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Supplementary Fig. 1 | a-b, Bars represent the percentages of the total 92 coastal countries (a) and the area of coastal reclamation (b) at varying population density levels and coastal reclamation levels. Red lines denote the average reclamation area for countries across different population densities. HD: high density (HD) (100 people/km2), MD: medium density (25-100 people/km2), LD: low density (1-25 people/km2), and ELD: extremely low density (<1 people/km2).


[bookmark: OLE_LINK16]Supplementary Table 1 | Accuracies of coastal reclamation map
	
	User’s accuracy
	Producer’s accuracy
	Overall accuracy

	
	Reclamation
	Non-reclamation
	Reclamation
	Non-reclamation
	

	1990 reclamation map
	86.30
	92.89
	81.80
	94.82
	91.11

	1995 reclamation map
	87.80
	93.04
	82.36
	95.39
	91.62

	2000 reclamation map
	88.40
	92.96
	82.31
	95.58
	91.73

	2005 reclamation map
	88.70
	94.37
	85.37
	95.75
	92.84

	2010 reclamation map
	85.30
	96.20
	89.32
	94.99
	93.52

	2015 reclamation map
	87.70
	94.15
	84.73
	95.39
	92.41

	2020 reclamation map
	86.80
	96.59
	90.42
	95.18
	93.95

	2020 land cover classification map
	-
	-
	-
	-
	88.36

	2020 urban land use classification map
	-
	-
	-
	-
	85.25





Supplementary Table 2 | Tidal wetland loss rate in some key bird areas at the East Asia-Australia Flyway
	Key bird areas
	Country
	Tidal wetland loss(%)
	Key bird areas
	Country
	Tidal wetland loss(%)

	Wenzhou Wan
	China
	98
	Lianyungang saltworks
	China
	83

	Taipa-Coloane
	China
	97
	Yancheng Nature Reserve
	China
	82

	Laotieshan
	China
	94
	Wafangdian Fuzhou Wan
	China
	81

	Eastern tidal flat of Nanhui
	China
	94
	Dongjin estuary
	South Korea
	81

	Taizhou Wan
	China
	93
	Yeongheung-do and Sonje-do islands
	South Korea
	79

	Kumya Bay
	North Korea
	93
	Qidong Northern Yangtze Estuary Nature Reserve
	China
	77

	Mangyeong estuary
	South Korea
	92
	Rongcheng Swan Nature Reserve
	China
	74

	Laizhou Wan
	China
	90
	Dongtou Islands
	China
	66

	Wuyumen
	China
	90
	Zhuanghe Coast
	China
	63

	Onchon field
	North Korea
	90
	Coast between Ao Jiang and Feiyun Jiang
	China
	61

	Chongming Dongtan Nature Reserve
	China
	90
	Coastal wetlands of northern Chongming Dao island
	China
	59

	Hakata bay
	Japan
	88
	Shuangtai Estuary and Inner Gulf of Liaodong
	China
	59

	Chiku
	China
	86
	Asan Bay
	South Korea
	56

	Luan He Estuary
	China
	85
	Quanzhou Wan and Jin Jiang Estuary
	China
	55

	Hotokenuma, Lake Ogawara and nearby lakes
	Japan
	85
	Nghia Hung
	Vietnam
	54

	Hangzhou Wan
	China
	84
	Qingdao-Rizhao coastal wetland and islands
	China
	53

	Funing Wan
	China
	84
	
	
	





Supplementary Table 3 | Species affected by coastal reclamation across groups
	Group
	No. NT species
	No. CR species 
	No. EN species 
	No. VU species 
	No. EX/EW species
	No. OTHER species
	No. threatened species 
	Total No. species affected

	Amphibians
	29
	3
	23
	30
	0
	1048
	56
	1133

	Birds
	442
	78
	158
	326
	5
	6573
	562
	7582

	Fishes
	11
	164
	169
	278
	0
	503
	611
	1125

	Mammals
	219
	39
	147
	247
	3
	2499
	433
	3154

	Plants
	155
	24
	80
	120
	3
	1960
	224
	2342

	Reptiles
	78
	40
	46
	86
	0
	2946
	172
	3196

	Total
	934
	348
	623
	1087
	11
	15529
	2058
	18532


NT: near threatened, CR: critically endangered, EN: endangered, VU: vulnerable, EX/EW: extinct or extinct in the wild.


