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oI 1.35%10% to [ P ™ a7 SCAECHE 2 R A AR
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{E7E 5 940x10°~23 800x10* 37T . 2% & 25 4t I
4 2010 4R K DB SRR BRI R 2R 2.75%10% t,
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HMEL N 2.67 12TC,
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HRAE 3 A7 ol e AR ), b B K 5756
DU 2 3 BBl 28 45 41 W5 (Oyster) . fifd (Haliotis) . 1%
(Snail), 1 (Bloodclam). Jif Dl (Mussel). 7I.3k(Atrina
pectinata) . 5 Ul (Scallop) . #5 (Clam) . #%(Sinonovacula
constricta)®F 9 Fh, WK FRRE B EEFIE 0 21
W (Laminaria japonica) . # 7 3¢ (Undaria pinnati-
fida) . %3 (Porphyra tenera). 1L (Gracilaria le-
maneiformis) . Wk 32 (Eucheuma serra) . 1 46 3¢
(Gelidium amansii). 3% (Sargassum fusiforme) .
B (Enteromorpha prolifera)® 8 #. B HiHE 4 I 3
il v R A L & i TR AN S8, A S B A
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Tab.1 Parameters for measuring shellfish carbon sinks
ZHU(%) BEBOT TR DB g DUEOT A0l A0
MR ZRE 5255 7528  63.89 6510 6421
PIRALT R ILR: 198 847 1435 614 1141
Ve i L o
PARHAUETRE 449 444 439 4589  43.87

Uty

98.02 9153 8565 93.86 88.59

1152 11.76 114 1268 1144

x2 BREHRLCUESY

Tab.2 Parameters for measuring algal carbon sinks
ZHU(%) WY TLERY SRR e DY
A 312 206 38.19 26.4 30.36

1.2.3 WwEEIHTE
BT BT Uk, BT A B TR AR il
T HE 5 Ak 55 0 /K 97 DL e 2SR o, FRATT R T LA
DRI ST . AR T
Cr (m)=Cy (m)-Cco, (m)’ (1)
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K m ARy, C(m) R m AR ZS (1), Cam)
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EARRHEL 3.76, Cs(m) Rl m 417K 3758 DL 3 28003
SR (1), Ceoy(m) A m AFHFHERB O 1 CO, HEH
(t)o MRIELL LA
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W, AL TRREAVIRS: 24 Crm)<0 I, AN 4L T
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KB W HE R R A WA, 2022 ARBRHRT ik 3]
403.19x10* t, H4FE Y 23.95%. BRHEHCER D B 20
Jbds, 2022 AEILERHARCR R 39.30x10* t i 4 FE R AE
ORI 2.33%. IRYGHEFERE, 2013—2022 Fi
9 A (K)HE LB —ER L T shitast, Neh4E

R3OEEHEEUBERAESEREENMT: 100

8 Btk HIF il o 3 2 T I 45 8 (X )R, AR TP E LA
454 (DX FE Uk 2 08 3 il Bk HE I T8 SE AT TR %
(RS, (HRAEFZ AR, KT ERATASW XY
REVHEFEATAIF ST, ¥l e i, 4 RO H S
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Tab.3 Estimated results of carbon emissions from marine capture fisheries

