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Table 1- Satellite imagery information of 1987 and

2013
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Solar Hijri Calendar 1366/06/01 1392/06/27
Satellite Landsat4 Landsat8
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Row 40 40
Pass 161 161
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Figure 3- Location of the piezometeric wells around Maharloo Lake
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Table 2- Results of Mann-Kendall and Pettit
Maharloo basin
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Maharloo Precipitation ETP

Mean annual (mm year-1) 352.31 1087.68
Kendall’s Tau -0.086 0.587
p-value 0.625 0.001

Kendall test Positive . 1
Significance (%)
Pettit’s - 1365
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Table 3- The results of Mann-kendall and Petite test
of two stations of Pole Fasa and Igbal Abad
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Mean annual (m’s?) 1.993 1.357
Kendall’s Tau 0.088 -0.385
p-value 0.443 0.009
Kendall test Positive 1

Significance (%0)
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Table 5- Results of Pettit test for variation detection the
monthly time series changes of groundwater level in
Maharloo basin
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Table 4- Trend analysis of groundwater level by
Mann-Kendall test in study basin
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T (Solar Year

Piezometeric well Mutation P_value A(Igh)a
Changes) 0
Jade Siman 1387 0.001 1
Igbal Abad 1389 0.001 1
Park Arghavan 1387 0.001 1
Park Enghelab 1387 0.001 1
Park Koshan 1387 0.001 1
Chah Anjir, South 1387 0.001 1
Adel Abad, South 1390 0.001 1
Ordogah, Southwest 1387 0.001 1
Ghasre Sasan, South 1384 0.001 1
Gharb Ghanbari,
South West 1387 0.001 1
Nazar Abad

Southwest 1387 0.001 1

Morad Beigi, South 1387 0.001 1
Kheir Abad 1387 0.001 1
Hospital _Shaghol 1386 0.001 1
Beigi
Dodman 1387 0.001 1
Dehpeiale 1387 0.001 1
Rah Shorije Tal 1387 0.001 1
Beigi
River Khohenjan 1387 0.001 1
Stone Cutting 1387 0.001 1
Banian Pour
Shahzade Bighom 1387 0.001 1
Dehno, East 1387 0.001 1
Sarvestan, North 1390 0.001 1
Khohjan, East 1387 0.001 1
Saif Abad, North 1388 0.001 1

Hezardare,

Northeast 1387 0.001 1
Kate Gonbad, North 1387 0.001 1
Hassan Abad, West 1387 0.001 1

Feleke Allah 1386 0.001 1
Feleke Khaton 1387 0.001 1
Feleke Valiasr 1387 0.001 1
Ghader Abad 1387 0.001 1

Ghale Nou 1388 0.001 1

Golkhon 1388 0.001 1

Nazar Abad 1388 0.001 1

Nilgonak 1388 0.001 1
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Piezometeric well Kendall'stau P_value Alpha
(%)
Jade Siman -0.535 0.001 1
Igbal Abad -0.293 0.001 1
Park Arghavan -0.680 0.001 1
Park Enghelab -0.675 0.001 1
Park Koshan -0.546 0.001 1
Chah Anjir, South -0.8 0.001 1
Adel Abad, South -0.403 0.001 1
Ordogah, Southwest -0.472 0.001 1
Ghasre Sasan, South +0.113 0.049 1
Gharb Ghanbari,
South West -0.421 0.001 1
Nazar Abad Southwest -0.764 0.001 1
Morad Beigi, South -0.552 0.001 1
Kheir Abad -0.681 0.001 1
Hospital Shaghol Beigi -0.473 0.001 1
Dodman -0.477 0.001 1
Dehpeiale -0.674 0.001 1
Rah Shorije Tal Beigi -0.731 0.001 1
River Khohenjan -0/663 0.001 1
Stone Cutting Banian -0.689 0.001 1
Pour

Shahzade Bighom -0.767 0.001 1
Dehno, East -0.552 0.001 1
Sarvestan, North -0.155 0.001 1
Khohjan, East -0.953 0.001 1
Saif Abad, North -0.369 0.001 1
Hezardare, Northeast -0.638 0.001 1
Kate Gonbad, North -0.707 0.001 1
Hassan Abad, West -0.905 0.049 1
Feleke Allah -0.250 0.001 1
Feleke Khaton -0.698 0.001 1
Feleke Valiasr -0.659 0.001 1
Ghader Abad -0.659 0.001 1
Ghale Nou +0.252 0.001 1
Golkhon +0.452 0.001 1
Nazar Abad -0.632 0.001 1
Nilgonak -0.437 0.001 1
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Investigating the role of meteorological variables and excessive
groundwater withdrawal on reduction of the Lake Maharloo water level
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Abstract

Over the last few decades, the water level appears to have declined for most of the Lakes as a consequence of
global warming. Besides, in addition to climatic factors, human activities have had profound impact on lowering
lakes water level and ecosystem changes. The aim of this study was trend analysis of climatic factors (rainfall
and evapotranspiration) and water balance (flow and underground water withdrawal) in Maharloo Lake region
during last five decades using Man Kendall and Petit Tests. The results showed a %82 decrease of Lake water
level. Rainfall did not show a significant trend at %1 significance level , but there exist a significant trend for
evapotranspiration which might be a major cause for observed reduction of water level. Human activities and
increased consumption and withdrawal in Maharloo basin may be considered as the other major affecting
factors. Such that the discharge of Khoshkrood river which flows into the lake has significantly decreased since
2006.

Keywords: Maharloo, Water management, Man-Kendall, Trend, Rainfall, Evapotranspiration
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