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Calculation method of basic instream ecological flow based on hydrological - hydraulic-habitat analysis//HUANG
Dongjing'?, LI Yiping’, CUI Guangbo®, DUAN Yonggang'”, YAO Jialiang' ( 1. School of Water Conservancy &
Environment Engineering, Zhejiang University of Water Resources and Electric Power, Hangzhou 310018, China; 2. Key
Laboratory for Technology in Rural Water Management of Zhejiang Province, Hangzhou 310018, China; 3. College of
Environment, Hohai University, Nanjing 210098, China; 4. College of Hydrology and Water Resources, Hohai University,
Nanjing 210098, China)

Abstract: In response to the problem that existing methods for calculating the basic instream ecological flow fail to balance
the accuracy of calculated results and the simplicity of processes, a basic instream ecological flow calculation method
integrating hydrological frequency, hydraulic conditions, and habitat requirements was proposed. With the natural runoff
restored on the selected control section, the water use periods were classified according to hydrological characteristics of the
river channel and water requirements of aquatic organisms, and the hydrological frequency arrangement was conducted for
different periods. Then, the relationships between water discharge, mean water depth, and mean flow velocity were
specified by the hydraulic method. Through analyzing requirements of biological environment indicators, including
ecological water depth and ecological flow velocity, the basic instream ecological flow for different water use periods was
determined. The proposed method was applied to the Shifeng River Basin in Zhejiang Province, and the results show that
the calculated basic ecological flow of the representative section at the Shaduan hydrological station in the river basin was
16.0 m’/s during the spawning and larval development period and 4.4 m’/s during the general water use period. By
comparison, the calculated results of the proposed method were in the range of those of the Tennant method, demonstrating
the feasibility of the proposed method, and the values of basic instream ecological flow with higher accuracy can be obtained
by the proposed method in different water use periods.
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the Shifeng River Basin
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Table 1 Runoff frequency analysis at Shaduan

hydrological station

P FEERE D] Q/ (m*/s) — K] Q/ (mP/s)
At A E ARtE HArtE AefE ARTE
60 22.4 290 40.2  10.0  10.7 12.7
65 19.8  25.1  36.1 8.3 9.6 11.9
70 7.5 22.2  31.8 7.5 8.5 10.0
75 14.9  19.4  26.1 6.4 7.3 8.5
80 12.5  16.0  23.0 5.2 5.9 7.3
85 9.9 13.3  19.7 3.9 4.4 5.9
90 7.0 9.8  16.6 2.5 3.0 4.3
95 4.1 6.3 8.9 1.7 1.8 2.1
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Shaduan hydrological station
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Table 2 Verification results of calculated flow rate, average water depth, and average flow velocity of Shaduan section

i Y/ K /m Q/(m*/s) Q AHXF h/m h AR o/ (m/s) o AR
(m’/s) e HRME R/ % SEPE RE R/ % SE HRME W/ %
0~5 3.90 2.63 2.53 4.1 0.34 0.33 3.2 0.52 0.50 3.8
>5~10 4.18 6.69 6.44 3.7 0.47 0.49 -2.7 0.64 0.63 1.9
>10 ~15 4.44 12.33 12.63 -2.4 0.57 0.58 -1.8 0.69 0.72 -4.2
>15 ~20 4.62 19.17 18.72 2.3 0.65 0.63 3.5 0.80 0.78 2.8
>20 ~25 4.72 21.77 22.55 -3.6 0.63 0.66 -4.2 0.78 0.80 -2.4
>25 ~30 4.80 26.88 25.97 3.4 0.68 0.67 1.9 0.84 0.82 2.6
R3 DRASERERAARQME Q,-h,-v, BifER AU K ) PR B S0 7 58 9 ) S St A e R AR

Table 3 Query table of Q,-h,-v, for each ten days of
a month at different runoff frequencies of

Shaduan hydrological station

Pr% PEHE D1 #ﬁgﬁﬁﬂaﬂ;ﬁ
Qp/(m/s) hp/m 0,/ (0/s) Q,./(m*/s) hp/m 0,/ (w/s)
60 29.0  0.69  0.83 10.7 0.56 0.70
65 25.1  0.67 0.8 9.6 0.54 0.68
70 2.2  0.65 0.8 8.5 0.52 0.67
75 19.4  0.64 0.78 7.3 0.50 0.65
80 16.0  0.61  0.75 5.9 0.48 0.62
85 13.3  0.58  0.73 4.4 0.45 0.58
90 9.8  0.54  0.69 3.0 0.38 0.53
95 6.3 0.48  0.63 1.8 0.29 0.46
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