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& E: N TR VB S5 AR M0 7 i A S R G e ) EE , 2 T 205 Z B A Landsat 1%
AR, R BEALARARA L , 456 InVEST AR 80 5 e A5 b ot 3 1) 7 1A X ML R0 B i e 2 28 R 48 1992—2022
AR 25 3 A AR DL ST A T JR A . 25 SR I £ 1992—2022 4F , ARV IX ¥ 2t v 33 5 DX I ARG e i >
0 VR V0 Ml VTS 20 AR AT M TR 5 7K 7= 3508 X T AR T DX T VR 35 3 A, 20 AP 8 40 A 7 SR M 3 S b X5 R 9
FGRE 3 A3 A e VT TNV DX 8 7K 7= F3 48 X 32 B2 [ AR AR RN AR s % £ , Y6 3 2 1) 7K 7= F 4 X RIK M4
A, ER TR RN AN bR 3 T i) K 77 R0 X AL 5 1992—2022 4F | 439 X ML 12 4 W 21 78 R G0 B A i S IA
TS SE AR K A 1.26 Tg C/AF , el B 8 BV B 41.61 Tg Co WS Z5 R T] AR I IX g R 4 il

DRI T It , 2 o [T B E 0, S R UM AR AR AR BEER S SR S R IR 55
KR R SR G EHUBIYE IR Google Earth Engine; InVEST A ; A X

HESES: P76; X 145 SCERARAERD : A

B KU CO, A5 I 2 UMM B i 15 e 2t
Th, AR A ) B K IR, RF A 3K
BFAOS R IERA S R G S5 D) REFE 28 1o
P2 A T BRI Y B2, Xof N AR ML FIAE 23 22 55 1Y
R R L bt H AR R . 36 BUR A
i A8 4k % '] 2% Bi 2 (Intergovernmental panel on
climate change, IPCC) 4§ i, 2] 2030 4 4= Bk fix
KT gy 1.1 oCt o Fk [ iy B A4 A8 A X
AR B B DR 4 HUT 2030 4F 22 i ik 3 CO, HE
(R, I 14 AE 2060 4F 22 i 52 EURR T A A
bR o S B E bR Y AT SR T 0L YRR
HE, BRI 2= AR HE AR B . (BFRE H i
AT 72 42 Bk CO, HE M fe vy 1Y B K, J Ao, 21
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FmA A, HES R 258K . AR X
AN T) st TR R B TAE o iy W Tl 2E S &R G [ Bk g
A FEEERAE A H 2™ IR 5 L IRA
PRI IR E Rl W e A 8 R G BBl A7 o, % T
TEfR DAk T 16V 4 e A S R A BT T g
DAL R A K e 8 e E 2

T ] AR Vg XU Rl ML LU WV AR
BT, IR ALK 5, 2023 AR 3 H AR LT 1.05
¢, GDP 24 15 4[5 S 1Y 12.64% , & FR 1R H i
EE B REBNX Z —, ARTIRES
b FK = FE B P 2 A 1Y 22%, A 24N
2298 2 R RS 1, A2 B E PR E AL S R
BESCHEN S AR IR R LA % XIS 4 T R K
RN I NG Sl R AR R RS
KA T B ARV LATR E R KO
WE 9T IX, HE T A JCH Bk 51 (Google earth
engine, GEE) = & #& 1L Landsat 32 85 4z , 1|
FH B AL AR AR 7 2 T 12 42 B0 1992, 19972002
2007.2011.2017 12022 4 H AU I 1275 0 Al A 745
RGN E | I 4G AR R G R S5 TR Y
254 PEAS AR Y (Integrated valuation of ecosystem
services and trade-offs, InVEST ) 5 X Jvj s 4 1)
ettt , LUADE O AR T X oy B e A= S R L1
#1388 7, Ry 3 T ) Do 1 T4 it S vy %o 4 Bk
AR AR NS S R SR IR S

