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Abstract: An improved understanding of the three-dimensional structure of wind-driven currents under different wind speed, wind
direction and water levels is highly valuable for lake pollution control, ecosystem restoration as well as resources utilization. In this
study, a three-dimensional hydrodynamic model was setup and validated using observed current profiler data for Lake Hongze. Typi-
cal features of wind speed and wind direction were determined using 46-yr wind observational data. The spatial structure of lake
current was simulated under 16 wind directions, 13 wind speeds and 20 water levels. Results suggest that the hydrodynamic model
generally captured the dynamics of three-dimensional current structure in Lake Hongze. Wind-driven currents exhibit considerable
difference with the switch of wind direction. Current velocity increases rapidly with the raising of wind speed, and the surface layer
is much more pronounced than other four vertical layers. The vertical-averaged current velocity in the lake basins of Lihewa, Cheng-
zihu and Southern Basin exhibit a unimodal pattern with the raises of water level, with velocities peak at water levels of 12.7 m,
12.4 m and 12.2 m for the three basins, respectively.
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Fig.1 Bathymetry map of Lake Hongze with indication of sampling sites, lake-basin

division (black curves) and numerical modelling grid cells (a) ; rose plots of monthly wind directions

derived from observations at Sihong Meteorological Station during 1975-2020 (b)
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of simulated and observed currents at the 30 monitoring sites in Lake Hongze ( right)
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Fig.6 Basin-averaged current velocity variations of Lake Hongze for the five vertical layers under 1-13 m/s

wind speed of the eastern wind with a water level of 12.5 m
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Fig.7 Changes in vertical current structure at 4 sites in Lake Hongze

with different water levels under 2.4 m/s eastern wind

& 8 i — 51t T 2.4 m/s ZRINIRS T AW H 4 A2 DX AEAR R K AL T B2 1] S35 F 53 BT 35 T,
IR FE 5 R 5 R 1 2, B AT S TR IR T sh 3R 45 5 7R, S [ 38 DX K Ak 37 3l ke
RN TR AE AR 0 A7 W 8k 2 5. SO KT N 12,1 m b TR 3 i S 2 H A2 1.06 em/s B
B TR YK BT 12.7 mo ik, AT [ SE AR A F 1.20 em/s (R A, BiS OT 8R T R 24K 067 1 T
F13.7 m B B K R B RS R 224 1.05 em/s, 5K 12.0 m B AR Y. 2K 67 A % 14.0 m B, 7
PP 2 1.00 em/s. X F BT AR 00 X, T (7] S35 370 0 A 76K A7 12.4 R 12.2 m BFA B K, 43
Sk 1.32 F1 1.00 em/s, 573 40 0] LU H , w3 IX 7 4 XA AR 38 1) S 359 30 A /D T HL A i X . b 3= 1k
A S A 3 AW X AFAE— S M2 5, KR Y 0 B 7K 7 1 T I e BN — B0 R e R 4. &K A 3 1)
SERHEAE 12.5 m KA TR B RAE, B 1.22 en/s.



B S E R A TR A KA T AL B A AR 1937

11X 2 P A K 3L T B e L A R 38, (L X ] 52 P Wk 7 — s 0 2 5. 4
W SR WX K T 4 0 s e B A TR b, 6L R K L A e, M o
AR5 KT 25 MK G 12,1 m [ THE 12,6 m i, 460K D Sk A Sk B 1 Tt B 1 7
EI R TR 50 X e J2 K PO T K (25 g 7 2 522 5. BT e F2 K Pl T4
KA P R RO, S AR, 12,1 m FFHE 13.0 m B SETRE S R 1T, M 116 em/s |-
T3 1.39 om/s, B VLHEENE . T80 34603 1 00X e 2 R A A8 5 T AL, 11
S P 0N T BT V. R0 A 3 R WA 0 0 72 5 SIS L T, B B0 T I, %k
{37 13.6 m RTINS, I 5 SR 1T, 451X YR 2 AR S A A P 8 2 HEABL, 4 /1380 X 45 2 4 i
KA L K LT .

—— P —— A —— T —— BRI —— 2

1.6 5.0
1.5¢ L2
45+
= l4r =z
g 13p g 40
S 12t = 3s5f
H O1L1p "
B o10f e 3.0f
a2 oo9f = ast
B o8l .
07} 20r
0' 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
12.0 12.2 124 12.6 12.8 13.0 13.2 13.4 13.6 13.8 14.0 12.0 12.2 12.4 12.6 12.8 13.0 13.2 13.4 13.6 13.8 14.0
KA /m KA /m
1.8 1.8
17F REE L7k T2
@ 1.6F H_H.H—Q—Q—H—O—O—‘—‘_H_H_H @ Lok
g =
S 154 : S 15
2 14 T 2 14
g 5l £ 13
£12f €12
1.1F 1.1}
1'0 1 1 1 1 1 1 1 1 1 1 1. 1 1 1 1 1 1 1 1 1 1
12.0 122 12.4 12.6 12.8 13.0 13.2 13.4 13.6 13.8 14.0 12.0 12.2 12.4 12.6 12.8 13.0 13.2 13.4 13.6 13.8 14.0
JKAi/m JKAE/m
2.4 24
— 22} 22
=2 2
g 201 g 20F
® o1.8¢ B 1.8+
& 16+ & LOp o
B 1.4} B 14F°
1 1 1 1 1 1 1 1 1 1

1.2 1.2
12.0 12.2 12.4 12.6 12.8 13.0 13.2 13.4 13.6 13.8 14.0 12.0 12.2 12.4 12.6 12.8 13.0 13.2 13.4 13.6 13.8 14.0
JKASZ/m JKASZ/m
P8 2.4 m/s ZR KBRS T A 4T B 4 AN IXAE 12,1~ 14.0 m KA s 3 ] P25 2 53 JR /K AR 249 ik A2
Fig.8 Basin-averaged current velocity variations of Lake Hongze for the five vertical layers under

water levels from 12.1 m to 14.0 m at a 2.4 m/s eastern wind
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