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Fig. 1 Location of the study area and typhoon path (a), schem-
atic diagram of Chongming Dongtan (within the red rectangle)
(b), and the macrobenthic sampling stations A and B, as well as
the hydrodynamic observation point in the

salt marsh-mudflat (c)
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Fig. 2 Schematic diagram of the arrangement of hydrodynam-
ic observation instruments
ADV., RBR-wave 43k 43 i TR IR L 75 25 cm, 10 cm 4b
ADV and RBR-wave probes are located 25 cm and 10 cm above

the bottom bed, respectively
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Table 1 Setting parameters of hydrodynamic

observation instruments
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Xof SR ORI HEAT PR R 43, K AR Bl ) e Bk i TR
BHE— RGO A @) TR, I A 75% A [
FERAE o FE SR I SCBG S 5, TR AR LE R S i
Tar . B, IR A WA R, RS R 0.001 g
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Fig. 3 Hydrodynamic variation diagram of Chongming Dongtan Salt Marsh Site A before, during and after Typhoon “Muifa” in 2022
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a. Wind speed and direction; b. water depth and wave height; c. flow-induced shear stress and wave-induced shear stress; d. combined wave-current shear stress;

the gray part indicating the typhoon period
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T2 2022 EEN“HHE EI. B,

EEMARERBESAZHEAHRNE, ZRAKR, FRES.
RBEVIN . RBEEYR ., RRKE

BYIR A1

Table 2 Wind speed, maximum water depth, effective wave height, flow-induced shear stress, wave-induced shear stress, and

combined wave-current shear stress for different tidal cycles before, during, and after Typhoon Muifa in 2022

at Site A in the Chongming Dongtan salt marsh

O Rams™)  BJOKWmM o AR R /M REOTVIR/107 Nem ) TREGI I 1/(107 Nem?) JRUEHA 99 DI J3/(10 Nem )
" AAER T AEER FY ARERE T ARER Ty ARk Ty ARALIE Ty
AR 71 34~58 47 00~11 07 00~01 01  0~1 0 2~38 4 0~2 0
T2 39~57 46 00~04 03 00~01 0.1 0 0 2~8 4 0~1 0
T3 17~51 31 00~13 08 00~0.1 01  0~3 | 3~12 7 0~4 i
T4 32~45 37 00~07 04 00~0.1 01  0~1 0 2~13 6 0~2 i
TS 34~60 44 00~14 09 00~02 01  0~8 2 2~9 5 0~9 2
T6 38~49 44 00~10 06 00~02 01  0~I 0 2~8 4 0~1 i
T7 40~53 45 00~14 09 00~02 01  0~5 2 3~24 s 0~8 2
T8 40~59 46 00~L1 07 00~02 01  0~2 | 2~26 17 0~3 i
BRI 19 26~123 55 0.0~13 09 0.0~04 02  0~4 1 5~38 19 0~6 3
T1011.0~12.0 115 0.0~13 08 0.0~04 02  0~3 1 0~44 19 0~5 2
T1129~124 86 00~L4 09 00~04 03  0~3 1 4~73 37 0~6 3
TI2 L1~61 42 00~12 07 00~04 02  0~3 1 3~24 15 0~4 2
T13 8.6~29.6 212 0.0~L8 1.1 00~08 04  2~24 12 1~12 8 0~25 13
BRUS 114 69~96 84 00~07 03 00~02 0.1 0~4 2 4~10 7 0~5 3
Ti5 33~6.1 48 00~04 02 00~0.1 01  0~3 | _ _ 0~3 i
TI6 1.0~3.1 20 00~0.6 04 00~0.1 01  0~1 0 1~15 8 0~1 0
T17 15~32 22 00~01 01 00 00 — _ _ _ _ _
T8 54~68 60 00~0.6 03 00~02 01  0~1 | 1~10 7 0~2 i
T19 12~13.9 131 0.0~03 02 00~0.1 01  0~6 ! 2~12 6 0~6 2
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JL R 0.0~0.7 m( &l 3b, % 2). & WAL 1 B[R]
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VIR TH v A A 1 3G K B B KU B B

G WUETER A A S0 = IR 280N, AR AR L
0~0.2 m, 253 J& 17 21 0% = 2450 0.1 my 15 KU E) A
B R TE 0~ 0.8 m 2 [H] % By, 45U J) 30 1 °F- 35 0% =
9 0.2~0.4 m; 5 KT, ARG K E 2] H KETIE R K
SN EUE, 76 0~0.2 m YW B N B 3h, B T17 4b, 4538