1 MRS TE

1.1 #HRXHER

R (4 I et R LR BE IR 2R 5 ] A (AT DI
TR U 09 BB e SO e 2 P Bt 10 km
BRI 10~15 mEIRE . T AR X
6 BRI BN i R 2 AR AR, 25 B 1% T A
Al AR BOE , ASBFSE L) 1992 4E 5 26 9 Bl ) 10 km
Sy bt 1 B 2022 4F 10 m S5 TR N 1 i BB R
() 1 DXAE A 52 X B9 DX S o TR ] 2 T vt
J Y o) 52 AL DRI 28 A AR X (23031 ~
31°25'N, 117°05" ~123°25"E, & 1) , #F 5% X Jl ;5
AT A B2y 5 R R B R 4 B K 1 30%. BF
7% DX @ WIS ZR KUK, DU ZR 4B, 4428 fE 2
U2 R T, DX A 52 B0 M 3R O 45 Y i) ) R 1F
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TEXE 25 A 8k 7o e 1 HJECRT A8 vy 104 A X
B AN, ER 43 T RRURE X 5 /0N HLAE D R g B 1Y
WG AR AA
1.2 HiREERIE
12,1 BRI I Foiak B

i § GEE = “F 5 (https://code. earthengine.
google.com/) #& L ) 1992—2022 4F- (5 4F 1 1] [H]
B ) 1) Landsat £ 81 T84 38 B2 A2 800 (i 2012
AEFEARI o3 5 R s F 2011 ARS8 8 T
JEAHT ) WFSE IX B 35 2 PR 2 % & 4t (Landsat
Worldwide Reference System 2, WRS-2) (1 18 3
PEARAT (K1) o A5 AR AL 5 20 T Landsat 5 1
B & 8 & Y (Thematic Mapper, TM) Fl
Landsat 8 0 & 19 fifi b 5 f5 {¥ (Operational Land
Imager, OLI) . & 1 G457 A58 {118 g
YR IR Kl A R AR L

BT GEE V- 65 , AR50 AT 7 AN fiAb 2
(1) 7 % A 4 FHl L 28 B o 2B al 5 (2) 1 H
CFMask 53k A il i i DA I BE QA HEAT £ w4k
B . (3) F) H ee. Terrain. hillShadow FR 44 2= 5 #b T
1152 5 (4) FH Clip pR &3 35 B 5 DXl 5 (5) 1 H]
normalized Difference 575+ AH AL HEHE £
122 BRPEEE

H T B 5 DX BT A, i L S el R A
A, PRI, 8 SCER A B ISCER T TR AR U X
T 3N (LT Fhi8 LIRS A=
- SN T W 00 Bk 2 R LA R Btk 3R ARG R A L OF
TS 3L ) 45 SR IO 4 B A5 B A I 55 1 Tk I
SR INF 2 FR o

R EE K FRFE RIS LD 28 3, AR 4l D
K5 B BB, 1 5 D2 il 2 Re
FEARIUAE D7 5 FARTEAL BT B B S T
2 [T e D) 2 o A oA 3 i 1 ke i A R R i
ChERl GRS ) geit, DR TR DL R
DU I8 e AL Y SR GE T AR 75% DL b e R
BEL R Y RIS SR A0 7R AR AR L 80% L L, PR
32 2 KRB DX ik 2 S AR A0 e R v Il 56
THAFES) R AT NG DU Rl DU 088 i W5 Vg Al
SR IS A A I SCHRR A DL 2Rl
EZARBOTER T
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Fig. 1 Basic information of remote sensing image
x1 ERPGEMER
Tab.1 Remote sensing image base information
Fy Bl s g = P BLfE L TR (7] [GIETSE e
Year  Datasource Sensor Resolution/m Wavelength/um Selecttime  Total number of images
1992 Landsat 5 ™ 30 1.1-12.31 211
1997 Landsats M 30 Blue: 0.45~0.52, Green: 0.52~0.60, Red: L1-1231 224
2002 Landsat 5 ™ 30 0.63~0.69,Nir: 0.77~0.90, Swirl: 1.55~1.75, 1.1-12.31 180
2007  Landsat5 ~ TM 30 Swir2: 2.08~2.35 1.1-1231 202
2011 Landsat 5 ™ 30 1.1-12.31 159
2017 Landsat 8 OLI 15 Blue: 0.45~0.51,Green: 0.53~0.59,Red: 1.1-12.31 268
0.64~0.67 ,Nir: 0.85~0.88,Swirl: 1.57~1.65,
2022 Landsat 8 OLI 15 Swir2: 2.11~2.29 1.1-12.31 253

