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Study on Water Surface Profile in the Middle and Lower Reaches of

Dongjiang River and Delta River Network Area Under the New Situation
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Abstract: The river water surface profile serves as a fundamental basis for the construction of hydraulic engineering
structures including levees. sluice gates, and pumping stations. In recent years. the river regime in the Middle and Lower
Reaches of the Dongjiang River has changed greatly, and the extreme storm surges occur frequently in estuaries, resulting
in a rising trend of the design tidal level. To study the water surface profile of the middle and lower reaches of the
Dongjiang River and delta river network area under the new situation of changing boundary conditions, a one-dimensional
hydrodynamic mathematical model is built based on MIKE11 software with the latest measured terrain data and design
tide level. The floods in June 2022 and June 2020 are used to calibrate and verify the model. The water surface profiles of
the middle and lower reaches of the Dongjiang River and the delta river network areas are calculated. The maximum water
level error of calibration and verification of the model is within 0. 1 m. and it can simulate the hydrodynamic conditions
well. That the undercutting of the middle and lower reaches of the Dongjiang River leads to a downward trend in the wa-
ter level under the same flow, and the rising design tidal level leads to the rise of water level in the lower reaches of the
river network area. The change of water surface profile is in line with the actual situation. The research results can provide
reference for the engineering design of embankment, water gate and pumping stations in the Dongjiang River and delta
network river area.
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Fig. 1 Water system map of the middle and lower
reaches of Dongjiang River and Delta River

Network Area Basin
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Fig. 2 Design tide level change over the years
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Tab.1 Comparison of the re-evaluated design tidal

levels with the 1995 benchmark results

YR T B/ m

Wik 0.5% 1% 2% 5% 10% 20% i

K& 3.34 3,12 2.91 2.62 2.41 2.19 AKEH
2.48 2,41 2.34 2.23 2.14 2.04 1995 FIB
0.86 0.71 0.57 0.39 0.27 0.15 2{H

WUEEFE 3.44 3.20 2.96 2.65 2.42 2.18 AKEK
2.44 2,37 2.30 2.19 2.11 2.01 1995 Wi R
1.00 0.83 0.66 0.46 0.31 0.17 ZE{A

VE A R LA L 4 PR SR P 2005 4 i Bk MR BT G B
22 WEKESTE

K 1999 4F (R T A6 Fiveg 32 1B B2 kLA
2014 AFS2I) F1 2022 4F S0 K 1 H R 95O 4
BT = A U YT DX f i G AR 00 o 9 Y 3 A L [
3. P 3 L IEBCGER R IR TUBGR R vh R R B
3R E L ARV T L B (8] g K GE W D
) s A B S TSP 38 b R A — 2. 11 m,
T B S R A W T R AR B R 0. 15 m,
ARVLTE 0 B (B AR 58K H I 1) 23 o i 34,
W TA SF- 24 of R R B A — 0. 45 m, R B2 i
B, W7 T SR BUER B 0. 65 m,

B3 MiRnEESHE
Fig. 3 Erosion and deposition evolution distribution map
=AU E R L R A, o
KB b BER b Rl B W7 TP ek R R
h—0.80 m, & BE I A B B, IR 1 F- 4 30 B
JE N 1. 23 rous 389 9T i AR 1), A A o
W7 18 - 7 YR BRIR B2 S — 0. 08 m s 48132 ¥ 7K v B
IR RRIR BE R b BEA g 1 B 5% nfo i o 35 5 JRR 97
7t 2 45 7K T R AR S A B H IR T 2 AR IR
JEIY512 0. 44,0, 23 m A0 SR 1T B AR S ol
F TIP3 TR BE 73531 —0. 52, —0. 58 m,

3 KEZKITEHR



+ 80 - KoH

b

BB

[Ny

2026 4

31 itEAHZE

B i NI 1= M NI TR TR LD A e |
MIKE11 7K 8l Jy M B g 7 2= V1o g B = £ i I
T DX — 4k 7K 3h 3 AR A A S0 504 o A AR 32
FE B IE A SE A b T H AR AR VI TR U B = AR U ]
XKk .

MIKE11 7K 8l Jj e R F — 2 3R 15 2 i S A
J5 B 25 2k B AW 43 7 TR R i AR K T AE B R
iz 3=, B .

A | 0Q

PP aI—q [@D)
Q 9 Q Iy -
B +£<a K)+gA S gAS —ug =0

(2)

K A I m . m® ;e HEHE, s;Q A&,
m’ /s3T5 18 B9 K AR bR ms g S T I
FMAGL s m®/ssa N RAEERE g IEIM
BREE sy KA ms S, N EEBH LR su MR m/ s,
32 RBIESNSEXRE
321 iR

BRI P AR 2 AR VLI b % 0 T e
NH, P g 2 R TR 0 B R S AL 76
FRAT B, 40 AN, R E AL AR VLT R R
BB RVLAC T ARV R S U 502 g K A
H R KT | B T L JRR T KGE IR KT L RS KT
28 K G LR W K GE AR L A T AR BE K
T RSV KGE R K AT SR R R T ) AR
LEIILE 4,

HARRIE

N

A

LX)

P e
S AR (D) o~
ey o (R
; T g

S
T 1% %: AR

{8 G o

L
; ,/
pi| o KT B R
i 024 ka /‘ ;EI Eg
s EE

*f&
B 4 BB EE E RS E
Fig.4 Model calculation reach and river network
generalisation map
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Fig.5 Water level calibration map for June 2022
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Tab.2 Validation of the maximum water levels in

June 2020 and June 2022
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Tab.3 Hydrodynamic boundary conditions
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Fig.7 Water surface profile of the Middle and Lower

Reaches of Dongjiang River and Delta River Network
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Tab.4 Comparison of computed results and field-measured
data during Typhoon Mangkhut (2018) m
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Tab.5 Comparison of the current computed water

levels with the 2005 benchmark results
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