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Quantitative analysis of influence of converge jacking in Lake Poyang on the water level
in Hankou Section of Yangtze River”
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Abstract: In order to quantitatively evaluate the impact of converge-jacking on water level changes, starting with hydrological
process simulation and backwater response evaluation, this study proposes a quantitative method analyzing the effect of converge
jacking on water level, and explores the impact of Lake Poyang converge-jacking on the water level of the Hankou Section in Yan-
gtze River. The result shows that the improved hydrological simulation model with parameter optimization can well reproduce the
hydrological change process with DC=0.98 and |RE|<3%. With the definition of response indexes and hydrological process simu-
lation, the Hankou multi-valued water level-discharge relationship and its response characteristic curve were developed, revealing
the correlation of water level changes between Lake Poyang and Yangtze River. With the cases of 2016 and 2020 flooding, the long-
duration high water-level in the Wuhan Section is mainly driven by the inflow of the Yangize River and the converge support of Lake
Poyang, both of which contribute more than 83.3% . Converge jacking of Lake Poyang makes approximately 35% contribution. Oth-
er factors (such as interval confluence, drainage along the river ete.) also push the formation of high flood levels, contributing up
to 34.4% 1in some periods. The backwater jacking method proposed can quantitatively evaluate the water level change caused by the
jacking effect, and provide effective technical support to examine the causes of forming high-water level.
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Lake Poyang
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Fig.1 Locations of study reaches and hydrological stations
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Fig.5 The water level and discharge process of Hankou and Xingzi Stations from June to August of 2016
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Fig.6 The water level and discharge process of Hankou and Xingzi Stations from June to August of 2020
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Tab.2 Evaluation results of converge-jacking of Lake Poyang under characteristic hydrological conditions

WH WA BY s wa DU e T4E FiAte
U AR FEAET g KAL e KO fgmR o N SE0R SENE TR SR STER 5 5Tk
Hy/m Q/(m’/s) Hy/m  A/m Ay/m A/m p /%  p/%  pJ/%

7u

2016 4E i H YK A7 FEMER 242 40200 17.8 437 258 137 589 31.4 9.7
(TA7TH) [ 28.34 56800  21.06

B H ¥ S 24.27 40500 179 422 253 141 60.0 33.4 6.6
(7THS8H) FeAEH 28.27 56900  21.23

FIE el 23.82 38900 17.51 2.82 1.4 099  48.8 34.5 16.7
(6 A28 H—8 H 18 H) ikl 26.57 46800 19.78

2020 4E i H ¥k A7 JLUERH 24.46 40200 17.89 4.87 249 213  51.1 43.7 5.2
(7A13H) FeAcH 28.75 55800  22.57

K H B FEME 2424 40600 17.45 4.96 3.07 1.88  61.9 37.9 0.2
(7H28H) FAH 28.47 61600 21.31

SEH(E L 23.82 38900 17.51 4.15 241 1.5 58.1 36.1 5.8

(6 428 H—8 H 18 H) tb#&d] 27.41 53300 20.53
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Fig.7 The change curve of water level in Hankou Station and the contribution rate for each factor in 2016 and 2020

100

00T @y 20168 At TR [(b) 20204 Atk srikR
P T H W ek . P~ THCI kR

sol P—FATA B TR sof P AL 2 B TR
X X
ABQ- 60 I M 60 I %
= B
= 400 = .
Y ROSY .
N % ; - 20p '

= |

OF
0 1 1 1 1 1 1

Pq P, Ps Pq Ps Ps

Pl 8 4% P Z S R STk R AR TE

Fig.8 The box-plots of contribution rate for each factor
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