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Fig.2 Irrigation scheme in SiBUC
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Fig.3 Annual withdrawn water from Kara-Kum canal
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Fig.4 Historical change of irrigated area
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Fig.5 Distribution of areas by altitudes
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Fig.6 Distribution of volumes by altitudes
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Tablel Water balance in irrigated farm in Guliston

Drip Furrow
128 mm|[128 mm
682 mm|754 mm
773 mm|830 mm
652 mm|480 mm
23 mm |35 mm

Precipitation

Water demand for irrigation
Evaportranspiration
Transpiration

Infiltration to deeper layer
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Fig.7 Seasonal water balance in the farm
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Reproducing Shrinking of the Aral Sea by Land Surface Analysis Considering the Impacts of
Expanding Irrigated Area in Central Asia

Yoshiya TOUGE®, Kenji TANAKA, Toshiharu KOJIRI and Toshio HAMAGUCH]

(1) Graduate School of Engineering, Kyoto University

Synopsis
As a result of huge-scale irrigation project in the Soviet age, serious water scarcity has occurred in the
Aral Sea Basin. Sustainable irrigation project is required and this has to be based on feasible water resource

and water demand in irrigated farm.

In this study, irrigation scheme in SiBUC was modified to consider irrigation types in the basin. These
are drip irrigation and furrow irrigation and irrigation efficiency was quite different between them. As a
result, the difference was clearly considered especially in soil moisture and evapotranspiration, and

flexibility of land surface model was cleared.

In addition, historical change of water and heat balance was analyzed by land surface model SiBUC,
and it was integrated with the Aral Sea shrinking model and impacts of irrigation projects on the Aral Sea

area and volume was physically reproduced.

Keywords: Land surface model, SiBUC, Aral Sea, Irrigation
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