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1 - Normalized Difference Water Index
2- Google Earth Engine (GEE)
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Figure 1- Geographical Location and Hydrometric Stations and Piezometric Wells of Maharlou Basin.
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Tablel- The number and length of the statistical period of piezometric wells in the Maharlou.

Sub-Basin Number of Well Period

Shiraz 29 Mar1993-Sep2020
Geshnegan 5 Aug2010-Sep2020
Sarvestan 24 Mar1991-Sep2020
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Table2- Landsat Satellite data used in this research.

LANDSAT 5 LANDSAT 7 LANDSAT 8
Period Mar 1984 - May 2013 Jan 1999 —Dec 2020  Apr 2013 —Dec 2020
Resolution (Day) 16 16 16
Resolution (m) 30 30 30
Sensor ™ +ETM OLI/TIRS
Green B,:0.52-0.6 B,: 0.52-0.6 B;:0.533-0.590
Band andWave Length (um)  NIR B4: 0.77-0.9 B4: 0.77-0.9 Bs:0.851-0.879
Red B;: 0.63-0.69 B;: 0.63-0.69 B4: 0.63-0.69
Image Number 170 320 345
Sum 835
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3 - United States Geological Survey
4 -National Aeronautics and Space Administration
5 - Surface Reflectance
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7 - Change Point
8 - Pettitt
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Figure 2- Time series of changes in the area of Maharlou Lake and its change point.
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Time series of streamflow changes at hydrometric stations of Fasa Bridge

Figure6-

(top) and Igbal Abad (bottom).
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Time series of evaporation at Shiraz synoptic station.
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Figure6- Time series of changes in the area of vegetation and its change point.
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Table3- Statistical parameters of surface area and piezometric level.

Statistic parameters

Shiraz sub
basin

MBE(m)

RMSE(m)

NRMSE(%)

R2

P-Value Intercept
Slope

0.041
2.25
1.5
0.74
0
2.1e-48
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Extended Abstract

Introduction and Goal

Mabharlou Lake in Fars Province is one of the saline lakes of Iran, located 10 kilometers
southeast of Shiraz. It holds significant economic, social, and environmental importance for the region.
Therefore, assessing the long-term changes in the lake’s surface area is crucial for making informed
decisions by managers. In this context, the present study investigates the temporal changes in the
water surface area of Maharlou Lake.

Materials and Methods

The study area was the Maharlou Watershed. The lake’s surface area was determined for each
satellite image using Landsat data over the period from 1986 to 2020. Then, the trend in the lake’s
surface area changes during this period was analyzed using the Mann-Kendall test. Additionally,
factors influencing the lake’s surface area changes, such as precipitation changes, inflow to the
lake, groundwater level, population, and vegetation cover area within the watershed, were evaluated
during this period.

Results and Discussion

The results of this study showed that the trend in the surface area of Maharlou Lake during the study
period was significant and decreasing (3km?/year). The change point in the time series occurred in
September 2007, after which a sharp decline in the lake’s surface area was observed. Furthermore,
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the results of the precipitation analysis indicated that the trend in precipitation was negative but not
significant. However, the trends in the inflow to the lake and evaporation were both negative and
significant. The trends in population growth and vegetation cover were found to be increasing and
significant. Additionally, the §tudy’s findings showed that the groundwater level trend in this area was
negative and significant.

Conclusion and Suggestions

The results of this study indicated that the surface area of Maharlou Lake has significantly
decreased. The analysis of the factors affecting the lake’s surface area showed no significant trend in the
precipitation within the watershed, which is one of the primary contributors to the inflow to the
lake. Although the trend in precipitation was not significant and the evaporation trend was also
decreasing, the increasing trends in population and vegetation cover within the watershed
inevitably demand more water in this region. This situation has led to excessive extraction from
groundwater resources and surface flows. Consequently, the trends in groundwater levels and inflow to
the lake were both decreasing and significant. Moreover, the interplay of these factors has resulted in a
negative trend in the lake’s surface area. Therefore, given the importance of Maharlou Lake within
the watershed and to prevent further reductions in the lake’s surface area, managers must pay close
attention to implementing sustainable land management plans.

Keywords: Google earth engine (GEE), land sat, Maharlou Lake, MANN-Kendall test