1 : Blue, Green, Red, Nir Al Swir{ 3% Landsat FAZ A9 15 (0 B (0 Z0 (8 ST ZLAMRIE I 21 A% B o

Notes: Blue, Green, Red, Nir, and Swir represent the blue, green, red, near-infrared, and short-wave infrared bands of Landsat images.

R2 FERXARBETERESREMESR

Tab.2 Carbon pool table of typical coastal blue carbon ecosystems in the East China Sea

ESIH] %% % Carbon density/(t/hm?) [& % 3% % Carbon sequestration rate/[ t/(hm?-a) |
Type 4=y Biomass + 4 Soil &Y Litter 445 Biomass + 4 Soil W TEY) Litter
9 Salt marshes 12.99 77.72 4.37 10.33 2.30 0.27
21k Mangroves 93.30 187.21 2.66 9.04 2.65 -
SERE Tidal flats 6.07 43.31 7.00 - 0.79 -
JKPEFRBEIX. Aquaculture 5.28 7.92 - 0.92 1.15 -

T AR SR AR E S RGO e T T/ A IR SR AR =" ROR B STRAIEA S RIBEARICA -
Notes: The carbon pool data of the typical coastal blue carbon ecosystem in the East China Sea is calculated from the results of JIANG" and
LI'Y; "~" indicates that the parameter has not obtained relevant data through literature research.
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1.3 HRFAE
1.3.1 BRI AR IR

2009 43k A [ A7 At O e « et R Vg O 11 filk
YRR IEAG S ), 8 SCT R AR I 3 K251 - 46
T8 LRI R R 2238 RO i R T
PRI 3 A5 DX IS AR, SR, 35 4 Ok iR ik 22
A E 1 e BT, DL 9 S 5 B 1 151 ik A P [R) A 2
B BRAh, 3R E A CHE B A e AN T
ZA0 . PRI A5 E A AR U X ARV 2 Ay
WA A RS ALIE R T LR B RIK P SR A
X, g8EadHek TR K G, 2T Landsat T2
B (& B (Swirl \Nir Red 37 BE) # 57 DL 1 4 2%
Hi) 38 AR PR bR AR (R 3) o

®3 BETERESRAMGHEFRE
Tab.3 Image interpretation marks of coastal
blue carbon ecosystems

ey TR ik
Type Interpretation sign Description

S DT ARG5S A, £ i
Tidal flats I, SRS — TR
i SGHEARAR , 3T A KA

B, AR T, 1 5355
M, SO TREL (8

Salt marshes

HGOEHERAAR , 2 A AR

.

ﬂf*ﬂ;m BB AR R H 34 9
£ W7 , SCHA T, L,

(00T R

KSR X BRI A R I

ARHLI T 5 W
S0

Aquaculture

132 BB

AR R . AT TR T e
W BRI B SR B 2D B G 2D AN B R
W 21 4 P Bt (Landsat 5: Band 1~5. Band 7,
Landsat 8:Band 2~7) . #EHUIDGIEFE £ FE1H—
b 2% 5 #H ¥ 5 %t (Normalized difference
vegetation index, NDVI) , 4 — fb # 5 #§ %
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(Normalized difference built-up index, NDBI) , 34
5 A1 $% 5 0 (Enhanced vegetation index, EVI) , 1
2 % 1 9% 45 %X (Soil adjusted vegetation index,
SAVI) , [t Hb 3 % 7K 8 %t (Land surface water
index, LSWI) #& IE 19 10 — 1k 2 5 /K 95 L
(Modified normalized difference water index,
mNDWI) . NDVI EVIFI SAVI$& £ 5 Hb 3 4 bk
YIARDC, T DL WA 9 5 B s NDBIE 802 2
B DX Bl AR AR B R W R B Y
LSWIHEHUE 5K 73 A K AIFE bR s mNDWI
FEECA O D T A MY ) T S R U R K
PR R s %z —"' . FIH SRTM DEM %4f
(30 m=30 m) {43 B Fl i BRVE 0 HUB R AE s 255
SERE B RN BEAE R SURARRAE ; SR 5 A SRR
TEAE R AR Ba AT 702, iR 4 BT o

