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BE. AWBTAASRAERARAERERTHSRARARIERTGE SR RETETRLES
MLHHAEBR B E T, REFMRAKFI EMNZRHME EFFRFAFARN SR AKERT, A
TARABALESY PLEH P TOMMeHAmEF AR ERMAEASAEZHATR, AFE FK
Fuayit HAERSAEAF RKFANERSAZTERM, E0L5AZT P ROAFEHERER 5
HEoWMAARERRMNARETHAZSARERERE, MATHELERERERN . ZH5KE TG AE
AR E BALAe % BF 18 REARRE R M 7 ik 4h 6 BT M3E 8 R R PR TRAn 5 MR H R AL, 8 B 4
PRA TR IAE BRI F P MKRERET T HEHAESASTRA TR 4 156.49 .90. 43,
20.54m’/s; REVEFRIR BT FTHARAETORER IR, P RAKREER TEHHERE
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River ecological flow threshold and multi-time scale guarantee rate calculation based on hydrological regime
changes//CHEN Xue', XU Fugang', LI Qin>, XIAO Rui', XIE Hengwang’, DENG Hailong®, JIA Zhuo' (1. School of
Engineering and Construction, Nanchang University, Nanchang 330038, China; 2. Energy Research Institute of Jiangxi
Academy of Sciences, Nanchang 330096, China; 3. Jiangxi Irrigation Experiment Center Station, Nanchang 330201, China)
Abstract: An ecological flow calculation method based on quartiles of hydrological ensemble is proposed to enhance the
adaptability of river ecological flow threshold and guarantee rate calculation to natural hydrological regime changes. Long
series of measured runoff data of a river were classified inter-annually and intra-annually according to different hydrological
scenarios, and the lower limits of ecological flow threshold for flood season and non-flood season in a year were determined
based on the median and lower quartile of the ecological flow hydrological ensemble. The ecological flow calculation results
in wet and normal hydrological years were taken as the ideal values of ecological flow in normal and dry hydrological years,
respectively, and the guarantee degree of ecological flow in the river on different time scales was analyzed based on the
ecological flow guarantee rate for the mid-long and short terms. A case study of the lower Fuhe River shows that the
analytical method that integrates ecological flow thresholds and multi-scale guarantee rates, is more adaptable to inter-
annual and intra-annual changes in hydrological regime in natural rivers, and it can identify the hydrological health status of
rivers more accurately. The average lower limits of ecological flow threshold of the lower Fuhe River were 156.49, 90.43
and 29.54m’/s in wet, normal, and dry hydrological years, respectively. The guarantee degree of ecological flow in the
lower Fuhe River was low on different time scales, and the ecological flow guarantee rate of mid-long term is higher than
that of short term, with values ranging from 63.64% to 93.11% and 42.50% to 91.85% , respectively.

Key words: ecological flow; threshold; ecological flow guarantee rate; hydrological regime; lower Fuhe River
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Fig.1 Overview of the lower Fuhe River Basin
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Fig.2 Calculation results of ecological flow process for different hydrological years
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Table 1 Ecological flow guarantee rates for different hydrological years

R/ (m/s)

AT RIS AR R R %

Jrik A RT3 T E[Sin:] T E[Sin:] W E[Saik:A]
FIKAEA 92.02 76.94 88.96 57.83

Pyt it e i TIKAELH 140.27 215.97 86.20 78.82 62.59 71.90 49.89
AR AR 52.39 33.75 36.88 23.29

FoKAEH 92.60 85.43 89.77 67.99

A Ak FEIKAEE 115.74 205.61 51.55 80. 11 79.02 73.38 67.62
MK AR 54.04 48.80 38.69 36.24

FAKAFU 97.64 96. 44 96.21 81.01

AR AT FAKARA 50. 61 97.55 17.09 93.95 94.78 87.79 86.53
MiZKAE2H 73.79 73.24 54.16 59.31

FIKAH 84.65 85.50 78.91 68.01

Lyon % FKAELH 161.34 310.98 54.46 67.43 77.89 58.19 66.59

A7 AL 42.63 47.65 27.78 35.14

FIKAEH 93.79 85.18 90.81 68.61

Pk 7010 ¥ IR AR 111.01 191.47 53.53 82.78 77.33 74.91 65.96
A KA 57.69 46.49 41.75 34.94

FIKAEH 97.00 89.50 95.49 73.00

ZAE H i HE KA 74.26 125.36 37.76 90.04 85.22 84.63 75.17
Hi7K AR 66.34 57.08 50.31 44.25

FIKAEA 96. 80 95.19 95.78 79. 64

%A e/ NER R FIKAEL 55.13 109.28 16.45 90.70 90. 00 87.61 80.96
MK AE2H 69.03 67.66 53.54 54.44

FKAEH 156.49 313.27 46.74 84.13 87.54 78.59 70. 45

IKSCHEA i B FAKAEA 90.43 171.00 32.88 84.95 85.50 79.34 75.48
MiZKAF2H 29.54 56.41 10.34 79.36 76.26 62.74 62.67
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Table 2 Correlation analysis of short-term guarantee

rate of ecological flow
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