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Abstract

Excessive carbon emissions can cause irreversible damage to the human living environment; there-
fore, reducing carbon emissions has become an urgent issue that needs to be addressed. Marine fish-
eries can increase carbon emissions through marine fishing and aquaculture, while they can also
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increase carbon sinks through biological carbon fixation. Therefore, scientifically assessing the car-
bon emissions and carbon sinks of marine fisheries, identifying and analyzing their influencing fac-
tors, and exploring feasible emission reduction pathways can help provide a more comprehensive
understanding of carbon emission changes and emission reduction potential in marine fisheries.
Based on this, this paper first constructs a net carbon emission accounting model to measure the
carbon emissions, carbon sinks, and net carbon emissions of marine fisheries in nine coastal provin-
cial-level administrative regions of China from 2008 to 2020. ArcGIS is then used to analyze changes
in their spatial and temporal distribution. Next, the Kaya-LMDI model is applied to decompose the
driving factors of net emissions. Finally, a system dynamics model is used to simulate net emissions
under five development scenarios from 2020 to 2030, and emission reduction countermeasures are
proposed accordingly. The results show that the net carbon emissions of China’s marine fisheries
generally declined. Optimizing the industrial structure and increasing the proportion of algae aqua-
culture can achieve both emission reduction and carbon sink enhancement, thereby reducing carbon
emissions more effectively.
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A BRI, BRcHEGE B A A - A T T ) E ) R, o B i R
Bt AERARE DL KRRt RS 2 S L, RINE 0 RS R Gk e Mg e A KA mi[1]. FRE
FEH 2030 FEHTSEILBIOAIE . 2060 ARG SLIURR PRI LLSS , b HEBORSE il 2= o0, AR RGO
B HABRIAETRAE /1, ROl — 77 TH T DR EE VIS S A I A Pl sh T nT 4% i, 53—
JiT e RN G 3 . FRE BB AT DL R R = AR — @ b, BrRL,  AIBcHE A BE SR PPAN i
PEIOVARIR R SRR, B — LS (2] [3].

CHERAN N, EBICH AT, BEIAE R V8 Ay B A BRI E bkRe /1, b KA
AT DU o AR IR O R B, DR IR U 32 B I DR R A LB DTS % T NS ST R [4]
FERCME T, PREVEE. ERPAT BB EIRE IR LM, X8 il iic
SR T 258, AR5 D7V DB 2 2R [ e A R A oE mT Re s, RIS DU, A K fE
TR R HLBR (POC) FIVE #A HLBR(DOC) % L&A 2, DAL ] B T SO 35 45 R 5 S BRIl AR — €
ZE[5]o KT HAENVBRHE IR 78, EEE P AERRRITEFE. B0 5840 KR R AR LA
JSCM R RS TTH, HFROTEA R8i80 1% BN H T, SBM B, LMDI 4. STIRPAT
B, B GM. ARIMA TRMBERYZE[6]-[10], XL 7 Ui, Wb S e liE A ¢, 1
ZEN PR A0 3 FARIKSERG G R S5 R ZR 2, SRy o i e O HE 1) R it 1 7
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MWEESE FE, CHTR OS50 NI ABRHEBR AN 77 S T8 2 R, (BARFE— A2,
o, RTEHHR S AT RS 2, A DL 55 S IR el JscHE R ) SE PR & 800 BB,
—LERRICEANT POC. DOC PA KA BB S0 2% FEIE AN 7855, P RECIA BRI AL SR PE: 5=,
WF AR A [E 1 5 N VB2 A e 35 AT HE G A% AR LT AT 75 S — S .
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FaPAT T, RS EIE BN, HESh Bl AT AR R

2. BiERIEMARSGE
2.1. 8RO SEE

ASCEEGE AL, . VLA WL, B AR, TR JEMEE 9 MBS RATEXAE AR
S5, WFFLRTEA 2008~2020 £, AFTRAEIE FERE (PFEENVSGHHEEY (PFESHFELE) (F
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ARSCAEHE K IR T DU EE A e vl AV A 2 BRI, VUSRI £ 5 8 DIse i, BLA DSk
AR R AR FHEEIR RN POC BRI, PRI E ER B FLBRIOEE 7, AT AT 2K
BB 117 [12] 0 BESERRI T B AL 5 8 A ' 15 1 FH T2 POtk DA R SR AE 2B AR OB Y POC A DOC
BT ORI BRI 13] [14], dRJE 4 DURBRICANBERBRICAR N, 43 B il SRR &