R4 BEINIRISEEHE
Tab. 4 Classification feature of image objects
RFAE 70 PRI
Feature types Feature variables

NDVI, NDBI, EVI, SAVI, LSWI,
mNDWI

Wi B, BB, £LWB, LA
B, FLWLLAN B

SEIE, BRI, JE

W, e

SikFE % Spectral index

i) Bt Spectral band

L HUFFE Texture features
HIE AT Terrain features

133 LA 280k

GEE -5 P i) FH 19 43 28 5 A 45 73 26 1T 1A
F4 (Classification and regression tree, CART) . fifi
L £ MK (Random forest, RF) . 3 4 ] & #l
(Support vector machine, SVM) 4§, £ X425
AR A T B ) 22 S, e R 0 A AT O A Y R
PEo CART BIRAKIT XMW 454 , N L&
T AT R R . AR W] T o ]
TR DU, A 3 S TR /N 1 4k
PR MAE 2 AERRE S (Al SVM BAIA S
SR ARG RE T, BRAE A RSO BRI 1
SPGB B R T LR GE 4 1) S HCk Tt
TR BB AL 1 05 0y KU 2 . B HLAR
MREVEAE Ry —FhBE T 22 P SRS i 2k X A i ai
HEAT I ZRA5 21 3 S TN 25 SR 1 4R 2~ B3k
JE TR E KAk 2 —  TEREA B 2R
DL K 73 20K 1 2 5 1D 24 i B A A Oy B 3E A
P2 TE GEE V-6 43 i R BEAIL AR R
SVM BVE I CART Bk A7 7338 , e U R 7326
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W R I e Il A E AT X A B
1.3.4 RS REE

R T VAR BEALAR ARG S 0 HER M AT 5T R
FHT N A8 SCIRAIE , LA i 1R 8 43 5 10 2L
5N v ] 22 ) 30 A b ) P e A T B
S B 2R A UE REAL S 0 22 5l T 4% B
(224 A L 25 3K 6 5, SR 5 B AL 70 1) 80% 2E47 4
F 25, 20% Bk o3 A
1.3.5 InVEST W A5y

K H InVEST A5 A 5 Al A5 B Al 55 v [ AR 7 IX.
AR R Al WA A A AR R e it o R R R
BB AG A0 56 0l ey B e i B 4k 3
AL — 0 WS (1) JBE PN 2 L DX P A8 2 i il ), LA
Wk e i k728 A R e T {1

Ry S BB At e )AL AL, BEAMBOE 5 LE R R G
FEAT — B Z0 ¥4 Ffc A7 2 1 AR S . BEF AR
ThE DX LT % s A 285 22 0 B A T %) ik J2E 300 Al
Bt (2 W) 43 A o ik T

C,= IEAW.,[aJ. +b+ (s, xd)+ l]] (1)
j=1

A : A, AR ] ¢ A AS 500 & A9 - B 5 T
Blj=1,2, -, TR LR d A B 1
UUBRIRIE sa,,b;,s;, LA SR j 1 b TR | 38R
TR AR AE B i

DLW UG AF 0 W ik fith it R BR800, & i — B i e
AR P () Rt SRR S, I 500 B3 () — s i) 325 B Py
HERCEE | P s 22 808 2 e AR I A7 T e iy
FAE At i . I [ E T AR

V=C,+C,-C, (2)

o C MR AT & € R BR B R o 5 €, BRI R
ig8

ik 2L (Carbon accumulation ) 15 J2& 45 1353
fiff ik A v UA LB 2 2 [ A i ik i . Bk AR
FHHEITEWNT