G 21 A A tak 4 A S W
2013 1 744.68 44.02 153.44 74.64 450.40 252.87 207.21 265.75 83.11 157.82
2014 1 805.78 45.74 155.08 74.28 455.62 265.33 223.73 267.83 82.13 179.40
2015 1 853.57 47.04 170.61 81.35 454.43 284.95 231.31 263.58 80.51 182.73
2016 1 843.01 42.84 154.94 80.58 439.96 282.58 236.44 259.32 84.72 187.01
2017 1 782.04 41.09 149.82 85.09 431.07 276.78 224.31 249.27 83.96 182.63
2018 1761.98 41.17 158.31 83.47 434.73 282.27 213.12 235.84 82.43 180.40
2019 1745.49 42.36 152.89 78.37 437.34 287.71 207.95 230.46 82.10 173.41
2020 1 817.40 42.35 156.19 74.67 442.54 286.31 201.65 216.59 75.20 180.18
2021 1714.11 40.26 173.41 63.70 426.80 292.93 193.02 207.52 70.81 193.62
2022 1 683.29 39.30 166.33 53.86 403.19 304.13 195.50 221.82 70.89 181.47
2.2 HARFREEILELRIMN 2022 AFHEIERRI B ik 59.40x10% t, 5 Fehl D B
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Mass of carbon sinks removed from seawater by mariculture shellfish, 2013-2022
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Fig. 2

Mass of carbon sinks removed from seawater by mariculture algae, 2013-2022
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HARZ 4, 2013 £—2022 44 FH 1K 5558 0 3%
A EFHBIC R 1 954.32x10%t, 4E V-5 195.43%
10% ¢, HRAEEAAL CO, T Bk Y 5 2 (27.27%) 5,
A Y T4 AR B0 HE CO, 2 716.65x10% t, M #
KF A EZEIMEE LIPIRE, TRESE KRS .
I AR X LA WA B8 BT, HAbg X

R4 FEIGEENEKPBEBOBCRE(EE: 10

R —E MRS, AKX PILAR, W, L
T 3T 2013 AE—2022 AE[RIHEA BN ET =, 1A
— EONBRIC D I o 2022 AP AR A T K 375
U1 2RI R R 68.12x10%t, ILZREARZ, #RIL
HUAE A 58.02x10% to g M BRI FUBTIR /N 0y, Bk
AU 0.21x10% ¢,

Tab. 4 Mass of carbon sinks removed from seawater by cultured shellfish

A0y 4[] e Ly 1L i et IP IR I G35
2013 167.17 4.05 27.88 6.83 8.19 45.02 48.24 19.4 6.58 0.79
2014 175.61 4.44 2891 6.64 8.44 47.43 52.17 19.63 6.85 1.06
2015 182.22 4.56 29.24 6.35 8.91 50.67 54.26 19.88 7.26 1.03
2016 190.34 4.55 30.14 6.44 9.74 54.63 55.73 20.25 7.71 1.07
2017 193.94 4.72 29.93 7.02 11.58 56.53 56.33 18.87 8.14 0.75
2018 198.34 4.34 28.47 6.94 12.31 60.9 56.79 19.4 8.64 0.55
2019 203.93 3.56 31.77 6.88 13.09 64.74 54.95 19.68 8.95 0.32
2020 209.17 3.79 322 7.24 14.57 66.55 56.34 18.93 9.23 0.33
2021 216.01 4.19 34.06 7.07 14.58 68.98 58.92 18.28 9.96 0.29
2022 217.59 4.29 34.63 7.28 16.17 68.12 58.02 17.47 10.44 0.21

2.3 RFHEERSH

R 5 1T 1 X Bt HE ik 5 e T St I R R,
A S BRF ARL, A5 2013—2022 AFE 4 DL R
T 9 48 (D) H M PR Ol e P A RS L2 5. 2013—
2022 AF[E)BR 1L AR A8 1E 2020—2022 4F 2 A HDIR A
Ah, E KU 9 A (O)EE AR FRPRE . 2
2013 4E—2019 4F 75 15 L 2 I /1N, 2020 44
By m, B S SN G I W A (X))

x5 PEGHEVRFERSEELSREM: 10%)

R R LR VA AN Z00 -3 5 O LN W 75 3 L o 2 3 L £
ANTR), 76 J DU 2 SR 5E KO A B 1 T T A
AR B AR, B DA W v A Bl AR S A
FEFE 25 5 o WU A8 1 T8 o it Ml e T A 2 7 e R )™ o,
E IR IE 394.49x10% t, TTARABA R Z, EH
166.55x10% to 4545 (X)) A9 85 - % 7 3249 S 3% Itk
A, Hrpg A U s, HA A B A St s
ANHFEE

