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Analysis of groundwater level dynamics along typical profile of the Manas River Basin, Xinjiang
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Abstract: Manas River Basin of Xinjiang is aregion with a high exploitation level of water resources and a high level of economic
development. Based on the trend analysis of the monitoring data of a typical profile constituted by 13 monitoring wells from
2010 to 2014 in Manas River Basin, we found that the groundwater level of the entire profile showed continual declination. T he
decreasing rate of groundwater level in the single unconfined groundw ater area of the upper alluvial plain was 0 650 83 m/a
(‘averaging O 74 m/a) ;the decreasing rate of groundwater level in the middle overflow zone was 1. 12 m/a; the decreasing rates
of groundw ater level in the upper part and low er part of the alluvial fine soil plain area were 0 59 3. 07 m/a (averaging 1 77 m/
a) and 0 353 98 m/a respectively (averaging 2 41 m/ a) . T he annual decreasing rate of groundwater level tended to increase
from upstream to dow nstream. In terms of the annual variance of groundw ater level, the change of groundw ater depth in the ak

luvial plain was dow it up down; the change in the overflow zone and its northern area was up dowmr up. T he groundw ater dy
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namic type in the single unconfined groundw ater area of the upper alluvial plain was infiltratiorr runoff type, while in the over

flow zone and the alluvial fine soil plain area was exploitation type. Because the regional groundwater level continued to decline,

the present groundw ater depth (5. 8% 67 46 m) was much larger than the critical depth of desertification (6. 0 m) . T he ecologt

cal environment w as deteriorating. Based on the analysis of water resources utilization in Shihezi City and Manas County, the

cont inual declination of groundw ater level was caused by both groundw ater overexploitation and effective utilization of regional

water resources w hich reduced the groundw ater recharge. Finally, we proposed that w ater resources utilization must be scientift

cally planned and the area of irrigation and groundw ater exploitation quantity must be reduced, w hile the mechanism of ecologt

cal compensation must be carried out,so as to ensure sustainable economic and social development in the basin.

Key words: M anas River Basin; groundw ater level dynam ics; continual declination of groundwater level; groundwater overexplot

tation
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Fig. 1 Distribution of groundwater monitoring wells
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Tab.1 Annual decreasing rate of groundwater

level in the monitoring period
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Tab.2 Statistics of groundwater level changes at monitoring wells
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typical monitoring wells in different hydrogeological units
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