J
Cam-;j = EAW( Cac«,xjr ) ( 3)
=1

SR €, I ¢ B R ASHIRS 3 x o R
A A, A ¢ IR BT P A 5 S Y TR
C oo NAEWSTA] £ N BEASHIAS BRLTT o« TP AR B 7 T
HERG,

B4 2 (Carbon loss ) J2: 48 241 2 & A2 iRB 1k
BF, AR AF B o o] KA B . HE A
T

E,= ﬁAZj,[b(aj +0)+ (5,3 d)+ L] (4)

oo AR R R HER A s d o 2 TR £
JEUEE . InVEST 8 A58 4 B 55 2 A J i —
A AR 5 AR (t COe/hm?) . Horp, &4k
e Y it (CO,e) & —Fh T Lh B A IRl il =& AR HE
L M) B A 1 A BT 3 o A5 R AR HE R
e L H: 4 2R AR I 1 i (2 4 ol S R0 ) — AR Ak i
Hejil

2 HERE500r

2.1 HDEREEXESH

& GEE w73 5l il I BEHLAR AR 0E . SVM B
21 CART 535X 7 W B0 Vil 7l 2647 00 25,3
Pl BB ARG BEVPAN WL 5. 3R 2080 B
4K B2 F Kappa 22 BUR I I BUA AR AR AR A8y —
o BEHLARAR SN S F- 1 B A B 174 Kappa
Z K053 1 89.99% F10.88; CART 535 11 B A
-1 85.51%, Kappa 2 804 0.83; SVM
B MY 2 BAKE FE R 79.84% , Kappa Z 81
470.76. MEEHH Y SRS B2 Fll Kappa RECRE
Bt AL AR AR 9 B AAORS B Fll Kappa R 507E =35 4+
MR R . R AR5 e R B ML AR MR AL A 7
K.

HT GEE V- G A LR M 288, LA S
B DR B ECE A 200 A5, AR S AR
BHRAN

x5 3MEKZMEREE (OA)F Kappa(K) Z# %t
Tab.5 Statistics of Overall accuracy (OA) and Kappa

coefficient (K) of three algorithms

sEpy BEPLARAKRE SCRFRHLSVM - 232K [ R CART

Year

OA/% K OA/% K OA/% K
1992 90.80 0.89 76.67 0.73 85.28 0.83
1997 88.02 0.86 73.76 0.69 81.44 0.78
2002 92.00 0091 83.58 0.81 87.71 0.85
2007 88.44 0.86 75.37 0.69 82.86 0.79
2011 87.20 0.85 81.21 0.78 84.27 0.81
2017 9091 0.89 82.44 0.79 88.11 0.86
2022 9259 0091 85.82 0.82 88.89 0.87

22 AmWMEITMA

H T X AT 348 (BT ), W0 R ) e Jek
SAREAR L TR i T BEPLAR AR 3 2 28 A T IR
1857 258 B ik GEE V- & 1 N A7 BRI, B ik, K A
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FEX A 3RS (i VLRI ) , 4 BilistT
OYREN TP A R AT . 1B 2 RS A
Kappa 2B G145 Rk 6 Fros o SRS BE
87.20%~92.59%, 4 47 89.89%; Kappa & %1 K
0.85~0.91, - {H 4 0.88, F WA A B 57 43 2 45
5t 7 S A LA AR ) — B

F6 1992—2022 F 2415 E (OA)F1 Kappa(K) RESeit+
Tab. 6 Statistics of Overall accuracy (OA) and Kappa

coefficient (K) during 1992—2022

44y LI Shanghai Wil Zhejiang &4 Fujian

Year  0A/% K OA/% K OA/% K

1992 90.80  0.89  90.80  0.89  90.59  0.89
1997  88.02 086  88.02 086 8874  0.87
2002 92.00 091 9200 091 8797  0.86
2007 8844  0.86 8844 086 9097  0.90
2011 8720  0.85 8720 085  89.54  0.88
2017 9091  0.89 9091 089  88.89  0.87
2022 9259 091 9259 091 9097  0.90

