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Research on calculation method of ecological flow of
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Abstract Ensuring and managing the ecological flow of rivers and lakes is an essential requirement for
strengthening the management and control of the development and utilization of water resources, and is an important
part of the implementation of "Great Protection of the Yangtze River" and "high-quality development". A method
for calculating ecological flow of rivers without measured runoff was proposed, with the Rangdu River taken as an
example. Firstly, the monthly runoff process from 1990 to 2019 was simulated by SWAT hydrological model. The
results showed that the runoff gradually increased from upstream to downstream, and presented obvious
characteristics of flood season and non-flood season. Secondly, the ecological flow of the key control sections in the
mainstream was calculated by four hydrological methods, e.g. Tennant method, minimum monthly average flow
method, driest monthly average flow method in recent 10 years, and flow-duration curve method. The calculated
ecological flow ranged from 10% to 33%, with the calculated flow trend in the order of flow-duration curve method >
driest monthly average flow method in recent 10 years > minimum monthly average flow method >Tennant method.
Finally, through water quality compliance accounting, it was concluded that the recommended method for
calculating the ecological flow in the river was the flow-duration curve method, accounting for about 30% of the
average annual flow.

Key words ecological flow; SWAT hydrological model; water quality compliance accounting; Rangdu River
Basin
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Fig.1 Map of Rangdu River basin
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Table 1 Correspondence of township and river network
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Table 2 Calculation results of ecological flow by Tennant

method
e BT AR/ (m/s) AR (5§ 2T
o IR/ R, KRR
Yhe A

i (m’/s) 10A—UA4EsH - 697 (m’/s) Lt /%

5 0.69 0.05 0.11 0.07 10.00

17 2.69 0.20 0.42 0.27 10.00

18 3.16 0.23 0.49 0.32 10.00

32 4.16 0.30 0.64 0.42 10.00

36 4.46 0.32 0.69 0.45 10.00

38 4.64 0.34 0.72 0.46 10.00

®3 BRORAFHREEETSREBUELSR
Table 3 Calculation results of basic ecological flow by the

minimum monthly average flow method

Wit/ (m'/s) Wit/ (m'/s) T R A%
5 0.69 0.11 15.91
17 2.69 0.43 16.06
18 3.16 0.51 16.01
32 4.16 0.76 18.26
36 4.46 0.80 17.82
38 4.64 0.82 17.62
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Table 4 Calculation results of ecological flow based on the

driest monthly average flow method in recent 10 years
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5 0.69 0.12 17.33
17 2.69 0.47 17.28
18 3.16 0.54 17.19
32 4.16 0.79 19.01
36 4.46 0.83 18.67
38 4.64 0.86 18.50
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Table 5 Calculation results of ecological flow by flow-duration

curve method

BAEY AR mYs) SRR &SRy

]

Wi i KRt/ o — TR KRR
(m¥s) 10H—K4ESH 694 (m¥/s) He /%
5 0.69 0.163 0.339 0.22 32.23
17 2.69 0.647 1.357 0.88 32.78
18 3.16 0.758 1.619 1.05 33.08
32 4.16 1.069 1.965 1.37 32.88
36 4.46 1.137 2.044 1.44 32.23
38 4.64 1.265 2.089 1.54 33.18

R, FEERIN B S B AR 0.2 4%, T WEAK T
L2y 3 21D D TB N 0 B BRI D25 N g =
PN B9 K A bR BT AR A KR A TR

5 A AT T AR AL Fl K SORSE RS R 4 4 B[]
FRIVKSCEHRTHAS 3, SR B f K A A 5
MK B R AB (3 6), BEBE T i 2 2K B
TR, A I (BTIRD S, 17 R 18) A7 76 Sl vk 32 A
A, W KA, Sy K BEARE L & o AR TR AR
IR AR A RR AR, A

Co = (Crax Or + CoQr)/(Or + OF) 3)

s Co K BARER E, mg/L; C,,, SR BTk
FE R KAE, mg/L; Op MTIARAR I &, m’; Op HAEAR
KBS, m’,

6 1990—2019 FHEMRIB S BHERIAR K

BEARESREVTHEER
Table 6 TP indicator status from 1990 to 2019 and basic

ecological flow calculation results

Wi (0TmY) gy BT Gacny e
5 0.217 0.247 0.235 0.102 14
17 0.850 0.260 0.301 0.512 30
18 0.268 0.262 0.312 0.086 12
32 0.085 0.104
36 1.408 0.114
38 1.463 0.118
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