2025 4F A5 12 ) BEFEEER 113

BTN B L o 2 b DR 7 B oy di 2 (IR R
BEC R B R AR, R

(1. FHWETH AR XSS ES PO B 2012995 2. B AR IRAARIHFREE i 200072;
3. LifpifEgE k2 i 201306)

WE: KToFLHXFETOZANMEFEXNMERE, BFRZXRIK T WERD K
HLETFREANGEFERENZ —, XFRAREMPHE. T 22 KB KA X U & #
F, AR THLERYMAENEA, FRBTHAERNKARP KR R ERES B EEN,
AT (1) BiLEREFRGEEERRZM. E%ﬁkﬁ)\fi#%%ﬁk@ R # AR A
(2) HR LA RELERRPB A IR ERYEFTLERNFEREAS, FHURERT
EHKRE;(3) METHLEEERMLEER K, %%eﬂﬂT%L@ﬂ&*ﬁt%f&ﬁfi@%ﬁ“%”‘ﬁ%ﬁ@
AP (4) B ELEREREF AT, BRTHAXN W ERAF K., WHEHKX, # L HH
FHEFREAX, ARFEERRAQARRNE T L2 H L

KEER: HILER; FEZE; BEAE; Fi; T%%F

FESES: X37; P748 MEIRED: A XEHS: 1005-9857 (2025) 12-0113-09

Protecting Nanhui Shoal and Designing Human-Ocean Interaction

Zones in the Yangtze River Estuary

GAO Min', XU Shenjie', LIJia', CHEN Mingyang', GUO Xingjie’, YUAN Rui’

(1. Shanghai Pudong New Area Marine Management Affairs Center, Shanghai 201299, China;
2. Shanghai Institute of Natural Resources Investigation and Utilization, Shanghai 200072, China;
3. Shanghai Maritime University, Shanghai 201306, China )

Abstract: The Nanhui area at the mouth of the Yangtze River exhibits geographical characteristics of both an
estuarine delta and a marine bay. In recent years, newly formed shoals in this region have become one of the most
popular coastal recreation spaces for residents of Shanghai. By collecting topographic data, satellite remote sensing
imagery, and relevant literature, this study investigates current challenges facing the Nanhui shoal and proposes
long-term conservation strategies for tidal flats and wetlands, along with recommendations for expanding public
access to coastal areas. The main findings are as follows: (1) In recent years, the Nanhui shoal has faced multiple
hazards, including coastal erosion, invasion by Spartina alterniflora (smooth cordgrass), and localized rip current occurrences.

(2 ) The Lingang Coastal Ecological Protection and Restoration Project in Shanghai has successfully curbed ongoing
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beach erosion and completely eradicated Spartina alterniflora from the area. (3 ) Intelligent management measures

for the Nanhui shoal have been formulated, including proposals for establishing a digital foundation and implementing

smart management systems. (4 ) It is recommended that the Nanhui shoal be developed into a marine park, with

integrated zoning comprising a tidal flat conservation area, an inland lake wetland zone, an science popularization

corridor, and a coastal recreation area. Additionally, safety boundaries for recreational activities have been delineated

based on identified rip current zones.

Keywords: Nanhui shoal, Pro sea space, Ocean park, Intelligence, Protection
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Fig.l Engineering information around Nanhui Shoal
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Table 1 Major engineering information of Nanhui Shoal
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Fig.2 Changes in erosion and deposition of Nanhui South Shoal and its surrounding areas from 2007 to 2023
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Table 2 Annual average thickness of erosion and deposition changes at Nanhui South Shoal

LS 2007—2009 4 2009—2011 4F  2011—2013 4% 2013—2015 4+ 2015—2017 4F  2017—2019 4F 2019—2021 4= 2021—2023 4}

AR WP IR IR fom 0.67 0.98 1.59 2.36 -1.43 -2.68 -0.55 1.88

T RN, e R



12 M

A, A ROV R IR M U M R B g s )RR 117

3.1.2 HwEE AT

M H 22 A% AT 41, 2008—2015 4 Fg I i e &
SAFERRIE R MR, S AN A s, (R
R IR KK [ 3 (a) —&I3 (¢)]; 2017 4F
WEVR R AEFAVER T, AR BB A AR /N 1

(a) 2008 4F

(c) 20154

WALSISTR

(g) 2022 4

Mg (13 (d) 5 2019 4 )@ MEm AR B wag [ 1813
(e )]s 2021 4F Mg 10 AR FERF 238 [ 1813 (£) 15
2022 AFMEGR T AR LRI [ 3 (g) )5 2023 AFHEDR
AR EARREAR GRS E (1813 (h) e

(b) 2013 4F

T S R

(f) 2021 4

UEUIREES

(h) 2023 4F

Pl 3 2008—2023 4F g 10 MW vk AR 422 £
Fig.3 Changes of shoal and vegetation in Nanhui South Shoal from 2008 to 2023
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Table 3 Vegetation distribution area and changes
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Fig.4 Locations of suspected rip currents at Nanhui Shoal