— JK"5%5H Aquaculture St Tidal flats

8000 r — 77 Salt marsh - LRk Mangroves 7 600
Fcol
S'E
Lo ¢
EKEF 6000 g
E3Z {400 2
£53 =
° z
72%% 4000 p
<
X 8.8 .
@1 = 4200 R
=5 £E
ﬂ}‘sgu:: 2 000 =
e
SF
L ' N N N n L]
1992 1997 2002 2007 2011 2017 2022
0y Year

(a) $hiH . ZDMR, FRIEIC . GRS mIAAE PR fL

Interannual changes in the total area of salt marshes, mangroves,

aquaculture, and tidal flats in the study area

T LA
B pARAR oy
e WHTLOR S

4 ke

e WRTZTRAR

W g | TR

g

=

=

g 2

=S

E1

1995 2000 2005 2010 2015 2020 2025
A7y Year
(c) WHLET MM A SCRREIESS SR
Mangrove area and literature verification
results in Zhejiang

B2 FigXKHiigEHEER

0
1990

The total area of salt marsh and
mangroves in the study area/km?

WA sd I 5 E A RO LRI 7=, 2
PGS ARAMERE . KA AR 245 OZIA AR
TR b ik in ARG 4 R S E A BT AL
PR SGERTR A L (812) . S5R s SV a3
BOARRT AEABEFE LA PRI AR EOR, £
TR EY N XA HBLATREIR THOR SRR
il , BRI S0 TLER USRI B D 3 PR B, S 8uk
AR RELORT AR, R, AN [RIRIETE A DI T i
B AE 2 ] AR PRSI
23 PEEBEFTERESERGERETEN

$E B 1992, 1997, 2002, 2007.,2011,2017 FI
2022 4 Hh [ 2R T DX 2 7 4 i BB , 4 2R
B3 7R o Fp I AR DO il i e A S R G
PRI IR 25 5 W2 o /K™ IR B IX AR AR
DX 9 24 AT 3 A, 32 BEAR PR W VLR AR A
s LR AR F2 2 A e RN T 1 25 DX £
THADEHE 32 2 A T T I X

SEWIZRMERR TR
-o- [nifghiAes
= iR

[SSANRE N

iR TR
R RBTY)

600

450

T Area/km?
(98]
(=]
(=}

150 I
YA i —— I B——
1990 1995 2000 2005 2010 2015 2020 2025
A0y Year

(b) bR TR TR SCHR IR IESS
Salt marshes area and literature verification
results in Shanghai

e
o LT
- AL AR

e LR O
30 AL
. = AL CAI)
g
<
S 20
-
<
=
= 10

0
1990 1995 2000 2005 2010 2015 2020 2025
AFA7y Year
(d) HER LT AT S SCTR IR IESS 2
Mangrove area and literature verification
results in Fujian

ATRGEREUEXHMBIELER

Fig. 2 Area changes of typical coastal blue carbon ecosystems in the East China Sea and literature verification results
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(a) 1992

HAth Other

JKAR Water

- K7 FREE X Aquaculture

77 Salt marshs

- S Tidal flats

- ZIHAR Mangroves

g

0 150 300 km

(©)2011

FH 5] 2a 1 6 1Bk [] B %) TR AR A2 AR A 0 (6 7)
AT LL R, 1992—2022 4F v [ 7R v X i 124 16 Bk
ARG, FRFH DX ARG A d R, i T AR
2, R VRVE T R 2, 1A AR b TR AR/
1992—1997 4E 18] , K 7 725 5 Eh TR FURL L 15 I
ARG K A3 518.73 F163.11 km?, T YAl
SR MRBIIAT B/l . O 104F 8], 7K P~ FRFE R
RS K, AE 1997—2002 4F K2 2002—2007 45 [fi
FHBG B4 4 558 500 km?, FHifth 3 Fh s i AE B &
G0 2 IR S A At A Hrh Eh TE AN 2L AR T AR A
1992—1997 4EH4 1N, 7 1997—2002 4/ M R [,
WEHTRLZE 1997—2002 4F45 /N i 300 km?, 1M J5 7
2002—2007 4EA7 fIr [l . 2007 4F )5 , K 77 SR 5E AR

g
/;

