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Study on ecological flow of dewatered river sections considering whole life cycle of key species / YU Zicheng,

ZHANG Jing, ZHAO Jinyong, PENG Wenqi, DING Yang, ZHANG Ye,
Environment , China Institute of Water Resources and Hydropower Research, Beijing 100038, China)

LI Xuan ( Department of Water Ecology and

Abstract: In response to the problem that the diversion power station changes the hydro-hydraulic characteristics,
topography and other natural conditions of the river and forms a dewatered section between the power station and the
diversion dam, which damages the ecological environment of the river, the downstream of Zhenquan Dam of Houxi River, a
secondary tributary of Yangtze River, was selected as the study section. Through field research and data collection, the
local indigenous and key fish, Schizothorax prenanti, was taken as the indicator species. Considering the ecological process
of its whole life cycle, the suitability curves of water depth and flow velocity during spawning period are summarized. On
the basis of identifying the distribution of current geomorphic units in the study river section, considering the threshold
values of water depth and velocity and substrate characteristics, establishing the relationship between water depth, velocity
and hydraulic units, identifying the area change of feeding grounds and wintering grounds. Combined with the Tennant
method, the optimal, appropriate and minimum ecological flow of the dewatered section is determined in phases.

Key words: ecological flow; dewatered river reaches; hydraulic unit; ecological
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environment; the Houxi River
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8 A 154.7 131.3 79.7 17.8
9 H 427.1 446. 1 96.8 26.6
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Table 2 Hydraulic unit area under different flow

0/ K 1 AT A/ m?
S \ - : B m?
(m* = s™) Ak BAGHER TR Bebl DR X AKX YR
1 0 0 13561.2 16793.5 0 2753.8 33108.5
2.5 0 3834.9 35417.2 361.6 11556.6 0 8111.2 59281.5
5 387.6 12200. 1 39734.3 2245.7 12131.5 0 9309.1 76008.3
7.5 4172.7 13870.9 39975.4 3677.3 12359.3 0 10206.6 84262.2
10 5668.9 24383.5 32264.8 4636.0 11786.6 0 10399.5 89139.3
12.5 5264.6 28390.9 32216.5 8407.9 8383.8 0 11792.2 94455.9
15 7951.7 34 838.7 25713.1 7426.9 9466.7 61.2 12335.5 97793.8
20 16001.6 42057.8 13589.1 14138.0 4127.9 934.6 12765.7 103614.7
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Fig.9 Proportion of hydraulic unit area under different flow
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Table 3 Correlation analysis results

KIIHIT Q AUENEX  WOKTEX PHRIX 7823 eI ok Y X HAKX R

TR X 0.970* *
TRk P X 1.000* * 0.970* *
ST R X -0.857 %" -0.874 %" -0.857**

7823 0.976* * 0.922%* 0.976* * -0.833*
S X -0.976* * -0.922%* -0.976* * 0.833* -1.000"*

TR IX 0.764* 0.768 * 0.764* -0.764* 0.655 -0.655
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