Tab.5 Estimated results of the carbon balance state of China’s marine fisheries

0y 4z [E R LT LI it oS HIF J7R i} g

2013 -1 131.65 -29.16 5122  -49.60 —420.36 -87.78  -30.33 —196.68 -58.97 —154.92
2014  -1161.80 -29.45  -49.08 -49.94 —424.66 -91.40 3244 -191.58 -57.01 -175.51
2015  -1185.38 -3032 -63.38  -58.07 —421.77 -99.14 3234 -186.43 -53.87 —178.95
2016 -1 145.02 -26.14 4439  -56.95 —404.23 -82.26  -32.08 -175.03 -56.44 -183.07
2017  -1070.86 -23.80 —-40.07 -59.36 -388.59 -69.48 -17.73 -166.64 -54.12 -179.87
2018 -1 034.66 -2526  -53.92  -58.04 -389.57 -58.94 —4.87 —-159.31 -50.76 -178.39
2019 —997.68 -29.29 3638  -53.13 -389.35 -50.29 —6.45 —-144.41 —49.29 -172.24
2020 —-1050.35 -28.45  -38.11 —48.11 -389.12 —42.29 4.94 —-147.17 —41.33 -178.97
2021 —655.66 -2488 4850 -37.79 -373.35 -39.98 23.06 -140.47 -34.30 -192.55
2022 -756.59 -23.57 3934  -27.17 -343.88 -54.33 17.27 -157.77 -32.60 —-180.70
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24 BFHR A B E M

K T AR SRR S H P, 455 R
FARAAE N LLEIT I, BB 3 A K 8 3R Ge iRk
TR A TR BT 5, 49 31045 52 mi PR 26 1) G Bk A
(F 6), KREEMENT 0~1, (AT W S #
Ko MHEFR 6 LSRR, S2m R M SR W E 3
KT 0.5, BhBHASCHE B 52 P 2 HA —E A H
P 2 E I 9 A (KORCE 2 m B Z ik

(DA 5 4 AR 2 S B B o vy 119 2 1
FER B at, HUOREF A SRR S MU B,
HE A B AR e T 20 3%, HAE N 0.647,

Q)b s maT At A i TR A R N2 T HEA
= 2 BRI K FRAE AR . WK FRIE N B S 5
NGV, B2 i R HEAS S IR s R R

(3)IL T2 53T e VA D IR B e e 1) 5 ) PR 2R
SR KRG R, UK YR 87 A R KSR
FENGL, HAEH KT 0.9, RULKRERE . H4
G R R B DR DL R

(AT JRI 3 i IR U W Ve 05 )7 o
e MU B . HE) ANV . KRBT AR

Fo6 PEBFAUKTERSSZMWEARXEKE

i N DUECEE DL SRR SR AN R, HAERIRTF 0.85,

(S)WIT: 7K FR50 1A RS Wi VLA T A DR A G IR 3
e, HAER 0.952; FAlRARRKE, SCHREEEN 0.553,

(O A i TR S IR B HEA4 1T 3 194y
FUEHET A BB 0.681, W 7 0.681,
IKFRFE TR 0.676; HEA G 3 143 &4 4:9% 0.616
WA 0,613, KE 0.589,

(WZR: 1L 2R AT i 5 e PR 28 O 6 5 e v 1)
VPR P 7 i 0.769, JCHREE A2 9 0.551,

Q) A KEERT 0.9 MRKIERH AL
WELOWEVERIR A KRR AR L KR
DU DA S ey i, SRR FE B (IR 24 ) 2 2%
4 0.619,

(0)) P 5TV BV A DG IR BE S e Y SR T VR
Pire ik 0.959, KR AR R K F 0.7, B H
T VR AL SR AR R, el AR 2
FpEam ol 0, T AR BE(E ] 0.

