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Fig.l The Aral Sea basin
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Fig.2 Changes in the standardized water surface area, land use area
and temperature
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Analysis of Shrinking Rate Variation and Its Driving Factors of the Aral Sea
WANG Haoxuan', HUANG Feng]’3, GUO Lidan>’, ZHONG Ruisen*
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Abstract: The shrinking of the Aral Sea has caused an ecological disaster that has attracted worldwide attention. In order to ex-
plore the possible reasons for the shrinkage of the Aral Sea and its rate change, the Mann—Kendall test and the two-phase lin-
ear regression test were used to analyze the change trend and mutation points of the surface area and average water level of the
Aral Sea, the precipitation and temperature in the Aral Sea basin, and the area of cropland and built—up land. The characteris-
tics of mutational changes were analyzed by constructing a multiple linear regression model to analyze the driving factors of the
shrinkage of the Aral Sea in different periods. The results showed that the water level of the Aral Sea was significantly reduced
by 19.08 m. The water surface area was significantly reduced by 4.90x10" km®. The changes of the water level and the water sur-
face area showed obvious phase characteristics, and both of them had significant mutational changes in 1960 and 2008. The
shrinkage rate of the Aral Sea changed significantly before and after the mutation time. In all stages of the shrinkage of the Aral
Sea, the impact of human activities was greater than the impact of climate change on the Aral Sea.

Keywords: the Aral Sea; rate of shrinkage; trend analysis; mutation detection; human activities; climate change



