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Fig. 3 Distribution of erosion and deposition along the north Hangzhou Bay in different periods
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Tab. 1 Silting and scouring intensity along the north Hangzhou Bay in different periods

ihg ] 2005—2020 2005—2008 2008—2011 2011—2014 2014—2017 2017—2020
R AR A LM -1.482 -1.663 0.964 -0.378 -1.036 —0.055
TR /m -0.433 -0.481 0.278 -0.108 -0.115 -0.016
SRR PR IR /om -2.886 -16.034 9.252 -3.590 —3.824 —0.524
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Fig. 4 Annual variation of silting depth along the north Hangzhou Bay from 2005 to 2020
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Fig. 5 The contour variation diagram of Jinshan deep trough
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Tab. 2 Silting and scouring intensity on the Jinshan deep trough in different periods

i 2005—2020 2005—2008 2008—2011 2011—2014 2014—2017 2017—2020
iR/ m’ -0.050 -0.310 0.739 -0.367 0.014 -0.209
TR IR /m -0.052 -0.290 0.689 -0.341 0.094 -0.199
SRR PR IR /om —0.349 —9.662 22.963 -11.350 3.123 —6.625

24 ANFAGBEA @A@Y ATL

WHE 15,25 3 5 MAIN T W 6(a), A
6(b) Z & 6(d) 435120 3 A-Wrifl 6 4~ 4F 4y i ) B
BASE A, 328 R W4 1L F S X IR K B 1 2 4L
KRYU RGO & Wl v e & e 4l % B
~3.0 ~ =5.0 m ¥t i b, SRAAN THV 5 “EOK LT

[EKES

N L

&

HAR, T 2007 472 AR RPIRVE B 7 A v
15 W AT SN T G P ) 4 LB EROK X, 3 5 6
T A7 4 L3 T 0 M 2 4 LD A O T i, 2 5
Wi A 15 M 3 S Wi 2 6], 2 5. 3 5 Wi
B0 T4 13 v et 1o

St FEAL R FE S /m

O & O
L O
D‘Q b\") 6%

D \~.. S O . OO
SER L L LS
5\Q \f—; ,»Q q’% %Q ,7‘3

,10 ks
,15 o
s 20
@25t
i 30+
_35 L
_40 L
_45 L
=50}
,55 L
,60 L

(d) 3 i

(c) 2 ¥

6 SUIRIEHRBE A E RFERSTRE
Fig. 6 The typical section position and the change of profile morphology of Jinshan deep trough
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Fig. 7 Sediment discharge of Datong Station and Zhuji Station from 2005 to 2020
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Tab. 3 Variation of suspended sediment mass concentration and tidal current velocity in different days at Hangzhou Bay station in 2020

H 1 3H18H 7H30H 8H14H 8H15H 8H16H 8H28H 8H30H 9H12H 9H13H 9H26H 9H27H 10H11H 10H12H
TSSIFEHREL/(g'm ™) 1557 1691 1472 1693 2654 1271 1454 842 721 2193 1984 1265  18.88
BRI/ (mes ™) 059 077 054 064 082 069 090 046 051 0.57  0.67 0.46 0.55
TETNFT Y/ (mes ™) 040 076 044 054 075 056 086 036  0.49 0.45 0.59 0.37 0.44
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Characteristic analysis of underwater topographic erosion and deposition
in the Shanghai Section of the north Hangzhou Bay

HUANG Chenxia”’, ZHANG Xingnanl’z, XU Shuangquan3, LI Wanchun’
(1. College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China; 2. National Cooperative Innovation Center for Water
Safety and Hydro Science, Hohai University, Nanjing 210098, China; 3. Shanghai Water Affairs Bureau, Shanghai 200050, China )

Abstract: Special underwater topography formed in the estuary area makes it abundant for available resources. The
Shanghai section of northern Hangzhou Bay is located on the north side of the middle and rear sections from the top
to the mouth of the bay. It is affected by the Yangtze River and Qiantang River runoff and ocean. Thus, it is of great
guiding significance for the construction, development, and maintenance of the northern edge of Hangzhou Bay to
study the evolution law and change the reason for the underwater topography erosion and deposition. Despite
previous analysis, there is a lack of accurate and continuous topographic data. With the advancement of
development and construction in recent years, overall analysis and detailed research in key areas are needed.

The annual square grid digital elevation model in the north edge of Hangzhou Bay from 2005 to 2020 was
generated based on the measured CAD topography data combined with the isobath data of some offshore isobaths
according to the analysis requirements of underwater topography scouring and silting in the north edge of Hangzhou
Bay. Then for further research, the focal areas were selected with local evolution and used the contour line and the
morphological change of the typical section profile to describe the evolution process of terrain over time. To analyze
the influence of hydrological and hydrodynamic factors and human activities on the evolution of erosion and
deposition along the northern edge of Hangzhou Bay, hydrological and hydrodynamic factors such as water and
sediment, tidal current data, and the reclamation were studied.

The results show that the northern part of Hangzhou Bay along the Shanghai section showed a weak erosion
trend, with a total erosion of 148.2 million m’ and an average annual erosion depth of 2.886 cm in recent 16 years.
The Jinshan deep trough is the lowest area, and the terrain elevation dropped in front of Luchao Port. The study area
suddenly deposited heavily in 2011. The highest scour happened between 2005 and 2008, and 2008 to 2011 was the
highest siltation period. Although the Jinshan deep trough was affected by strong tide and encirclement projects, it
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HRE, % AUMNEE LEEAKT I R A

contained strong erosion and strong deposition, but the overall performance was a slight erosion with a balanced
erosion and deposition, and the erosion intensity was only 12.1% of that in the study area. There were many deep
scour pits and steep slopes in Section # 2 and Section #3.

The decrease of incoming water and sediment upstream made the north edge of Hangzhou Bay maintain the
scouring situation. The supplement effect of tidal current-carrying sediment increased with the tide difference, and
the scouring intensity was weakened. It is the equilibrium state formed by the synergy of various influencing factors
that will last for a long time. Reclamation engineering is the main influencing factor of topography and erosion-
deposition in the Jinshan deep trough. Some areas were blocked by reefs. The shoreline of the surrounding area was
stable, but the nearshore scouring was strong, and the topographic change was more intense. Whether long-term
scouring will bring risks such as foundation instability and bank collapse, the evolution of scouring and silting
terrain characteristics, and the feedback relationship between beach and port development and construction need to
be continuously observed and further studied.

Key words: dynamic landform; erosion and deposition evolution; profile shape; water and sand; enclosure

engineering; Jinshan deep trough; tidal current
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