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The shadow The shadow

prices (CNY Year prices (CNY

per ton CO2) per ton CO2)
1979 39.46 2001 134.13
1980 41.11 2002 141.01
1981 48.66 ‘ 2003 207.88
1982 42.52 ‘ 2004 190.55
1983 ‘ 57.82 2005 201.71
1984 55.86 2006 212.57
1985 59.19 2007 236.14
1986 56.33 . 2008 255.1
1987 4341 ‘ 2009 254.46
1988 51.39 2010 266.91
1989 50.42 2011 265.61
1990 50.07 2012 273.45
1991 49.96 2013 288.19
1992 58.72 2014 294.16
1993 6291 2015 286.17
1994 66.33 2016 355.87
1995 77.67 2017 347.59
1996 82.12 2018 346.01
1997 91.85 ‘ 2019 333.49
1998 103.82 2020 339.93
1999 113.12 2021 361.75
2000 114.88 2022 375.96
Compound The Annual
Annual Growth 6.00% Average 167.87
Rate (CAGR) Price (AAP)
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Mult R 19811628981 F 97.45056673
RSquare 9626806326 Sig F .00000000
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Real value

Fitted value

(10,000 (10,000
RMB yuan) RMB yuan)
2016 6673.73 6637.30 0.55
2017 4077 4314.27 5.82
2018 31196.82 32076.76 2.82
2019 8952.46 8986.84 0.38
2020 7484.94 7933.27 5.99
2021 6287.38 6419.34 2.10
2022 4980.35 5140.62 322
Average relative error 2.98
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Predicted value (10,000

RMB yuan)
2023 3666.24
2024 2193.54
2025 509.86
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Suizhong Xingcheng Wafangdian Ganjingzi Lvshunkou Jinzhou Zhuanghe

relational analysis

County City City District District District
Results 0.2161 0.1660 0.2884 0.4127 0.4800 0.4812 0.4495 0.7365 ‘ 0.5521
1.Based on entropy
method
2.Based on gray 0.2413 0.1886 0.3171 0.4031 0.4777 0.4630 0.4669 0.7089 0.5755
relational analysis
Rankings 8 9 7 6 4 3 5 1 ‘ 2
1.Based on entropy
method
2.Based on gray 8 9 7 6 3 2 4 1 2
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OGM(1,N) ARIMA BP neural network

Real value (10,000

RMB yuan) Fitted value (10,000 Fitted value (10,000 Error Fitted value (10,000 Error

RMB yuan) RMB yuan) (VA RMB yuan) (VA
2016 6673.73 7068.40 591 6999.79 4.89 6618.35 0.83
2017 4077 4335.70 635 4306.61 563 4305.17 5.60
2018 3119682 31903.07 226 3315865 629 32137.65 3.02
2019 895246 9224.94 3.04 9716.46 853 8982.69 0.34
2020 7484.94 8084.74 so1 7977.67 6.58 7851.94 490
2021 6287.38 6386.87 1.58 683130 8.65 6552.99 422
2022 4980.35 5207.90 457 537647 7.95 510023 241

Average relative error(%) 4.53 6.93 3.04
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Suizhong
County

