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Changes and driving forces of the tidal flat wetlands in coastal China during the

past 30 years
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Abstract: The coastal tidal flat wetlands are facing the threat of degradation due to increasing human activities. During the
past 30 years, the rapid economic development in the urbanized areas of eastern China led to great changes in the temporal
and spatial pattern of coastal wetlands. Employing the high-resolution remote sensing images provided by Google Earth Pro
(GEP) and Google Earth engine ( GEE) platform, the wetland remote sensing images of China from 1990 to 2020 were
interpreted and the spatial distribution map of coastal wetlands in the past 30 years was obtained. Combined with the
relevant policies, this paper further studied the temporal and spatial patterns and mechanism of China coastal tidal flat
wetlands in the past three decades. The results indicated that the total area of the coastal tidal flat wetlands in China had a
decreasing trend in the past three decades, reducing by 42.98%. The area of the bare tidal flat reduced by 46.30% , while
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that of the vegetation area increased by 4.95%. The overall change in different provinces was in consistent with the national
trend, which was affected by the national policy. However, due to different development needs and pressures in each
province, the progresses of change varied in their tidal flat wetlands. The sediment deposition and hydrodynamic
environment were the main natural factors that drove the changes of China’s tidal flat wetland, while policies and guidelines
were important human factors. The introduction of strict and reasonable control policies can promote the sustainable

development of coastal tidal flat wetland in China.

Key Words: coastal tidal flat wetlands; temporal and spatial pattern; human activity; dynamic change of area;

driving forces
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#£1 TM.ETM+,OLI f£EEEER
Table 1 TM_ETM+ OLI Sensor information

1G4S BB P/ um || (R BB PR/ pum
Sensor Band name Wavelength || Sensor Band name Wavelength
Thematic Mapper ( TM) Blue ( ¥4 BL) 0.45—0.52 SWIRT (S £T M B 1) 1.55—1.75
Green ( LRI L) 0.52—0.60 SWIR2 (45 I 1AM B 2) 2.08—2.35
Red (£ E2) 0.63—0.69 || Operational Land Coastal (VAT #5 % BY) 0.43—0.45
NIR (T 214N BE) 0.77—0.90 || Imager ( OLI) Blue ( #H Bf) 0.45—0.51
SWIRI (JEULI5MEBE 1) 1.55—1.75 Green ( LRI EL) 0.53—0.59
SWIR2(JEELTAM B 2)  2.08—2.35 Red ( £1 3 B%) 0.64—0.67
Enhanced Thematic Blue ( # ¥ B¢) 0.45—0.52 NIR (T £1AMB B ) 0.85—0.88
Mapper plus( ETM+) Green ( ZRI% BE) 0.52—0.60 SWIRT (S £ /M B 1) 1.57—1.65
Red (£ B¢) 0.63—0.69 SWIR2 (45 Il 414Nk B 2) 2.11—2.29
NIR (GGELLAME B ) 0.77—0.90 Cirrus (B = I EL) 1.36—1.38
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Table 2 Area and proportion of coastal tidal flat wetlands for coastal provinces in 2020
S TR SR b ER(EATIE AN R & . .
it ‘ ke f Gl R Bk
Provinces Bare tidal flat Bare tidal flat Salt marsh Salt marsh Total area/hm? Total ratio/ %
rovinees area/hm? area ratio/ % area/hm? ratio/ % otal area/hm ol rator 7o
L7 6.39x10* 9.02 0.22x10* 2.33 6.61x10* 8.22
it 2.14x10* 3.02 0.03x10* 0.27 2.16x10* 2.69
Kig 0.76x10* 1.07 0.01x10* 0.11 0.77x10* 0.95
%R 9.37x10* 13.24 1.17x10* 12.21 10.55x10* 13.12
VLN 21.99x10* 31.07 2.48x10* 25.77 24.47x10* 30.44
- ¥t 3.07x10* 4.33 2.42x10* 25.16 5.48x10* 6.82
Wi 13.98x10* 19.74 0.96x10* 10.01 14.94x10* 18.58
BiTye 6.01x10* 8.49 0.45%10* 4.71 6.46x10* 8.04
R 3.08x10* 4.35 0.80x10* 8.31 3.88x10* 4.82
S 2.01x10* 2.85 0.78x10* 8.17 2.80x10* 3.48
fiAea) 0.50x10* 0.71 0.26x10* 2.71 0.76x10* 0.95
/s 1.49x10* 2.11 0.02x10* 0.26 1.52x10* 1.88
A1t Sum 70.79x10* 100.00 9.61x10* 100.00 80.39x10* 100.00
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Fig.2 Annual change of coastal tidal flat wetland area in the past 30 years
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Fig.3 Annual change of coastal tidal flat wetland area in coastal provinces of China
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Fig.5 Change trend of coastal tidal flat wetland area in Yancheng
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Fig.6 The spatial distribution and comparison of changes in tidal flat wetlands in hot reclamation areas
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