(L10)E B - IR 3 7 = A9 43 01 2 Vg UK 3R 58N B
0.966 . MEVERE ™ 0.964 S A DR 0.961,
AR K F 0.745.

Tab. 6 Correlation between the state of the carbon balance of China’s marine fisheries and the influencing factors

2013—2022 4E FE wdh I Yy Wi fmE WAk A& T GRS
AR = 5 (7wl 0.932  0.946 0.887 0.903 0.903 0.681 0.769 0.957 0.959 0.964

i UNAE & -AON) 0.882 097 0939 0.883 095 0.674 0.745 0.969 0.901  0.961

e PR B (AN 0.877 0.953 0.819 0.896 0911 0.676 0.757 0.829  0.85  0.922
)N R (W) 0.865 0.969 0.859 0.896 0.793 0.681 0.758 0.884 0.881  0.933
WK IR TR (T 23 i) 0.846  0.977 0946 0.893  0.952 0.655 0.726 0.947 0.861  0.948
HARFREN 2 (N 0.801  0.973 0.903 0.869 0.935 0.657 0.737 0923 0889  0.966

DUy 1 (7 i) 0.796  0.954 0.786 0.675 0.791  0.621 0.723 0916 0.841  0.932
=5 (J ) 0.727 0.662 0.786 0.675 0.661 0.613 0.731  0.917 0 0.826

K (T A 0.66 0.748 0.669 0.681 0553 0.589 0.551 0.619 0.7 0.745

)4 9% (7o) 0.647 0.907 0.821 0769 0.767 0.616 0.68  0.649 0.738  0.896

3 W EE AR [ R AT G AOR A, E YRR E SRS
LA 0% i /N ka3 o 38 3 R ) R DG A8 BB 1Y

3.1 it il 5 55 H AR W Y SRR, A RCHD 8 /N T e 1 Bk

P B “BiR” 5 Bl 1 WEE
FRAE, DA 7K % 58 DU 3 S0 T 5 96 T Jil 455 mo HE OR:
G HT IR L R IRAS . AR SCE X 2013—2022
AE RS 9 A& (X)) BRE IR St 1T,
ZERZWIBR T INARSA 2020—2022 4EGRFHRIRS AL
WA, AL FAR IR AR FRARA . N 2013—2022

R, A BT eSO AR | (R A R . AR
PRV BRSPS R A S5 ROR TR, e e K
T 9 AT (D) IRl BT B 22 Y — D A R 1
PR ST 4, N 25 bR T 455 Y8 A R A SR A B
INRXH I WA I 5, B D i HE R, AR
T R S SRR
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AT T T e At HIE TSR T M BT A B
R R AR ST, AT S 32 B OCTE W v vl A
OB BTIRAS, K vE L BRIV LA o T
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Abstract: Low carbon is crucial in realizing the circular economy of the ocean, and achieving carbon balance in
marine fisheries is a critical development method for transforming the traditional economy of the ocean. This study
analyzes the carbon balance in China in general and nine coastal provinces (districts) in particular on the basis of
the carbon emissions and sinks in marine fishing from 2013 to 2022. The results show that except for Shandong
Province, which has a carbon balance status of surplus in 2020-2022, all others have a carbon deficit status. As for
the factors affecting the carbon balance status, in general, the factors that have a greater correlation with the nine
coastal provinces (districts) in the country are marine capture production, the number of fishing personnel and the
area of mariculture. Finally, we propose countermeasures to accelerate the upgrade and renovation of fishing vessels,
adjust the operation mode of fishing, and increase the scale of mariculture shellfish and algae farming. Furthermore,
we provide recommendations for hastening the establishment of professional fishery cooperative organizations and
accelerating the promotion of fishery carbon trading to achieve carbon balance in marine fisheries as soon as possible.
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