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Fig. 6 Variation rates of annual mean air temperature (a) and annual total precipitation (b) in the Aral Sea region from

1960 to 2018 (I represents upstream of the Syr Darya, and II represents upstream of the Amu Darya)
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line altitude of the Ts. Tuyuksuyskiy Glacier, 1957 — 2018
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Fig. 8 Changes in irrigation area and reservoir capacity of
the Aral Sea basin from 1960 to 2015
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The relationship between area variation of the Aral Sea in the arid
Central Asia and human activities and climate change

YANG Xuewen'?, WANG Ninglian'**, CHEN An’an'?, ZHANG Wei'

(1. Shaanxi Key Laboratory of Earth Surface System and Environmental Carrying Capacity, Xi’an 710127, China; 2. Institute of
Earth Surface System and Hazards, College of Urban and Environmental Sciences , Northwest University, Xi’an 710127, China;
3. CAS Center for Excellence in Tibetan Plateau Earth Sciences, Beijing 100101, China; 4. State Key Laboratory of
Cryospheric Science , Northwest Institute of Eco-Environment and Resources, Chinese Academy of

Sciences, Lanzhou 730000, China)

Abstract: Utilizing datasets of the Aral Sea area, global CRU meteorological data and the irrigation area and
reservoir capacity, we quantitatively assessed the long-term area variation of the Aral Sea during the period of
1960 — 2018, and then investigated the dominant influence factors including climate change and human activi-
ties. It is revealed that area of the Aral Sea had shrunk dramatically from 6. 85x10* km’ to (8. 32+0. 19)x10° km’
with a shrinkage of (6. 02+0.02)x10* km* (about 87. 85%) from 1960 to 2018. The area of the Aral Sea had
shrunk by (5. 94+0. 02) x10* km’ (about 86. 77%) during the period of 1960 — 2009, while the shrinkage rate
had slowed down obviously and the area had decreased by 740. 04 km’ (about 8. 17%) during the period of
2009 — 2018. The results of this statistical analysis show that the enhanced human activities since 1960, especial-
ly the increase of irrigation water consumption and reservoir capacity, is the dominant factor rendering the rapid
shrinkage of the Aral Sea. Hence, water consumption, especially for irrigation should be adjusted to adapt on-
going warming in the Aral Sea basin as soon as possible.

Key words: Aral Sea; area variation; climate change; glacier change; human activity
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