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Characteristics of runoff in the three outlets along Jingjiang River and the influence of wa-
ter supplement by the reservoirs during 1956-2020 *

Zhang Dongdong, Dai Minglong ™ , Li Yanqing & Wang Han
(Bureau of Hydrology, Changjiang Water Resources Commission, Wuhan 430010, P.R.China)

Abstract: The runoff in the three outlets of Jingjiang River had an important impact on water resources and river and lake ecosys-
tem security in Lake Dongting area. Due to the influence of human activities and climate change, the runoff in the three outlets of
Jingjiang River had changed significantly. Based on the observed hydrological data, the characteristics of runoff in the three outlets
along Jingjiang River was analyzed, and the influence of water supplement of the reservoir on the cutoff in the three outlets along
Jingjiang River was evaluated by numerical simulation. The results indicated that the annual runoff in the three outlets along
Jingjiang River showed a decreasing trend from 1981 to 2020, whereas the diversion ratio showed no significant change after 2003.
Compared with 1981 to 2002, the runoff of the three outlets of Jingjiang River from 2003 to 2020 decreased by 26% and 40% in
the flood period and the decreasing stage period, respectively, while that of the dry period and the rising stage period increased by
194% and 17% , respectively. The number of days of long-break and the frequency of short-break both increased for Shadaoguan
station after 2003. For Mituosi station, the number of long-break days decreased but that of short-break increased. The number of
days of long-break for Kangjiagang and Guanjiapu stations increased although the number of days of short-break increased with de-
creased frequency. In the dry year, the number of days with increasing discharge was only 1.2 times of the days which were influ-
enced by the replenishment, with the replenishment efficiency no more than 0.28% . Hence, we do not recommend to postpone the
cutoff of Maituosi and Guanjiapu stations by increasing the discharge of the reservoirs.
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Fig.1 Distribution of the four rivers system in Jingnan area and gauge stations
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Fig.2 Sketch map of the coupling hydrodynamics model of Yangtze River and Lake Dongting
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Tab.1 Manning roughness coefficients in the coupled model

fii
X 5,
TRAE R ik
T2 W X 0.021~0.034 0.032~0.059 —
KILFH 0.018~0.035 — 0.025~0.046
= HLE 2 UK R [E] 0.019~0.033 — 0.023~0.042
3 2 BRI R TR bR S5
Tab.2 Evaluation index for the model simulation
gy Exs En/%
7 0.75<Eys <1.00 | Exl<10
BT 0.65<Eys <0.75 10| Egl<l5
ok 0.50<Eys <0.65 15< | Ep1<25
Ak Exs <0.50 | Egl=25
22 3 Kol AR PR
Tab.3 Evaluation index for each station
miH Vb IE W YREEF Frird BRE FRF 4
Eys 0.96 0.96 0.95 0.93 0.93
Eg/% 3.22 3.08 4.12 11.08 -6.68
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Fig.3 Comparison of measured and simulated discharge in three outlets of Jingjiang River
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Tab.4 Annual flow and flow diversion ratio of the three outlets along Jingjiang River in different periods
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1956— 1966 4 4515 322.6 162.5 209.7 48.8 588 1331.6 -18 29
1967— 1972 4 4302 321.5 123.9 185.8 21.4 368.8 1021.4 -106 24
1973— 1980 4= 4441 322.7 104.8 159.9 11.3 235.6 834.3 -1.2 19
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Fig.4 Annual flow andflow ratio of the three outlets along Jingjiang River
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Fig.7 Days of long-break and the flow of Zhicheng in the three outlets along Jingjiang River in different periods
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Tab.6 Effect of water supplement in different months of the Three Gorges Reservoir
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Fig.9 Flow for Yichang and Mituosi stations and effect of delaying the cut-off for Mituosi station
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Tab.7 Different plans and effect of delaying the cut-off for Mituosi station
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Fig.10 Flow for Yichang and Guanjiapu stations and effect of delaying the cut-off for Guanjiapu station
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Tab.8 Different plans and effect of delaying the cut-off for Guanjiapu station
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