Supplementary Table 4 | Examples of coastal reclamation
	Type
	Highest tide level image in 1985
	Highest tide level image in 2020
	Google earth image in 2020

	Reclamation-built-up area
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	[image: ]

	Reclamation-water (aquaculture)
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	Reclamation-vegetation (cropland)
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	[image: ]
	[image: ]

	Reclamation-
bare land
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	Not reclamation- naturally deposited land
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Supplementary Table 5 | Spectral indices used in this study
	Name
	Formula

	Normalized Difference Water Index (NDWI)
	

	Modified Normalized Difference Water Index (MNDWI)
	

	Enhanced Vegetation Index (EVI)
	

	Normalized Difference Vegetation Index (NDVI)
	

	Near-Infrared Reflectance of Vegetation (NIRv)
	

	Normalized Difference Built-up Index (NDBI)
	

	Normalized Difference Soil Index (NDSI)
	

	Dry Bare-Soil Index (DBSI)
	



Supplementary Table 6 | Summary of features used in parcel-level mapping of urban land use classification
	Data source
	Features
	Variables
	Count

	Sentinel-2A/B
	Mean of blue, green, red, near-infrared, mid-infrared bands, NDVI, NDWI, NDBI and texture bands
	Mean_B2, B3, B4, B8, B11, B12, NDVI, NDWI, NDBI, entropy (B2, B3, B4, B8, B11, B12), correlation (B2, B3, B4, B8, B11, B12), contrast (B2, B3, B4, B8, B11, B12), contrast (B2, B3, B4, B8, B11, B12), homogeneity (B2, B3, B4, B8, B11, B12), average (B2, B3, B4, B8, B11, B12), and variance (B2, B3, B4, B8, B11, B12)
	45

	
	Standard deviation of blue, green, red, near-infrared, mid-infrared bands, NDVI, NDWI, NDBI and texture bands
	Std_B2, B3, B4, B8, B11, B12, NDVI, NDWI, NDBI, entropy (B2, B3, B4, B8, B11, B12), correlation (B2, B3, B4, B8, B11, B12), contrast (B2, B3, B4, B8, B11, B12), homogeneity (B2, B3, B4, B8, B11, B12), average (B2, B3, B4, B8, B11, B12), and variance (B2, B3, B4, B8, B11, B12)
	45

	Sentinel-1 GRD
	Mean of VV, VH, angle
	Mean_VV, VH, angle
	3

	
	Standard deviation of VV, VH, angle
	Std_VV, VH, angle
	3

	VIIRS DNB
	Mean of nighttime light
	Nighttime_light
	1

	POI
	Total number of all POIs within each parcel
	poi
	1

	
	Total number of each type of POIs within each parcel
	poi_resi, poi_comm, poi_trans, poi_indus, poi_pub
	5

	
	Proportion of each type of POIs within each parcel
	poi_resi_p, poi_comm_p, poi_trans_p, poi_indus_p, poi_pub_p
	5



Supplementary Table 7 | Aboveground and belowground carbon density of different land covers
	Land cover type
	Aboveground carbon density (Mg C/ha)
	Reference
	Belowground carbon density (Mg C/ha)
	Reference

	Mangrove
	0.47*Mangrove aboveground biomass
	Simard et al., 2019
	0.47*Mangrove belowground biomass
	Hutchison et al., 2014

	Salt marsh
	5
	Byrd et al., 2018
	5.5
	Byrd et al., 2018

	Forest
	Aboveground biomass
carbon
	Spawn and Gibbs, 2020
	Belowground biomass
carbon
	Spawn and Gibbs, 2020

	Cropland
	Aboveground biomass
carbon
	Spawn and Gibbs, 2020
	Belowground biomass
carbon
	Spawn and Gibbs, 2020

	Grassland
	Aboveground biomass
carbon
	Spawn and Gibbs, 2020
	Belowground biomass
carbon
	Spawn and Gibbs, 2020

	Water
	0
	Song et al., 2018
	4.1
	Song et al., 2018

	Bare land
	Aboveground biomass
carbon
	Spawn and Gibbs, 2020
	Belowground biomass
carbon
	Spawn and Gibbs, 2020

	Built-up area
	0
	Tao et al., 2015
	0
	Tao et al., 2015





Supplementary Table 8 | Emission factors of soil organic carbon induced by different land cover change
	Change type
	Emission factors
	Reference
	Emission factors
	Reference
	Emission factors
	Reference

	To built-up area
	1.00
	Fan et al., 2023
	1.00
	Fan et al., 2023
	1.00
	Fan et al., 2023

	To aquaculture
	0.81
	Adame et al., 2021
	0.57
	van de Broek et al., 2019
	0.53
	Fan et al., 2023

	To cropland
	0.65
	Sasmito et al., 2019
	0.30
	Fan et al., 2023
	0.45
	[bookmark: OLE_LINK15]Fan et al., 2023

	To bare land
	0.31
	Fu et al., 2021
	0.24
	Fu et al., 2021
	0.28
	Fan et al., 2023
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