JEL S0 R S B E o 0.1 m(1F 3b, R 2). &
A N O ST =1 o= MU T =T SN 5 N Wl N <

2~4 1%,

& W], TR BT YIR 7 () i K T 8 3]
J1 (), 3 Fe KAB 53 %2 0.73 N/m? 1 0.24 N/m?, IEJ
A 7., B 388 8 K T 7 (8] 3c, 36 2), Ba A & KUY ]9 ke
FOVE I RE  , pR YR I IBE A B AL T B3 R A YR I R G BT
VI A7 7., 28 A6 35 B R 0~ 0.25 N/me, 45 X3 8] 4% 5] J
W7 BE R E M 0.02~0.13 N/, T13 358K, T3k
IEHRAF 10 45 (& 3d, £ 2).
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T R AL AN B 0 - B R R 5.7 B, N
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709.3 ind./m2, A= ¥4 N 10.8 g/m; & KM AL 7RI AR
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Fig. 4 Species number (A), abundance (B) and biomass (C) of
macrobenthos at Chongming Dongtan Salt Marsh Site A before
and after Typhoon “Muifa” in 2022
FER TR (4 5 B 3278 ANOVA K 35 25 51, AN [ 19 5 B 3 7R T IR
KRGS 225 B3 (p<0.05)
The letters at the top of the bar chart represent ANOVA test results, and
different letters indicate significant differences between the two sampling

results (p < 0.05)
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RN N el @Ik Y/E YR ) & N G N N s K7 B |
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G WAL HT L 5 3R VE KRR 3 P 04 DL 35 A
T2 RO S A7 B e A ek s o FEER TR T, & XM 4L
il — BTS2 U3 Rh (IRI > 2 000) 1 K B A7 50 4 4 i 2
A3, S TR S 0 S LT R (As-
siminea sp.). W K UREE (Ilyoplax deschampsi). W ( Cor-
bicula fluminea). & WML ]G LRGN T 170, Ny
HEAUTE B8 (Assiminea violacea)( 3 4), H ALY #p iy F
5 AW IR 2N T 10%, B )5 T8 A9 AR B
Bk e £ CIRD (A% . W b i O S5 Fh S0 7 18
WG B AP R B, B R R,
O W FP AT L A 5 R R AR W 4 43 5] 0 107 ind./m? Al
37.477 g, & KM AL 5, H AR LA W) i B 2
32 ind./m* Fl 11.263 g/m?. & KL“H 48Rl , 8LV H2
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Table 3 Abundance (ind./m?) and biomass (g/m?) of mac-
robenthos at Chongming Dongtan mudflat Station B before
and after Typhoon “Muifa” in 2022.
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Table4 Abundance (unit: ind./m?), biomass (unit: g/m’) and relative importance index (IRI) of macrobenthos at
Chongming Dongtan Salt Marsh Site A before and after Typhoon “Muifa” in 2022
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Study on the influence of Typhoon “Muifa” on the macrobenthic
community of tidal flat

3

Li Jingjing', Shi Benwei"*?, Peng Zhong', Zhang Wenxiang', Peng Biaobiao'

(1. State Key Laboratory of Estuarine and Coastal Research, East China Normal University, Shanghai 200241, China; 2. Key Laboratory of
Marine Space Resources Management Technology, Ministry of Natural Resources, Hangzhou 310012, China; 3. Yangtze Delte Estuarine
Wetland Ecosystem Observation and Research Station (Ministry of Education & Shanghai Science and Technology Committee), Shanghai
202162, China)

Abstract: Typhoons can have serious impacts on tidal flat ecosystems, particularly on the composition and distribu-
tion of macrobenthic communities. However, there is a lack of field data during typhoons, and the understanding of
how typhoons affect the ecosystem is still limited. Therefore, this study conducted hydrodynamic observations and
synchronous sampling of macrobenthic organisms before, during, and after Typhoon “Muifa”in September 2022,
along the salt marsh-mudflat transect in the Chongming Dongtan area of the Changjiang River estuary. The study
found: (1) During Typhoon “Muifa”, the effective wave height in the salt marshes was 2—4 times that of normal
weather, and the combined wave-current shear stress was 10 times higher. (2) Within a week after Typhoon
“Muifa”, the species number, abundance, and biomass of macrobenthic organisms in the salt marshes were 1.9, 3.8,
and 3.0 times higher than before the typhoon, respectively. The dominant species of the salt marsh (/lyoplax
deschampsi, Assiminea sp., Assiminea violacea, Corbicula fluminea) increased by one (Assiminea violacea) com-
pared with that before the typhoon (4ssiminea sp., [lyoplax deschampsi, Corbicula fluminea), and the primary dom-
inant species shifting from Assiminea sp. to Ilyoplax deschampsi. (3) Within a week after Typhoon “Muifa”, the in-
dicators of species number, abundance, and biomass of macrobenthos in the salt marsh increased, while the abund-
ance of macrobenthic organisms on the mudflats at the forefront of the salt marsh decreased. This is attributed to the
macrobenthic organisms (/lyoplax deschampsi, Assiminea sp., Corbicula fluminea) on the mudflats migrating rap-
idly to the relatively less hydrodynamically stressed salt marshes during the strong hydrodynamic stress caused by
the typhoon. (4) Two weeks after Typhoon “Muifa”, the abundance of macrobenthos in salt marshes recovered. The
results of this study indicate that salt marsh vegetation not only provides ecological services such as wave attenu-
ation, flow reduction, and shoreline protection, but also serves as a refuge for macrobenthic organisms during

typhoons.

Key words: typhoon; hydrodynamic force; microbenthic community; Chongming Dongtan
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