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Fig. 1 Study flow
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Fig. 2 Change of the Aral Sea level
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Fig. 3 Shrinking of the Aral Sea BLETH D,
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Table 1 Historical change of irrigated area

year 1960 1970 1980 1990 2000 2003

'”'g[itnig]area 45100 | 51500 | 69200 | 76000 | 78900 | 79000

T
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Fig. 7 Rate of irrigated area
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Fig. 8 Withdrawn water from the Kara-Kum canal
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Table2 Development of the Kara-Kum canal

Stage period (year) Length of the canal (km) Water quantity (m3/sec) Irrigated area (ha)
1] 1954-162 397 130 88000
2 | 1960 - 1966 537 198 170000
3 [ 1966-1971 837 317 220000
4] 1971-1982 1100 500 562000
5 | 1982 -2003 1370 650 972000
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Fig. 9 Discharge at Amu Darya
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Fig. 10 Annual water balance in the basin
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Fig. 11 Annual water balance in the Aral Sea
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Analyzing Annual Changes in Water and Heat Balances Considering the Impacts of Expanding
Irrigated Area and Shrinking of the Aral Sea

Yoshiya TOUGE, Kenji TANAKA, Toshiharu KOJIRI and Toshio HAMAGUCHI

Synopsis
As the result of huge-scale irrigation under the Soviet project, serious water scarcity has occurred
in the Aral Sea Basin. Millions people are suffering especially in the downward area and the Aral Sea
has shrunk to 10% of 1960’s level. To solve the problem, sustainable irrigation project is required
and this project has to be based on several information about quantity of water resources and the
impact of global warming. These information are necessary as basic and scientific information for the

basin.

In this study, annual water and heat balance in the Aral Sea Basin is analyzed from 1961 to 2003
by land surface model SiBUC, which can analyze water for irrigation in physical way. From this
analysis, water balance in the past and some impacts of expanding irrigated area are analyzed.

Keywords: land surface model, irrigation, the Aral Sea, SiBUC
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