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Integrated modelling to assess the impact of climate change

on the groundwater and surface water in the South Aral Sea area
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The recession of the South Aral Sea over the last few decades has become a great environmental challenge in  « The precipitation will slightly increase in the future, with a range of 146.4-163.3 mm/yr.

Central Asia. Due to declining inflow and irrigation exhaustion, the Amu Darya River is vanishing before « The exacerbated global warming will contribute to a rise in the ET: the bare land ET will range from 453.8-
reaching the South Aral Sea. Based on numerical models (MODFLOW and SWAT) and with the support of 602.6 mm/yr, and the ET of the water body will fluctuate from 1,270.6-1,687.3 mm/yr.

observed data, remote sensing data, reanalysis data, and the output of Global Circulation Models (GCMs) of  « The runoff of the Amu Darya River determined by the snowmelt and glacier melt contributions in the
the Coupled Model Intercomparison Project Phase 6 (CMIP6), the hydraulic connection between a shallow upper mountainous area will also increase slightly, with a range of 107.8-118.4 km3/yr.

aquifer and the lake was investigated and projected for future change. The groundwater model was calibrated
by one in-situ groundwater well and six Gravity Recovery and Climate Experiment (GRACE) derived
groundwater heads.

The critical factor affecting the South Aral Sea is the ET increase, which potentially influences the lake surface

area and water consumption for irrigation in the future.

* The groundwater recharge to the South Aral Sea is situated between 5.5-7.7 km3/yr.

* The South Aral Sea may maintain a surface area of 4.47x103 km?, which means the shallow lake on the
eastern part will disappear completely.
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" Based on the three greenhouse gas emission scenarios, we have predicted the volume of the groundwater
A KAZAKHSTAN flux into the South Aral Sea and future variations in the surface area of the South Aral Sea. In the long run,
alleviating the Aral Sea crisis still requires a vast investment and fundamental political, social, and economic
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Medium pathway 6.06 5.64 5.30
Fossil-fueled development 6.01 5.24 4.47
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