(H)2017

(£)2022
3 19922022 FFEREXAEEETERESREAR LA ARBEMRSIREET

Fig.3 Spatial-temporal evolution patterns of different land use types of typical coastal blue carbon ecosystems in the
East China Sea during 19922022

R4k S gk, Ho 2017—2022 4F i R 2 5 ik
744.90 km?, [ Z G ANRRSE FRE, Hdp 2011—
2017 4F [ A /DR 1 800 km?, 578 FIZL A A 1 F1
207 T W shA Ak, BB I Bk L, 30
AF[R], 2R T DX BRIV ey i A A R G A5 2 B T
TR AN R Y A2 Ak, He v AR A B2 5 K iy 2 R T
(255.64%) , BV MR FE Fe /NI R LT AR (=3.53%) o
FE I AR DRI 7 Y U T ™ SR S R
LT R R R T A

- b ) FH 7 A% B AT LA R 1992—2022 4%
P AU X0 R 4% B g s g R
(i) 4 2 A% Ty 1m) RN RCER: o 3 o SR R D0 4 A
RS OLEAT T AR A3 BT, AT 4 TR
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Tab.7 Changes in area of typical coastal blue carbon ecosystem types in the East China Sea during 1992—-2022

2w T FH Area/km® (ZEfk. % Rate/% )
Types 1992—1997 1997—2002 2002—2007 2007—2011 2011—2017 2017—2022
518.73 501.76 500.80 88.50 270.92 744.90
JK =758 Aquaculture (11.15) (9.71) (8.83) (1.43) (4.33) (11.41)
N 63.11 194.60 -78.41 -48.10 81.62 170.53
SRy
i Salt marshes (42.09) (9133) (-19.23) (-14.61) (29.03) (47.01)
N -148.31 -337.45 286.78 -313.61 -806.62 -404.76
L Tidal flats (-4.34) (-1033) (9.79) (-9.75) (-27.78) (-19.30)
-10.55 4.56 -2.63 4.00 -6.46 10.18
PAN:S
£LBIK Mangroves (-41.79) (31.04) (-13.67) (24.11) (-31.31) (71.82)
1992 1997 2002 2007 2011 2017 2022
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Fig. 4 Sankey diagram of coastal land use transfer in the East China Sea during 19922022
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Fig.5 Spatial distribution map of carbon stock per unit area of typical coastal blue carbon ecosystems in
the East China Sea during 1992—2022
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32 HEREXEETEBRESREREET
N E =
32,1 HHUFI AL

R VA A DXIR R B OK A 3k T A A
P, s F b TR A, Ry TR A R B R
JE R AL 5 2k A5 v 7 AR AN S Tl R,
WOl TS 8] T & . (H[R] it G 35 b ol
AR R R A S R G R AR R
MR A R G WIRRAEAERE 17 A2 T TR
P bt 32 BB O 6 sh 52 ), 3 1 1 b ok 7S
RS M B 31042300, 24 5 36 [ i

TR R E N 6% BB | i 5 A e Uk
TE ks AR I R 2, 2 R K A
SRR b, T SO IR T AR A8 e, R B 2 2 ek
75 A B R A TR A W R v IS I )
B o [RIIELVAE T 75 i BELAS T ol 22 1) ) Jo i) A2 46k, Ja
oI ME VR AR ) A A, T M A A ) i R R
SRR A AR ST EE R R 1992—2022 4
PN ] AR T DXV A BT AR L Tl AR R P
A H A AR AR B, oK 7= SRl & R A, K
FRAH AR Y 5K, B EE ARG, d
SISO ER TE W R AR08, JAE R, B 25 0 L DR

http://www.shhydxxb.com



832 SR (T 2

X % %= 34 %

I 7 T AR A BOE Y 5835 DL S S AR AP X
A AP S AR BB AR Y S, 7R A X AR Y

.