4 g

4.1 ®LLEMRTEEITEM
4.1.1 FiF B IS

i TRV v s> T 75 %, KU H R
PG R 2300 B T R IR B AR kB 1, [
WKL O R ERM, RIS 3.1 ~327
RIHL, FE I R R ZE 2015—2019 4F H 3 T B
PR P B G o AR, bV o T M S ] S i I
W A SR B ETH , I MR XORICT
PR WP A it o RN T AR Wi B ik, eI X
B A G RV AT WA R TR R A . BRI IR, T
Hh R T IR I, B IR AR AR,
7 A 0 St AR IR TR A P 8 A i A W el L X AR
2021—2023 4F pg I 1 e M P 3 A1 Ol T 0, TR
S it Jev %) T I VA T L B T R B A IR R B, I
KIRBUSELE 1 m 47, TRER O 2, %0
3 DX ARl XU #5278 o
4.1.2 KIAFIEFN

VT R V0 O 2 2 R A L P B 2
292.67 m, Hl 0 FRICOMATNE L S, 8
TLAETE I AR, RERUALZE . AN, ZKILHE UL
R, KILH SRR R R Z TR AR
A, i e R M X 2R 2 O AR A LA O A A R R
Wb, UURYEH, BRI, iR E
PR

MILIEMER AWK ER, FE—ENERR
DA o 5 R i B A W A AR K SR M SRR A, B R
Wi o B AE e AR B, 0 TR T R R i
e ). fEAXE. WERD ., iRz, R
RONELL M Ty . L R WA A — LA K R
TEAR T A TR 0 B B TE 25 5 77 AR 8 R i, 7 2 B
IEH R -
4.2 ShR¥THE M

AR 1.3 3%, 2023 EMIG BB E T
P AR BT A K HE 25.38 hm o AR 4 9 YV M A1)
S Tp a0 W = I 1 2R 37 S 0§ 2 R N A ot B
Br [ &3 (h) o AR¥E B AT E N AN B AR R B G 2R
T R o S P e TR A T AT R



12 M

A, A ROV R IR M U M R B g s )RR 119

SRR FRARMEML S B REBRAR o 5 B 1k B AR K
M IR AR RE K&, 7 By 1k B AR K R K 1
FEALH], XA X I8 i KA S A B
4.3 FEEEW
43.1 BFAEEENR

FH T R T I A A 5 R T KU, R TR T S
A FF %, BB LR BRI (1) o 2 3 A
M BREE AL (2) 78N BT 30 % 8 X S B R
(3) FEVERAE B R i DX B ) e 2 1k R X5 (4) Jins
B AL 58 WD AN N Sk
4.3.2 SR AR G I

TE A TH I B B AR K B R B, E U W Ak iR
UG PRA i (1) T2 a7 i 5 1 B B vk BR ER BIL A 5
(2) R T | b 0P 4G . R B B
25 (3) smALPIA R 3, Bl Az A [ ) B
BN RRBE AR T %,
433 BAXANIERNFREL K% HRA

3 2 T N LA £ 3 A T B AR T P AR A B
B, B R ) e T b R SRR 18 B . LA
BT : (1) & Bl W (2) JF
R 7 ST e o B o < ] 7| D3 £ SN 3] I g L W
URIRN L Sts B IR 5 (3) JF JE iy 0000 Wl
4.3.4 MEERFHFORE

16 A T T AR T SR, Y
P T PR T AL B R T R, BRI AR
Wi sk BT EAEETRT ST RS.
AR VMR (1) R E RS
FOBERCE 5 (2) KE A gl o3 KU X5 (3) A5 v
TR IIREAY S IR ARG TR i N T AR
435 FiEwTRFLEER R

Y R T 1 R T A, 3 A R R
Jith o H TR HEAT BT A IS e e SR Al B,
I S B RN (1) & BBE B A T AL
(2) AW EER, @R s (VR) £
AL BRI (AR) R, HIE S 6 4UE
O vl e N (1 552/ N5 97 N A (A = 7
4.4 EFZTEHMLINR

R4 B AT H RS . B R . B A
TR SEAESE, R R O T AR R A R 4 A

AFEIRE XA — 45202k, Horb 4 A DI RE XA e TR I
PrIX (0.41 km® ), IR HIX (0.29 km®), Bl
JERTE (0.14 km®) FEMFFEFIX (0.16 km®), JfHR
PR R AMER e T —&%eas%k (KS). M
TR S KRR AT &, BT R AR T 26 4/ 2%
TG Sz ], WG T AESRYIX, AR T X
S TIRE . HUE 23 18] X RIS ey SE R I A i
BRI AS A], AR ARG 1 km® BT B E K
£ Qe /N i I8

I ety I I e I PR E ---
Pl s p I I A 4P 5 B A e LK)
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