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Assessment of flow regime of Zhoukou section based on RVA method
WU Xinjia' , GE Jinjin® , QI Xiaoming' , YANG Lan', WANG Yanfang'
(1. Bengbu University , Bengbu 233000, China;
2. China Institute of Water Resources and H ydropower Research , Beijing 100038, China)
Abstract: The construction and operation of Zhoukou sluice on Shaying river has caused great changes in the flowing regime of
the lower reach, which has a significant impact on the structure and function of the water ecosystem in the basin. In order to evaluate
the hydrological changes of Zhoukou reach quantitatively, daily runoff data of Zhoukou gauging station from 1951 to 2016 is selected,
and the degree of 33 hydrological alteration indexes and their ecological influences before and after the construction of Zhoukou
sluice in the middle reaches of Shaying river were evaluated through Ranges of Variability Approach (RVA) method. The
results indicate that:after 1975, the operation of Zhoukou sluice, human activities had an intensified influence on the flow regime
of Shaying River,and the median value for each month showed a significant downward trend; the overall degree of hydrologic al-
teration of Zhoukou gauging station is 41. 4%, which is a moderate change,and the most significant changes occurred on the av-
erage flow in November, the timing of annual 1-day minimum discharge and the flow fall rates, which were strong changes; The
water supply and demand of Shaying River are in serious contradiction,and the operation and dispatching of sluice has adverse effects
on the stability of water ecosystem. Therefore, it is urgent to carry out ecological restoration of Shaying River,adjust river flow

timely, and realize coordinated development of regional economy and water ecosystem.
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Tab. 2 Evaluation of IHA index change degree in Group 1 Zhoukou hydrological station

ST A P/ (m? - 1)

S JE A Y/ (m? e 1)

Ay AR/ V6 AR/ %
il THRE EFR{E H i
1A 38.80 24.25 54.68 24.50 —28.57 (L) —36. 86
2A 42. 80 21.30 47.59 17.95 —21.43(L) —58.06
3H 36. 00 27.20 44.33 23.25 —50. 00(M) —35.42
4 32.55 25.73 49.25 25.38 —21.43(L) —22.03
5H 42.05 28.03 51.58 30.80 —28.57(L) —26.75
6 A 25. 40 11. 23 36. 81 15.95 —42. 86(M) —37.20
7H 107. 50 64. 95 218.00 79.20 0(L) —26.33
8 A 145.50 89. 20 246. 00 81. 05 —14.29(L) —44. 30
9H 93.45 66. 63 118.00 66.98 —49. 21(M) —28.33
10 A 60. 70 51.63 87.18 32.45 —64.29(M) —146.54
11H 55.98 47.41 71. 25 33.25 —76.19(FD —40. 60
12 J 43.50 30.58 58.08 28.85 —50..00(M) —33.68
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Fig. 1 Change of mean flow in November of Zhoukou Gauging station before and after the sluice construction
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Fig. 2 Change of mean flow in July of Zhoukou Gauging station before and after the sluice construction
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Tab. 3 Evaluation of IHA Index Change Degree in Group 2 at Zhoukou hydrological station
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Fig. 4 Change of 30-day minimum discharge of Zhoukou Gauging station before and after the sluice construction
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Tab. 4 Evaluation of IHA Index Change Degree in Group 3 at Zhoukou hydrological station
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Fig. 7 Changes in the timing of annual 1-day maximum discharge before and after the sluice construction
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Fig. 8 Changes in the timing of annual 1-day minimum discharge before and after the sluice construction
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Fig. 10 Changes of number of high pulses within each water year before and after the sluice construction
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Fig. 11 Changes of annual low pulse duration before and after the sluice construction
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Tab. 6 Evaluation of IHA Index Change Degree in Group 5 at Zhoukou hydrological station
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Fig. 12 Changes of flow fall rates before and after the sluice construction
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