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Abstract

The shoreline and large water depth along the Taicang reach play import role for economic de-
velopment of the Yangtze Delta. It is important to study the characteristic of the evolution of the
river course along this reach, especially for the formation mechanism of the high-risk reach. The
present study proposes a high-resolution hydrodynamic model for the Taicang reach. The hydro-
dynamics under various combinations of river discharges and tidal forces have been simulated by
considering bathymetry and shoreline in the past (1997) and at present (2016). The results show
that the velocity increase near Xinjing River mouth and Dangqian river mouth. This indicates the
increase of risks for erosion and clapping in these areas, which causes potential hazard to wharf
along the Taicang reach. The monitoring result shows the same trend for those areas as the model
results. This reveals the high relationship between the hydrodynamic change and the distribution
of the high-risk area along the Taicang reach in the Yangtze Estuary.
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Figure 1. Sketch of the shoreline of Taicang
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Figure 2. (a) Model domain of the hydrodynamic model for the Yangtze Estuary (Blue: grid for 3D model, from Xuliujing to
offshore; Red: grid for 2D model, from Datong to Xuliujing; Green: grid for 2D model of the Qiantang River, from Lucipu
to Haining); (b) Grid for the Taicang area with higher resolution
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Figure 3. Bathymetry and shoreline of Taicang ((a) 2016; (b) 1997)
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Table 1. Discharge condition for the Taicang model

# 1 REFEBRKSNERTETR

i RA R I (m®) A JifE(ms)
ik 2011 6662 02 13,900
Pk 2015 9139 05 31,000
FK 2016 10450 07 65,800
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Figure 4. Modeled water level validation against observation (From top to bottom: Taihai Ferry, ChongmingZhoutou, Xin-
jian, Yanglin, Wusong)
4. KIIOXKEFEBEREELKASMMEN LN EE T KESE. RNk, S, 5k, RiLhE)

23 b, ALK B R R R  BORS 2R 2R W] 2 5020 ) O 7 B 4 J) K T M T o e A )
PR GER G ST RAF, Wt PR A K G BOK S 2 A K AR AUARF AL
33. XEFBRKIHERRIEGR
331 KEBREREFESHRHATL

R LR R B AR, X TREAT I E AR AF ARG 25 B A 2R TR I BLR 26 AF 0 T 0L, 8L
PR T AFERRERE P AL O, P ANAE K TR G EKBI PR . R R,
A T A 5. B 6 BIRIR KRR T RIIVE . kSN ZUK SRR (R . RZ) A .

3518km

3508

A THERET

KRG e
3503 K R N KE = NN
N N
25w RIZUE NN 25mis TSR N
e SRR o N
— IR RN — IR N
_ N
3518km - : 08

3508 -

D: LFERT 5
HhKAFE A2
. KHTER

C: LEHIE
KA A 3
3503 - KHIVE =

N
2 TRNIEL TR i\\\\‘\\\:\\\*\ TLTARGEE (TS) o
— TRERATITL SN PLR- A _ }
CAW

3498
3

15 320 325 330 335km 315 320 325 330 335km

Figure 5. Velocity at surface and bottom at ebb maximum during spring tide in dry season of drought year ((A) Past; (B)
Present), depth average velocity (C) and difference of depth average velocity (D)
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Present), depth average velocity (C) and difference of depth average velocity (D)
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Figure 7. Location schematic diagram of 14 cross-sections and project points along Taicang reach
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Figure 8. Velocity at surface (a) and bottom (b) at 14 cross-sections along Taicang reach (discharge: low-flow period in dry
year; tidal stencils: spring tide; flow regime: maximum velocity during ebb)
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Table 2. Changes of the average flow velocity between the present scheme and before the work along Taicang reach (work-
ing condition: low-flow period in dry year, spring tide, maximum velocity during ebb; velocity: m/s)

F2 MRAZRMIEFARCOBEELTFRETHFKRERST, K#. ER; RiEm/s)

sz LR TAEHT A
EUbEIES AL (%)