Jiangsu

N
300 éﬂﬁ N

enan

30°F

T
Zhejiang

B

Jiangxi

i Latitude

i

Fujian

26°

al

Taiwan

JUAR
Guangdong

240}

122° E

118°
£ Longitude

116° 120°

(a) T [ R v DX L TR PRty W A S R eI
IR X I A
Regional distribution of carbon sinks and carbon
sources in typical coastal blue carbon
ecosystems in East China Sea

(IS <Rl N T E R R AR SR NTIRAY S 78
e

2022 +
4 2017—2022
2017 +
42011—2017
2011 +
4 2007—2011
2007 +
4 2002—2007
2002 +
4 1997—2002
1997 +
[0 #dt Fujian | o
1992 | MM #i37. Zhejiang 1992—1997
[ Liff Shanghai

40 30 20 10 O 1 2 3 4 5

SRAK T 1t ik [
Total carbon Total net carbon
storage/Tg C sequestration/Tg C

(b) HE AR DX ey B Bl AN R e Bl
[P 7 A A B et e (25
Changes of total net carbon sequestration and total
carbon storage of typical coastal blue carbon
ecosystems in East China Sea

7 19922022 FHERBR ARG EFERESREERENHEN
Fig.7 Changes in carbon sequestration capacity of typical coastal blue carbon ecosystems in East China Sea during
1992-2022

K8 HBMESWER

Tab. 8 Results of sensitivity analysis

R 1992 47 i fif 5t 20224 T BRAR . 1992 4R A LR IR N bk 2022 41 A LU SRR (1) 5% Jon
Model tvpe Average carbon stock  Average carbon stock in Increase compared Increase compared
P in 1992/(t CO,e/hm”) 2022/(t CO,e/hm?) with 1992/% with 2022/%
JFUBERY Original 0.84 (£2.48) 2.32 (£6.15) - -
&2 1 Modification 1 1.31 (+4.29) 3.18 (+9.07) 55.95 37.07
&4 2 Modification 2 19.74 (+58.38) 20.57 (+60.11) 2250.00 786.64
& 3 Modification 3 0.84 (+2.48) 2.28 (+6.08) 0 -1.72
&k 4 Modification 4 0.84 (£2.48) 2.39 (+6.23) 0 3.02
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Spatiotemporal changes and carbon storage assessment of typical coastal
blue carbon ecosystems in the East China Sea

LIU Fangyuan', CHEN Jie'*, GAO Guoping'

(1. College of Oceanography and Ecological Science, Shanghai Ocean University, Shanghai 201306, China; 2.State Key
Laboratory of Resources and Environmental Information System, Institute of Geographic Sciences and Natural Resources
Research, CAS, Beijing 100101, China)

Abstract: In order to study the carbon sequestration capabilities of coastal blue carbon ecosystems
represented by mangroves, salt marshes, etc., this paper uses multi-source and multi-temporal Landsat
images, Random Forest algorithms, and InVEST model blue carbon module to evaluate the spatiotemporal
distribution characteristics and carbon storage of typical coastal blue carbon ecosystems in the East China
Sea during 1992-2022. The results show that: during 1992-2022, in the East China Sea coastal zone, the
aquaculture area>tidal flats area>salt marshs area>mangroves area; aquaculture are distributed along the
coast of the East China Sea, mangroves mainly distributed in Quanzhou Bay and other areas; salt marshes
and tidal flats are mainly distributed in the Yangtze River Estuary-Hangzhou Bay; aquaculture are mainly
transformed into water and cultivated land, and tidal flats are mainly transformed into aquaculture and
water, salt marshes and mangroves are mainly transformed into aquaculture; during 1992-2022, the
typical coastal blue carbon storage in the East China Sea showed an overall upward trend, with an average
annual growth rate of 1.26 Tg C/a; the total net carbon sequestration value is 41.61 Tg C. The study results
can provide decision-making support and scientific services for the East China Sea coastal zone to formulate
measures to reduce emissions and increase sinks, improve carbon sequestration capabilities, and respond to
global climate change.

Key words: coastal blue carbon ecosystems; land cover; carbon storage; Google Earth Engine; InVEST
model; East China Sea

http://www.shhydxxb.com



