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Fig.1 Overview map of the Xinjiang River Basin
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Fig.2 Partial results of the change-point detection test
for the runoff series at Meigang Station
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Study on Ecological Flow in the Lower Reaches of the Xinjiang River Considering

Hydrological Variations

Liu Yuanbo*, Li Ming, Wang Wei, Yao Pujing, Zhang Ruihuan

(Northwest Engineering Corporation Limited, Power China, Xi'an, Shanxi 710100, China)

Abstract: [ Objective] To explore the impact of hydrological variations on the ecological flow of the lower reaches of the

Xinjiang River, and to provide a scientific basis for watershed ecological protection and optimal allocation of water



resources under changing environments. [Methods] Based on the runoff series of Meigang Station in the lower reaches
of the Xinjiang River from 1954 to 2020, a comprehensive hydrological variation test system was constructed by
integrating various methods to identify the variability points and divide the variability periods. The monthly minimum
ecological flow method and the monthly frequency distribution method of normal years were used to calculate the
minimum and suitable ecological flows before and after the variation in each period, respectively. Finally, the evaluation
results of ecological flow calculation were graded based on the improved Tennant method. [Results] (1) The runoff series
of the lower reaches of the Xinjiang River experienced moderate variability in 1992 and 2003, and was divided into the
natural period, the first variation period, and the second variation period accordingly. (2) The minimum and suitable
ecological flows under four conditions of natural, sub-natural, current status, and ignoring hydrological variability were
systematically calculated for each period, and the rationality and reliability of the calculation results were verified based on
the evaluation results of the improved Tennant method. (3) The sudden increase in rainfall enhanced the ecological benefits
of the ecological flow in the sub-natural state, but the frequent occurrence of extreme hydrological events and the
intensification of human activities jointly led to certain ecological risks for the current river ecosystem. [ Conclusion ]
Hydrological variability significantly changed the ecological flow process of the lower reaches of the Xinjiang River. The
ecological water demand grades in the natural state all reached "good" and above, while it was relatively ideal in the
sub-natural state. It is recommended to give priority to the natural ecological flow process and refer to the sub-natural state,
so as to provide decision-making references for the sustainable utilization of water resources and ecological protection of
the watershed.
Keywords: Ecological flow; Hydrological variation point; Comprehensive variation test; Improved Tennant method;
Lower reaches of the Xinjiang River

(FRl: X X X)



	1 区域概况与数据来源
	1.1 信江概况
	1.2 数据来源

	2 研究方法
	2.1 水文变异综合检验
	2.2 生态流量计算方法
	2.2.1 平水年逐月最小生态流量法
	2.2.2 逐月频率年内展布法
	2.2.3 改进的Tennant法


	3 结果与分析
	3.1 水文变异点综合识别
	3.2 生态流量计算结果
	3.2.1 最小生态流量结果
	3.2.2 适宜生态流量结果

	3.3 生态流量评价

	4 讨论
	4.1 水文变异成因
	4.2 生态流量结果分析
	4.3 决策参考

	5 结论