2.2.1. UKESCME

A DB TR, DR B G B W(TO) = HEEEmR(FO) + FFIR(EC) + FFIRAR(RC) + HKB(GO),
WF 70 R BLHE SRR A HEME AR AL o DTSR ER A BB 1) 25%, A KRR (5 25% 22 4 15]. #¥E FC + EC F1 GC 1y
FLMEZ A 1, nTHESE s DR AR KO R RS POC

TC, =Y (CF +C) (1)
i=1
CF =P* xR xof x(1-¢,) (2)
Cf=P° xR xaf 3)
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Croc = G +Ch XFC+ECX77POC 4)
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Horf, TC, JolgE VKR M SRR, @ N3 i FRLK, SEn f, CX L CRAYMINSE i B LI ISR B AL
YU, CPOC A5 1 R A KR B R RN POC AL, B . RE. of . (1-g). &%)
SIS § R UK TR R GRE) . TSR TR L, S2B e TR I R BOR 7 P U A WL e
ST B B DUSBRINEEB], RE . R 4 BI9%8 i F TR, 2B, 77 N POC BICHT
RH, KW T M POC BIBICME LR, S8E 3 HHE R R S16].

2.2.2. BEBCNE
WK R T 2RI AR RO A VE R S Bk . TR KR & AR TR POC F1 DOC BRIt
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2.3. BRHEMS P RRHEN S 75 7%

2.3.1. EiEEl B E

TP O BRI IR SRR T A 45 R K SRR 5 T AR TR o AS SRR AS [ 40 Ml K 700 i
Thae. Al R AL B IR A B 4% e FE R4 R AL BRI FE B, FRARAE SE RO R A AN COL CHan
NoO HEA 7 iH R = SRR, IR A RRIGIRIE A G I H N CO HFR . 1P RHECR L ] “ b
BURRR LRI R 5, R PEEOL SR A BRICOIRES .

AR S5 B A A 17 R g e = S A HE TSGR AT ST i, BRI 5 R R R

H—ob, WA SRR R R R R I, SR R A AT 4 2, ARIE SIS
R IAR AR A5 v W A Th 5 L T F R B P e R B 2 RO S LR R

6

Oun =2k xp, (10)
i=1
2

O, :stﬂﬁ (11)
=

Qoil = Qoill + 0il2 (12)

Hrp, O, NEBRMFEME, O, NIEVERMBIAYAMIEFEE, k. p 405 @ FRRAUE b Ak B
P R BRI, Q,,, AFRFABCEIAMIEAE, S JlEKIREMIE IR, A, J9ifE /KR BRI
FEAR j W& AR ID) M REIRIE FERL 4 R4, 308 0332 thkw. 0410 tkw, S 1, KFETK
MRS IR AT E CE A LSRG # B i 2 S AR i)
Table 1. Fuel subsidy coefficients of marine fishing vessels
= 1. EEETEMmI AR RY
it £ =12 R 3] HR HAth
ZH(t/kw) 0.480 0.492 0.451 0.328 0.328 0.312
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0D, KRR R R CO2e CHay NoO X 3 b 3 B == SR HE R -
3
ans :ZQoingixc (13)
i=l

Hep, O, Nl ESEKIAIER, & NE i MAARRIHEE T, BB AL B A R R = AR
BIAE, COy. CHiw NoO HEEH T 205108 74,100 kg/TI. 3.9kg/TI. 3.9kg/TJ, ¢ L& BRAL &
EHUE, JE 42,652 kl/kg [17].

F=00, KULE 3 MR E G AN COy, T CO HETSUE .
3
Qcoz =ZQailX8iX77ixc (14)
i=1

R, 0, & COHFBER, n, &% i MRRHGIRE S, CO2 CHay N2O HUHRIES 09308 1. 23, 296.
ALl Lz 308, AT RLTHS AR AR A T AR R COL &

2.3.2. @EEICRRAIRE
FRE LB B A LEE, A DA H v et g i HE R 1 5 A 2
C, =0, ~-TC (15)

net

2.4. Kaya-LMDI B & HREE

RN BB IR BN R 2, AR SRS % Kaya fE55 UM LMDI 73 f# 77 1%, Kaya [18]#2H Kaya 18
3, MWBRHEUE T Z9FKF. BeUERI AN DB R I P AN 5 T S bR HER, B8 S AN [F) (1 2 3 45 i
W50k Kaya fHAEY @, N BRI SR, AT

