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Change and suitable scale of oasis under water saving condition in Manas River Basin
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Abstract: The large scale promotion of water saving irrigation technology in arid areas has effectively promoted the oasisization
process and expanded the scale of oasis. Regarding the appropriate scale of oasis on watershed scale under water saving condi
tion, we conducted a case study on the Manas River Basin, where the drip irrigation technology originates. W e used the five pert
od satellite remote sensing images from 1976 to 2015 to analyze the change process of oasis area under w ater saving condition.
Based on the theory of water heat balance, we constructed a calculation model for the suitable scale of oasis, and determ ined the
suitable development scale of the basin oasis under w ater saving condition. T he results show ed that: From 1976 to 2015, the to
tal area of the oasis in the M anas River Basin expanded by 388 3 km?; the area of the artificial oasis expanded by 3 873. 3 km?;
and the area of the natural oasis diminished by 3 485. 0 km?. Calculation suggested that the suitable scale of the oasis in the Ma
nas River Basin is 4 025 94 499. 8 km”. The actual scale of the oasis exceeds the appropriate scale of the oasis by 3 4 times.
The oasis stability index H is O 46, indicating the oasis is in a metastable state. In order to ensure the stability of the oasis, the

suitable cultivated area of the Manas River Basin should be 1 801 62 013 7 km’. The research results suggested that unreasorr
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able development of oasis can threaten the safety and stability of the oasis. Determining the suitable scale of oasis can provide a

basic scientific basis for the stability and sustainable development of oasis.
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Tab. 1 Classification of natural oasis and artificial

oasis in Manas River Basin
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Tab.2 Classification of oasis stability
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Tab.3 Calculation methods for some parameters
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Fig. 1 Change of oasis area from 1976 to 2015 in Manas River Basin
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Tab.4 Available water resources and water

consum ption in Manas River Basin

1976 0.27430 0. 24730 3.56 28.36
1990 0. 39460 0.2837 3.51 29.63
2000 0. 74429 0.26768 3.27 28.09
2010 1. 09528 0. 46550 3.53 31.26
2015 0.98077 0.39453 3.15 28. 35
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Tab.5 Suitable area of oasis in Manas River Basin
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1976  24.29 293.6 1778.2 3973.7 2676.3 9 210.2 0.44
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2000 23.81 320.1 1792.6 4 005.8 4553.3 9 627.8 0.45
2010 26.16 340.5 2013.7 4499.8 5766.5 9 532.7 0.49

2015 23.81 324.5 1801.6 4025.9 6280.9 9 598.5 0.46
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