1-1 1.28 0.99 0.30 231
1-2 1.43 1.27 0.16 111
2-1 111 1.27 -0.17 -15.2
2-2 1.43 1.48 —0.05 -35
3-1 1.09 1.40 —-0.30 -27.7
3-2 1.42 1.59 -0.17 -11.8
4-1 1.24 1.55 -0.32 —25.7
4-2 1.47 1.74 —0.28 -19.0
5-1 1.10 114 —-0.04 -4.0
5-2 151 1.60 —0.09 -5.9
6-1 1.01 0.42 0.60 58.8
6-2 1.55 1.49 0.05 3.4
7-1 1.32 1.48 —-0.16 -12.1
7-2 1.58 1.67 —-0.10 —6.1

DOI: 10.12677/m0s.2021.102059 594 e RSE TR


https://doi.org/10.12677/mos.2021.102059

AR, TRAREE

Continued
8-1 1.53 159 —-0.05 -34
8-2 1.53 1.53 0.00 -0.1
9-1 1.21 1.43 -0.23 -18.8
9-2 1.54 1.65 -0.12 -75
10-1 1.24 1.48 -0.24 -19.7
10-2 1.58 1.69 -0.12 -75
11-1 1.40 1.61 -0.21 -15.2
11-2 1.57 1.74 -0.17 -10.6
12-1 1.35 1.60 -0.25 -18.2
12-2 1.54 1.68 -0.14 -9.1
13-1 1.31 1.71 -0.41 -31.0
13-2 1.52 1.66 —-0.15 -9.6
14-1 1.27 1.50 -0.23 -17.9
14-2 1.50 1.60 -0.10 —6.6

-0.2

7 8 9 10 11 12 13 14

Wi i =

Figure 9. Changes of the average flow velocity before and after the Project at a vertical in the central of 14 sections along

Taicang reach

9. K€ 14 MTE PR LIZRTEEL FIRET U FKFR/EKXT)

DOI: 10.12677/mos.2021.102059

595

e

B A


https://doi.org/10.12677/mos.2021.102059

M EIREL RIS R, BURA TR &M P 25, BRI A X £ 2 7EWm 1 A
Wi 6 PfHfT: DHTTi 1 X6h SRR B R B DX, 5 B 5 I B o il e A T, EL VAT 3 A
TE 10%~25% /45 ; Wil 6 N2 7E 3% 36 L B K, FHr R s i Ko T i, — A% 7E 50%.

4. EHRFITIL

AHIFUENL T KB R BUSHKBI A, B TR /KBRS A G SEl e + TRERZ )M 5
IRIEAF(1997 SESCIMIE) T II/KEN AT EEER, /A4l RAS BN E B8N

KA B 9 1 PR AT iE B K, IR T 1B 4 AR LT TRE S MA B A 25 15 O
T3 BHE DX IR S A T I3 LL SRR 34 0124 10%~25% 7535 vt 1 BT, 307 2 A i3 386 N it 50065
HIERT I, AR BRI ENRE, B 1 ER KRR E) 77 26 98, 67K F R aoRa e AT SRRy
i, i s SRR MRS AR A7 B

AT U I BRI LS R W15 2B 73 58 XSO % v LU IHE, B DR X, MSERrii
M &5 RSB IR TR B 5, IRRITEIESI /AR T B8 K TR R AR 5 BE A o5 3 DR &R
K FHZRALAK By B AR AU, S0 W B 7 3R A Bl T S 6 R A7 B4 2 AT 9

BTN R I TR B TR TP R E IR 8 Al B A TR 2 8] IR ELAE FRIAN [ i 3
TREEBRM, R 5K R AR BRI b s KR AF Mo, DL R Gy R i
DM E U RAE S RS, XEHGE IR S TR B R 2, XX S B2 15 7 M ks
R R —Br B AT IR AW I o

E&ImHE
T RRE AR TR SRR H (19YF1452100);  E#E /K 55 /R H (7K EF 2020-02).
SE Tk

[1] A&3CBE, A4k, KiLEEA SEBEIM]. dbgt JEKRIK B B Rk, 2005.

