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Effect of runoff change on hydrodynamic characteristics of the Yangtze River estuary

FAN Mingyuan', LI Junhua', WAN Yuanyang®, GUO He'

(1. College of Ocean Science and Engineering, Shanghai Maritime University, Shanghai 201306, China; 2. Key Laboratory of
Estuarine & Coastal Engineering, Ministry of Transport, Shanghai Estuarine and Coast Science Research Center, Shanghai 201201,
China)

Abstract: A hydrodynamic mathematical model of the Yangtze River estuary is established by using the MIKE21 to study the effect of
runoff change on hydrodynamic characteristics of the Yangtze River estuary. The tidal current fields of the Yangtze estuary with different
runoffs are simulated. The amount of the flood current, ebb current and the net water leak with different runoffs is counted and
analyzed. And the effect of runoff change on tidal level and hydrodynamic characteristics of the North Passage is analyzed. The results
are as follows: 1) The change of runoff has a significant impact on the flood diversion. With the increase of the runoff, more and more
tidal current flows into the Yangtze estuary from the North Branch, the North Channel and the South Passage. When the upstream runoff
power increases, the tidal current is blocked by the upstream runoff, and it is difficult for it to continue upstream. 2) The closer it is to
the upstream, the higher the impact of runoff change on the average tide level is, and the impact of runoff at the estuary is weak. The
larger the upstream runoff is, the more blocked the tide wave propagating inland is, the more the energy consumes, resulting in the
weakening of its power. 3) The effect of changes in runoff on average velocity is similar to that of the changes in tidal level described
above. The greater the upstream runoff, the greater the velocity of each channel. 4) Plane circulation will occur at the turning time in
the middle and lower part of the North Passage of the Yangtze River estuary. Levee crossing flow is common in the transverse direction
and both north and south diversion dikes are dominated by the north levee crossing flow.
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Fig. 1 Survey point layout of the Yangtze River estuary
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Fig. 4 Verification of water level of the North Passage middle station in flood season
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Tab. 1 Correlation coefficient values at tide level verification sites

A, NG PN B RN Fi5fi STk DL
p 0.947 9 0.968 1 0.981 7 0.973 5 0.949 5 0.974 9 0.964 2
A 7S N ik Iy A ESN K%tk
p 0.980 0 0.9723 0.988 8 0.976 6 0.967 8 0.978 5 0.985 8

A, i ¥y Bl by 2F Btk P i FAEAR

p 0.988 2 0.993 5 0.982 6 0.986 8 0.988 8




A TR, 25 AR AR AR YT DK Bl 1 R B 85

F2 PR EWIER R REXREE

Tab. 2 Correlation coefficient values of velocity and flow verification station

K /N
3
P/ (m - s™") W/ (°) W/ (m - s™) wm/ (o)
HSO 0.814 4 0.883 3 0.923 8 0.840 3
NGN4S 0.968 9 0.939 9 0.973 8 0.873 8
NG3 0.979 3 0.986 3 0.983 6 0.782 6
CS0S 0.963 4 0.835 1 0.985 4 0.875 6
CS9S 0.982 9 0.827 6 0.977 3 0.868 8
CS6S 0.954 6 0.882 8 0.987 2 0.851 2
CSWS 0.971 3 0.879 0 0.974 1 0.795 1
CS38 0.966 1 0.982 5 0.941 1 0.881 2
€S48 0.914 5 0.849 1 0.891 8 0.760 5
CS78 0.872 6 0.974 4 0.987 6 0.959 2
CS108 0.781 8 0.875 0 0.879 1 0.739 6
XQTD 0.790 4 0.742 7 — —
BG4 0.825 8 0.862 8 — —
BG5 0.972 0 0.840 7 — —
BG2 0.963 3 0.813 0 — —
BG6 0.941 9 0.984 6 — —
BG3 0.926 1 0.995 5 — —
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Tab. 3 Relative change of flow velocity along each channel in relative dry season

. riiE, VAR U A AR AR/ (m - s7")
LB .
(m” -s7) 1 2 3 4 5 6 7 8 9
30000 0.0205 0.0378 0.0177 00137 0.0098 0.0041 0.0013 0.0009 0.001 0
bt
45000 0.0389 0.0743 0.0379 0.0321 0.0229 0.0103 0.0029 0.001 4 0.001 4
30000 0.0723 0.0531 0.0597 0.0340 0.0412 — — — —
B
45000 0.1685 0.1217 01398 0.0846 0.106 0 — — — —
30000 0.0296 0.0492 0.0233 0.0186 00066 0.0138 0.0039 — —
B|#7:S
45000 0.0769 0.1147 0.0693 0.0512 0.0189 0.0283  0.0057 — —
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FE s
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Jel
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30000 0.0013 0.0012 0.0077 -0.0001 0.0027 -0.0023 — — —
R
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Tab. 4 Flow statistics of the north-south dike over the North Passage of the Yangtze River estuary

BE/(m - s™) St Je R /A2 w? B R/ m? B R/
LT3 134.0 57.4 76.6
15 000
S 48.4 26.4 21.9
JLSiE 283.0 112.0 171.0
45 000
SR 97.6 53.8 43.8

4 #5 1B
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PRI AR E T 2% DUE kT 1 At e L 3 e L9 3 30 A 1 AN IR A 3 02 X 2% TS0 (02 22 AR R S 5 304 1
AN XU R BoK s R R 73 B 458

1) AR A AR A Tk 23 B R R 3 BEE AR At R R I, B 2 A AL S AL HE R ALK
LN, 4 Bl RAR TSN Jo3g i , SNEE 2 AR T A B X LAZRSE 3,

2) AURAEIT L AR U B AL X1 26 B R I R B R, AR 1 AR S AR U B R R s 5 B iR U
RO, T 1) Al 1 A2 BHL, RS T FRABOR | B0t 3 1055

3) Al A AR AR AR B RO A AL, LA U R ROK , 2% TG AR 5 MR T T
R G Tv- AL %

4) KA iR B 220 23 th BP XA G . B 1w 7 fi) 3l A7 7 R KL, Hor AL T340
Jera B i S e, B KR L B E AR TR, 45 95 25 B Bt 1 R AR ) K R R
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