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Abstract ; Intensifying global warming has directed significant attention towards coastal tidal marshes for their efficient
carbon sequestration capabilities. In recent years, tidal marshes in China have been facing the dual siresses of species
invasion and reclamation disturbance, posing severe challenges to their carbon sink function. This study focused on the tidal
marshes of the Yangtze Estuary. We assessed the dynamics in carbon density and the spatiotemporal heterogeneity of blue
carbon stocks across different coastal sections and plant communities, employing field surveys, laboratory analyses, and
remote sensing techniques. The results revealed that; (1) From 1990 to 2022, the area of tidal marshes in the Yangtze

Estuary initially shrank and then expanded , with invasive Spartina alterniflora gradually replacing Phragmites australis as the
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dominant species, constituting 53.33% of the total tidal marsh area by 2022. (2) In coastal sections with long-term S.
alterniflora invasion ,both biomass carbon density and sediment carbon density were significantly higher than those of the
native P. ausiralis and Scirpus mariqueter communities. (3) In 2022, the total blue carbon stocks in the tidal marshes of the
Yangize Estuary reached (2794.84+£691.04) Gg C,with S. alterniflora wetlands contributing over half (57% ). Regionally,
Chongming Island, Jiuduansha Shoal, and Nanhui Dongtan Shoal emerged as hotspots of blue carbon stocks within the
Yangtze Estuary. (4) The expansion of S. alterniflora has become a key driver in the evolution of blue carbon pattern in the
Yangize Estuary over the past 33 years. Its carbon stocks increased from 27.88x10* t in 2000 to 160x10* t in 2022, while
during the same period ,the carbon stocks of P. australis and S. mariqueter decreased by 32% and 8% , respectively. This
study enhances our understanding of blue carbon dynamics in the Yangtze Estuary tidal marshes and supports the assessment

of estuarine carbon sink potential and invasive species management strategies.

Key Words: coastal tidal marsh; blue carbon; Spartina alterniflora; sediment; Yangize Estuary; spatiotemporal patterns
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Fig.2 The distribution of tidal marshes in the Yangtze Estuary in 1990,2000,2010,and 2022
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Table 1 The information about the satellite images used for tidal marsh interpretation
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Year Satellite Cloud cover Overall accuracy Kappa coefficient
2022 Landsat 8 OLI 2 86.95 0.79

2010 Landsat 5 TM 5 87.25 0.77

2000 Landsat 5 TM 6 86.27 0.72

1990 Landsat 5 TM 32 86 0.69
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1990—2022 45 Riefiti ik 1) 3 25 A8 AL FRAE W 1] 8 (181 9 BT 7%, 1990—2022 4, & VI 111k T i B 5 fifh £ DA
163.40x10* t(10* t 24 10 Gg C) HKZ 279.48x10* t, {HIGF FHAEPTE 2010 4E 25 (£ 2) . 250 |, 223
By TR 22 Wtk vy B AR B DX kit it DT MRTE 4 AR 03 S A2 90 18 067, 1990 AF BTS2 1 3] 14 VL 11 e G i 119 3
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K, A M 1990 4FE19 0.2x10* t 2 2022 421 90.87x 10 t, AR F-4% B 5 1 55 — s i o {1 Bt
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Table 2 Details of blue carbon stocks in the overall area and different coastal sections of the Yangtze Estuary tidal marsh from 1990 to 2022

B Y

Coastal sections Vegetation types 1990 2000 2010 2022
52018 P 773.47 352.96 386.77 359.11
HAEKE 0.00 55.93 246.57 643.71
G = A R 323.76 94.26 99.37 48.54
SHE Bt 1097.23 503.15 732.71 1051.35
BV 5 P 52.39 27.94 23.70 62.00
T = R 2.15 11.81 6.76 84.89
BV & Tt 54.54 39.75 30.46 146.89
K S 106.23 218.40 18.07 18.48
T = A R 31.91 21.59 0.03 1.33
K248 BT 138.14 239.99 18.10 19.81
JLBD P 1.17 21.23 194.46 325.29
HAEAKRE 0.00 4.89 244.11 536.03
1 = A R 1.45 95.14 84.20 47.38
LB Bt 2.62 121.26 522.77 908.70
AR P 234.52 131.79 14.54 44.26
HARK 0.00 217.96 16.96 393.74
= HE R 75.88 168.12 3.88 205.13
B ARME R 310.40 517.87 35.38 643.13
Y410 P 31.06 30.13 11.81 6.42
HARKE 0.00 0.00 13.53 18.51
Wt 410 T 31.06 30.13 25.34 24.96
ANy M1 Total per year — 1633.99 1452.15 1364.76 2794.84
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