[2] Acms. KITREEIAE S SERM]. 6B o E KGRI H AR AL, 2013.

[8] ZFIE. HRRKIL G 5O B S s A B4 [0]. ANRACIT, 1992, 23(11): 26-28

[4] E&, BILAE, FKERE. SO T SR BT Hh B 22 S5 AL Rl g). A RS2, 2001, 23(9): 5-6.

[5] BR/NE, 2. dLVL KSR TG B RS BU R VR 15 it 1) 25 [J]. A RERTL, 2003(6): 38-39

[6] &k, ™z, BobE. JLRBOR R RIS KO R[], ARAKIT, 2006, 37(12): 75-77.

[7] ﬁ%ﬁiﬁ%,%ﬁﬁ.z%mﬁ%mﬁﬂﬂﬁﬁﬁiﬁﬁﬁmﬁﬁﬁﬁﬁm.&ﬂﬂ%ﬁﬁﬁ,mu@:
[8] FA&, HNE, 5kEMK. KILOREEAARESEEG M) Jbat B EZKFIK R, 2013,

[9] Chu, A., Wang, Z.B. and De Vriend, H.J. (2009) Process-Based for the Yangtze Estuary. Proceedings Coastal Dy-
namic, Tokyo, 7-11 September 2009, 1-13. https://doi.org/10.1142/9789814282475_0032

[10] Chu, A., Wang, Z.B., De Vriend, H.J. and Stive, M.J.F. (2010) A Process-Based Approach to Sediment Transport in
the Yangtze Estuary. Proceedings ICCE, Shanghai, 30 June-5 July 2020, 2298-2309.
https://doi.org/10.9753/icce.v32.sediment.83

[11] Chu, A., Wang, Z.B., De Vriend, H.J. and Tai, J.A. (2013) Modeling Processes Controlling Sediment Transport at the
Mouth bar of the Yangtze Estuary. Proceedings IAHR Word Congress, Chengdu, 8-13 September 2013, 4938-4939.

[12] Chu, A. (2019) Analysis and Modelling of Morphodynamics of the Yangtze Estuary. TU Delft Open Express, Delft.

[13] (2014) Delft 3D Flow Manual. Deltares, Delft.

[14] & RME, Sy, BRUIEE. QTR 5 LR B K WTE 2 B — B DR I B HOR 10 LS 5 50 il R 9], /K8 L%
2015(2): 26-35.

[15] SREARH, X%, sREM. KL OGRS LIk B R K% ARAKIL, 2019, 50(12): 7-12.

DOI: 10.12677/m0s.2021.102059 596 e RSE TR


https://doi.org/10.12677/mos.2021.102059
https://doi.org/10.1142/9789814282475_0032
https://doi.org/10.9753/icce.v32.sediment.83

	长江口太仓岸段险工成因分析
	摘  要
	关键词
	Analysis on the Causes of Risk in the Bank Section of Taicang at the Yangtze Estuary
	Abstract
	Keywords
	1. 引言
	2. 研究方法及数据
	2.1. 长江口太仓段水动力模型
	2.1.1. 长江口大区域模型
	2.1.2. 太仓岸段精细水动力模型

	2.2. 研究基础数据
	2.2.1. 水下地形及岸线数据
	2.2.2. 水文观测数据
	2.2.3. 工程布置方案


	3. 研究结果
	3.1. 太仓岸段水动力模型计算工况
	3.2. 长江口太仓岸段精细水动力模型验证
	3.3. 太仓岸段水动力要素模拟结果
	3.3.1. 太仓沿岸流速平面分布及其变化
	3.3.2. 太仓沿岸典型断面处流速变化
	3.3.3. 典型断面工程点流速变化


	4. 结论和讨论
	基金项目
	参考文献