G 0

C
net =LEZX_X_XP=C(‘E/7
P

x Ces;[f X Cesca X Cpsca (16)

Horbt, G, MBI, G ONIARE M, 0 Nl R, PSR A SR, C, AR
BT, C,, WREIERRRE, C,, NVZPFHEL C, ARt

55 R Ang 28 N[ 10THE HL FRI6 40T H50 BT 4 77 v (LMIDT) A TS 0500 K 7 7 B B
MR EIAT AR, AR

AC,, =Ci/=C,, =AC,, +AC,, +AC, , +AC (17)

net net ceff’ esca psca

R, AC, NRHBL, AC,, WBHFHGEIEAS, AC,, NASRREARE, AC,,, il 25 LB,
AC,., NERHLBRE, ¢ ARG

psca
t+1
ACX:L(C;\;I’CI'V)xln( Cf J (18)

X

Horr, AC, $8AREE X RN, ELAER N BRHEEBGRE RN . BEVSARE RN L i b 22 AN 28 N2 A1 gl
TN o

25. RGERMAFERBHSE

ASCHRIH Vensim M RG SN 2P 1, BRlgrEfl st . M AN Pk f . BEJRIEFE
TRHEBOR RN [F] — A R 48 [20], HREIR KR G5 R R R = 25 W) R B 75 5
PeB FAP I =, X 2020~2030 4E A [ERAEEE OV iF iR BERGE Bt AT AL B [21]-[24] .
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Figure 1. Structure diagram of the system dynamics model for net carbon emissions in marine fisheries
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Figure 2. Net carbon emissions and change rates of China’s marine fisheries from 2008 to 2020
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BRHE S BRI AN B HE T80 25 [B) 4 AT SR BB R A T — B ARk, BRIC E O AR M) 2R 7 1R #8 3)), Br i ZEAM
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Table 2. Table of gravity center shifts
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Figure 3. Net carbon emissions of marine fisheries in coastal provincial-level administrative regions from 2008 to 2020
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TR

Table 3. Driving effects of net carbon emissions based on the LMDI model

Fz 3. LMDI 28U B HEROR S5 N

O BRHRBORN RETRRE R BN Ol 2 GRS R B AR N B=Y 4
FEHN RN FHN RIS FR RUEN O FEHN RUBS FREL BRI

2008 —0.539  —0.539 —29.691 —29.691 21.21 21.21 11.21 11.21 —5.34 —5.34
2009 1.845 1.306  —20.565 —50.256 7.63 28.84 1.25 12.46 —-1.39 —6.73
2010 —4.845 3539 —4.655 540911 6.59 3543 1.87 14.33 —4.5 -11.23
2011 -5354 8893 —4806 —59.717 2.16 37.59 7.1 21.43 —-0.75 -11.98
2012 3.092 —5.801 —9.482 —69.199 3.97 41.56 4.02 25.45 —4.03 —-16.01
2013 —4.395 -10.196 —6.765 —75.964 3.83 45.39 1.7 27.15 1.41 —14.6
2014 —-4.321 -14.517 -11.149 —87.113 8.35 53.74 —-1.39 25.76 1.02 —13.58
2015 —-4.951 -—19.468 —19.469 —106.582 9.86 63.6 -1.22 24.54 2.74 —10.84
2016 —4.359 —23.827 -3.851 -—110.433 8.52 72.12 -1.13 23.41 —6.04 —16.88
2017 —12.598 -36.425 18.238 —-92.195 —10.52 61.6 0.5 2391 —10.21 —27.09
2018 —8.854 —45279 -2.696 —94.891 1.43 63.03 —0.84 23.07 —3.45 —30.54
2019 -10.354 —55.633 5224  —89.667 4.59 67.62 —2.1 20.97 —5.53 —36.07
2020 -2.563 —58.196 —2.427 —92.094 4.99 72.61 -3.11 17.86 4.45 —31.62
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Figure 4. Cumulative effects of factors based on the LMDI model
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Table 4. Scenario design for simulation
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Figure 5. Vensim scenario simulation results
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Figure 6. Change rates of net carbon emissions under five scenarios from 2020 to 2030
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