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Researches on ecological water demand of Wuliangsuhai Lake

WANG Xiao-Ke, ZHAO Tong-Qian, OUYANG Zhi-Yun, FAN Xiu-Ying (Research Center for Eco-Environmental
Sciences, Chinese Academy of Sciences, Beijing 100080,China). Acta Ecologica Sinica,2004,24(10) :2124~2129.

Abstract : Ecological water demand for wetland is a newly integrated concept. which are required for maintaining ecosystem
structure and function, protecting biodiversity. sustaining human life and activities, and improving environment quality. In
arid and semi-arid areas of northern China, lakes have been facing a number of problems such as dried-up, shrinkage and
serious water pollution. The estimation of ecological water demand for lake is the basic precondition to keep rational utilization
or restoration of lake ecosystem. In this paper, the characteristics of Wuliangsuhai Lake ecosystem were studied at first, and
different calculating methods were deduced under different protected targets such as water amount balance, water quality
maintenance and its improvement. Based on the investigated data about hydrological and water cycling features, ecological
water demand of Wuliangsuhai Lake were calculated under different targets by selecting suitable methods.

The results of this study consisted of three aspects. Firstly, when drainage amount from adjacent farmland to the lake
reach 6.18X10°m®/a, the water balance of Wuliangsuhai Lake in amount could be kept. Secondly, the total nitrogen
concentration in Huanghe River, which is the source of ecological water, is higher than that in Wuliangshuhai Lake. Under
this condition, from the viewpoint of water quality maintenance, it is impossible for the lake to meet the relative national
standard. But only if the salts and total Phosphorus be considered, under the present drainage amount from farmland of
6.18X10°m?/a, the ecological water demand amount to maintain the salts and P concentration constant should be 1. 82> 10°
m?/a and 12.3 X 10°m®/a respectively. Finally, from the point of view of water quality improvement, the ecological water
demand amount that can improve the salts and P to meet the national standard in one year should be 4.91 X 10°m®/a and

16. 3X10°m*/a respectively, and in ten years, it should be 4. 28X 10°m’/a and 14. 3 X10°m?®/a respectively.
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Table 1 The annual mean input and output of water in Wuliangsu Lake
. @)
A (R o discharge (D) (E) Balance
Item Drainage Precipitation  Flood Total to Huanghe Leakage Evaporation Total between input
from farmland water input river output  and output
Water amount 6. 18 0. 657 0.52 0.175 7.532 2.42 0. 66 3. 11 6.19 1.413
1.4.2 . 1995~1997 2.09 g/L,
N P 1997~1999 3.18 mg/L  0.322 mg/L.,
4.4 g/1( ), 1.12mg/L, 0.097mg/L,
. . 0.07 g/Lt, 2.8 mg/L, 0.18 mg/LM,
3.3X108 m?®, Nk R 1998~1999 3.0 g/L.1.59 mg/L
0.184 mg/L. ) ) .
1999 9x10't, 0.5%, 3%, 0. 2%,
. 0.48~0.5g/L, 0.5g/L, . 2003
6 N P 3.3mg/L  0.05 mg/L,
1.4.3 ) )
1018.5 m. , ; . . .
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