Wafangdian
City

Lvshunkou
District

Jinzhou
District

OGM(1,N) ARIMA BP neural network
Real value
(10,000 Fitted value Fitted value Fitted value Error
RMB yuan) (10,000 (10,000 (10,000 %)
RMB yuan) RMB yuan) RMB yuan)
2016 1704.4 1714.54 0.59 1824.66 7.06 1749.65 2.65
2017 313 328.14 4.84 339.08 8.33 312.85 0.05
2018 12759.48 13072.14 245 13875.39 8.75 13187.53 335
2019 2159.89 2260.08 4.64 2360.41 9.28 2287.11 5.89
2020 1221.36 1293.26 5.89 1321.25 8.18 1261.10 3.25
2021 2976 3184.80 7.02 3254.35 9.35 3078.34 3.44
2022 3112.84 3255.11 4.57 3360.51 7.96 3070.52 1.36
Average relative error(%) 429 842 2.86
2016 1237.38 1307.13 5.64 1314.63 6.24 1262.20 2.00
2017 427 437.61 248 463.82 8.62 442.34 3.59
2018 14452.84 15477.53 7.09 15618.46 8.07 15213.94 5.27
2019 4125.61 4514.54 9.43 4342.62 5.26 4306.30 4.38
2020 5685.09 6124.55 773 6153.18 8.23 5950.02 4.66
2021 94.75 100.01 555 102.31 7.98 96.82 2.19
2022 60 61.38 230 64.54 7.57 60.97 1.62
Average relative error(%) 5.75 742 339
2016 2286.25 2336.22 2.19 2394.76 4.75 2356.73 3.08
2017 1350 1485.11 10.01 1437.31 6.47 1427.72 5.76
2018 2 2.14 6.97 2.10 4.99 2.11 5.38
2019 278.369 277.31 038 297.91 7.02 297.91 7.02 ‘
2020 310.37 327.93 5.66 332.62 7.17 316.62 2.01 ‘
2021 278.51 292.29 4.95 298.26 7.09 284.04 1.99 ‘
2022 735.66 785.59 6.79 798.11 8.49 792.78 7.76 ‘
Average relative error(%) 5.28 6.57 471 ‘
2016 1167.64 1229.01 5.26 1246.08 6.72 1216.25 4.16
2017 1704 1781.00 452 1891.62 11.01 1777.17 4.29
2018 30.94 3115 0.68 32.61 541 33.27 7.54
2019 1851.52 1932.41 4.37 1955.85 5.63 1854.17 0.14
2020 166.01 167.50 0.90 177.78 7.09 173.33 4.41
2021 254.12 267.41 523 266.88 5.02 259.38 207
2022 850.81 87431 2.76 931.70 9.51 864.35 159
Average relative error(%) 3.39 7.20 346
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Weight

A ARIMA  BP neural network
2016 0.0188 0.0275 0.9537
2017 0.2811 0.3575 0.3614
2018 0.5921 0.0764 0.3315
2019 0.0123 0.0016 0.9861
2020 0.1941 0.2875 0.5184
2021 0.8521 0.0284 0.1195
2022 0.2030 0.0671 0.7299
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VETRE
related industries

National Economy Sector

Marine fisheries

Agriculture, forestry, and fishery products
and services

Marine oil & gas

Marine mining

Oil and gas extraction products
Gas production and supply

Metal ore mining products
Non-metallic and other ore mining products
Non-metallic mineral products

Marine salt industry

Food and tobacco

Marine chemical Industry
Marine biomedical industry

Marine power

Chemical products
Chemical products

Production and supply of electricity and heat

Marine water
utilization industry

Marine shipbuilding

Marine engineering
and construction

Marine transportation

Coastal tourism

‘Water, environment, and
utilities management

Transport equipment

Construction

Transport equipment
Transport, storage, and postal

Accommodation and catering

Culture, sport, and recreation
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Marine fisheries in Shandong— Food and tobacco
in Shandong

Marine fisheries in Fujian— Food and tobacco
in Fujian

Marine fisheries in Liaoning— Food and tobacco
in Liaoning

Marine fisheries in Guangdong— Food and tobacco
in Guangdong

Marine fisheries in Shandong— Food and tobacco in
Shandong— Food and tobacco in Shandong

Marine fisheries in Guangxi— Food and tobacco
in Guangxi

Marine fisheries in Fujian— Food and tobacco in
Fujian— Food and tobacco in Fujian

Marine fisheries in Jiangsu— Food and tobacco
in Jiangsu

Marine fisheries in Hebei— Food and tobacco
in Hebei

Marine fisheries in Liaoning— Agriculture, forestry,
animal husbandry, and fishery products and services
in Liaoning

