, the permanent water level reached 170.4 square
kilometers. Examining the changes in the area of Tashek Lake in 15 years of drought shows that the area
of the waterless part of this lake has increased more than the seasonal and permanent water. The highest
amount in this field was in 2021 with a very severe drought, which shows that this lake has more critical

conditions in terms of permanent dryness than Maharlo Lake. ... p Page 140
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This lake has been in a terrible state for 5 years.
Comparing the changes in the area of Bakhtegan lake
in different years shows that this lake has a more
critical situation than its neighboring lakes (Maharlo
and Tashk), so that in a significant number of years
(12 years) the lake lacked permanent water and only
With monthly or seasonal rains, some water has been
temporarily collected on its surface, but it has a short

shelf life between 2 to 6 months (November to May).

Results

The results of the evaluation and analysis of the role
of drought in the water level changes of the Bakhtegan,
Tashk and Maharlo catchment lakes showed that the
area of these lakes has decreased significantly during the
studied period, so that over time the area of the water area
has decreased. It has been permanently reduced and added
to the dry and waterless area. The maximum decrease in
the water level of all three investigated lakes occurred
during a 6-year drought between 2008 and 2013, in such
a way that the area of the part with permanent water was
greatly reduced and the area of the dry part of the lakes

was increased.
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