Marine fisheries in Shandong— Food and tobacco
in Shandong

Marine fisheries in Fujian— Food and tobacco
in Fujian

Marine fisheries in Shandong— Food and tobacco in
Shandong— Food and tobacco in Shandong

Marine fisheries in Liaoning— Food and tobacco
in Liaoning

Marine fisheries in Guangdong— Food and tobacco
in Guangdong

Marine fisheries in Guangxi— Food and tobacco
in Guangxi

Marine fisheries in Fujian— Food and Tobacco in
Fujian— Food and tobacco in Fujian

Marine fisheries in Hebei— Food and tobacco
in Hebei

Marine fisheries in Jiangsu— Food and tobacco
in Jiangsu

Marine fisheries in Liaoning— Food and tobacco
in Heilongjiang

Marine fisheries in Guangdong— Water conservancy,
environment and public facilities management
in Guangdong

Marine fisheries in Zhejiang— Coastal tourism
in Zhejiang

Marine fisheries in Shandong— Scientific research and
technical services in Shandong

Marine fisheries in Liaoning— Coastal tourism
in Liaoning

Marine fisheries in Zhejiang— Water conservancy,
environment, and public facilities management
in Zhejiang

Marine Fisheries in Shandong— Food and tobacco in

Shandong— Coastal tourism in Shandong

Marine fisheries in Guangdong— Coastal tourism
in Guangdong

Marine fisheries in Shandong— Water conservancy,
environment, and public facilities management
in Shandong

Marine fisheries in Guangdong— Food and tobacco in
Guangdong— Coastal tourism in Guangdong

Marine fisheries in Liaoning— Food and tobacco in
Liaoning— Coastal tourism in Liaoning

Marine fisheries in Guangxi— Food and tobacco
in Guangxi

Marine fisheries in Zhejiang— Food and tobacco
in Zhejiang
Marine fisheries in Fujian— Food and tobacco
in Fujian
Marine fisheries in Zhejiang— Textiles in Zhejiang

Marine fisheries in Liaoning— Food and tobacco
in Liaoning

Marine fisheries in Fujian— Paper printing and sports
supplies in Fujian

Marine fisheries in Shandong— Food and tobacco
in Shandong

Marine fisheries in Liaoning— Agriculture, forestry,
animal husbandry, fisheries products and services
in Liaoning

Marine fisheries in Shandong— Textiles in Shandong

Marine fisheries in Fujian— Food and tobacco in
Fujian— Food and tobacco in Fujian

Marine fisheries in Zhejiang — Construction
in Zhejiang

Marine fisheries in Fujian — Transportation,
warehousing, and postal services in Fujian —
Construction in Fujian

Marine fisheries in Zhejiang — Marine engineering
and construction in Zhejiang

Marine fisheries in Fujian — Transportation,
warehousing, and postal services in Fujian

Marine fisheries in Liaoning — Agricultural, forestry,
animal husbandry, and fishery products and services
in Liaoning

Marine fisheries in Fujian — Wood processing and
furniture in Fujian

Marine fisheries in Fujian — Agricultural, forestry,
animal husbandry, and fishery products and services
in Fujian

Marine fisheries in Guangxi — Construction
in Guangxi

Marine fisheries in Hebei — Construction in Hebei

Marine fisheries in Fujian — Marine fisheries
in Fujian

Ocean fisheries in Shandong— Food and tobacco
in Shandong

Ocean fisheries in Fujian— Food and tobacco
in Fujian

Ocean fisheries in Liaoning— Food and tobacco
in Liaoning

Ocean fisheries in Guangdong— Food and tobacco
in Guangdong

Ocean Fisheries in Shandong— Food and tobacco in
Shandong— Food and tobacco in Shandong

Ocean fisheries in Zhejiang— Construction
in Zhejiang

Ocean fisheries in Guangxi— Food and tobacco
in Guangxi

Ocean fisheries in Fujian— Food and tobacco in
Fujian— Food and tobacco in Fujian

Ocean fisheries in Jiangsu— Food and tobacco
in Jiangsu

Ocean fisheries in Hebei— Food and tobacco in Hebei
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KO0 + a0 = SO0 + k- D +hy (1)
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Carbon sink
calculation formula

Category

Mariculture carbon sink = shellfish
carbon sink + algae carbon sink

Algae Algae carbon sink = algae production

x dry weight ratio x algae carbon
sink factor

Shellfish carbon sink = shell carbon
sink + molluscan tissue carbon sink

Shell carbon sink = shell production x
dry weight ratio x shell specific gravity
Shellfish x shell carbon sink factor

Mollusk carbon sink = shellfish
production x dry weight ratio x
mollusk tissue specific gravity x

mollusk tissue carbon sink factor

References (Tang et al,, 2011; Xu and She, 2020; Ren, 2021).
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Mass specific gravity/(%) Carbon content/(%)

Wetness coeffi- Dry weight carbon

Species

cient/(%) Soft tissues Shells Soft tissues Shells sink factor
Clams 5255 1.98 98.02 14490 152 0.06
scallops | 63.89 1 1435 85.65 284 1140 0.10
Opsters 65.10 6.14 93.86 4598 1268 0.10
Mussels 7528 847 9153 444 1176 o1
Other 6421 1141 88.59 4387 1144 0.10
Shellfish
Seaweed 20.00 1.00 0.00 3120 0.00 0.06
Wakame 20,00 1.00 0.00 26.40 0.00 005
Nori 20,00 1.00 0.00 2739 0.00 0.06
Gracilaria 20,00 1.00 0.00 20,60 0.00 0.04
| Gheralgre 20,00 1 1.00 0.00 2776 0.00 [ 0.06

References (Tang et al,, 2011; Xu and She, 2020; Ren, 2021).
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Length of

Length of coastline Length of
Country (Region) Length of Length pf eroded coastline_ with exp_eriencing coastline
coastline (km) coastline (km) artificial erosion despite affected by
protection (km) artificial erosion (km)
protection (km)

Belgium 98 25 46 18 53
Cyprus 66 25 0 0 25
Denmark 4605 607 201 92 716
Estonia 2548 51 9 0 60
Finland 14018 5 7 0 12
France 8245 2055 1360 612 2803
Germany 3524 452 772 147 1077
Greece 13780 3945 579 156 4368
Ireland 4578 | 912 0 349 273 988
Italy 7468 1704 | 1083 438 2349
Latvia 534 175 30 4 201

Lithuania 263 64 0 0 64
Malta 173 7 0 0 7

Poland 634 349 138 134 353
Portugal 1187 338 0 72 61 349
Slovenia 16 14 38 14 38

Spain 6584 757 214 147 824
Sweden 13567 327 85 80 332

The Netherlands 1276 134 146 50 230

United Kingdom 17381 3009 | 2373 677 4705
Bulgaria and Romania 350 156 [ 44 22 178

Total 100925 15111 7546 2925 19732
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Score of each area Score of each area Score of each area

(Based on entropy method) (Based on gray relational analysis) (Based on both methods)

Class Included areas Score Class Included areas Score Included areas Score
v Jinzhou District 0.7365 v Jinzhou District 0.7089 v Jinzhou District 0.7227
It Waf.angdlan..Cltyj Zl?ma?ghe 0.5044 m Waf?ngdlan..Clw? Z}?ua.nghe 0.5054 m Waf.angdlanucnyr Z}.|ua‘nghe 0.5049

City, Ganjingzi District City, Ganjingzi District City, Ganjingzi District
1 Bayuquan, Lvshunkou District 0.4311 n Bayuquan, Lvshunkou District 0.4350 1 Bayuquan, Lvshunkou District 0.4331
1 Xingcheng City, Gaizhou City, 02235 1 Xingcheng City, Gaizhou City, 0.2490 1 Xingcheng City, Gaizhou City, 02363

Suizhong County Suizhong County Suizhong County
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