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Abstract

This study analyses the impacts of climate change on the coastal fisheries industry as a whole and by
sector using monthly data from 1993 to 2023. First, the Granger causality test shows that there is a causal
relationship between temperature and precipitation and the output of coastal fisheries as a whole and by
sector. Second, based on the results of the VAR model analysis, the shock response function shows that
changes in temperature and precipitation have a significant impact on total and sectoral output in the short
term, but the impact is partially mitigated over time. The forecast error variance decomposition shows that
the initial impact and explanatory power of temperature and precipitation on total and sectoral changes in
coastal fisheries output is small, but the magnitude of the impact increases over time.
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[Fig 1] Average of Temperature in South Korea
from 1993 to 2023.
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[Fig 2] Precipitation in South Korea from 1993 to 2023.
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[Fig 3] Catch of Coastal Fisheries in South
Korea from 1993 to 2023.
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<Table 1> Descriptive Statistics of Variables
(Unit : mm, °C, ton)

. . td,
Mean Median Max Min Std

Dev.
Temperature

aE 1260 B4 27 52 9l
Precipitation ) ¢ 659 6542 26 1124

(FRE) . ‘ : . .

Coastal

Fishery 15,696 15,789 33,835 4,978 5634

(CF)

Coastal

Multi 5 43 3036 12274 1014 1728

Fishery

(CMF)

Coastal

Gill Net 6291 6,137 14,575 1,749 2,547

(CGN)

Small
Stow Net 2,061 1,677 9902 55 1,776

(SSN)

Coastal

Trap 2,154 2018 5805 655 903

(CT)
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<Table 2> P-value of ADF unit root test Results(Level)

. With Without
. With
Variables nstant constant constant
cons and trend and trend
Temperature 0.02 0.00 0.83
Precipitation 0.01 0.03 0.53
Coastal Fishery 0.07 0.25 0.68
Coastal Multi -, 7 0.02 0.04
Fishery
Coastal Gill Net 0.12 0.29 0.71
Small Stow Net 0.20 0.06 0.16
Coastal Trap 0.35 0.55 0.72

AWk <Table 304 Rimulel 7o) 12} =&
el oI 1% FEelA
|27 S )Zske], ARE WEES B QL

RS 7 AAD ARl Ao w ERlH

=
AT

<Table 3> P-value of ADF unit root test Results
(First difference)

. With Without
. With
Variables constant constant constant
and trend and trend
Temperature 0.00 0.00 0.00
Precipitation 0.00 0.00 0.00
Coastal Fishery 0.00 0.00 0.00
Coastal Multi 0.00 0.00
Fishery
Coastal Gill Net 0.00 0.00 0.00
Small Stow Net 0.00 0.00 0.00
Coastal Trap 0.00 0.00 0.00
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<Table 4> P-value of Granger causality results

(Temperature-Precipitation does not Granger
Cause Catch)

Temperature Precipitation
Variables
lag(1) lag(2) lag(3) lag(l) lag(2) lag(3)
Coastal 00 000 000 001 000 0.00
Fishery
Coastal Multi 0 60 000 000 000 000
Fishery
Coastal
Gill Ne 00 000 0.0 0.13 0.01 0.00
Small 000 000 000 085 000 000
Stow Net
Coastal
0.00 0.00 000 1.00 000 0.00
Trap
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30.7*
31.5%
32.2%
33.0*
33.0*
33.8*
32.4*
33.2%
30.7*
31.5%

31.1
31.8
32.4
33.1
332
33.9
32.7
334
31.1
31.8

313
31.9
32.6
332
33.4
34.0
32.9
335
313
319

31.6
32.1
329
334
33.7
34.3
33.1
33.6
31.6
32.1

lag
319
323
332
33.6
34.1
345
33.6
34.0
31.9
323

323
32.6
335
33.8
34.6
34.9
34.1
34.4
323
32.6

33.0
33.9
342
35.1
353
34.6
34.8
327
33.0

| 2tz wato] me 2ale)
32.7

33.1
332
343
34.4
353
35.5
34.8
35.0
33.1
332

7|12

34.1
342
353
353
36.3
36.4
35.8
35.8
34.1
342

AIC
SC
SC

AIC
SC

AIC
SC

AIC
SC

Variables

Fishery
Fishery
Coastal
Gill Net
Small
Stow Net
Coastal
Trap

Coastal
Coastal Multi AIC

<Table 5> Result of VAR Lag Order Selection Criteria
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[Fig 4] Impact of Temperature-Precipitation Shock on Catch Over 12 Periodes.
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<Table 6> Variance Decomposition Analysis of
Catch(Coastal Fishery)

/:‘

A

<Table 7> Variance Decomposition Analysis of
Catch(Coastal Multi Fishery)

i . Coastal
(if(::;}(i) S. E.  Temperature Precipitationl ]Si(;;it:; (Ef;(;ﬁ) S. E. Temperature Precipitation ~ Multi
1 31641 0.6 45 94.8 1 e = = Fij;’;rv
2 3571.1 3.1 8.9 87.9 5 11477 08 55 041
3 3856.7 6.6 10.0 83.3 3 1193.8 25 48 93.0
4 39342 7.7 10.1 822 4 1169.4 31 48 0.1
5 4010.0 8.0 11.1 80.9 5 1206.5 34 50 016
6 4052.6 9.1 10.9 80.1 6 2113 14 50 915
7 4064.8 9.0 113 79.6 7 1232.1 35 56 90.9
8 4144.2 109 11.1 78.0 8 1238.6 4.4 5.6 90.0
9 4165.2 10.8 11.3 77.8 9 1253.3 4.6 75 87.9
10 4337.7 123 13.8 73.9 10 1269.1 58 7.4 86.8
11 43439 124 13.7 73.8 11 1270.4 5.8 75 86.7
12 4432.7 12.1 14.4 73.5 12 1274.1 6.0 7.7 86.3
AR AAFE] A5 <Table 7>7 2ol N paple 8> Variance Decomposition Analysis of
4 Fol= 7 A IFS nAA dE AL Catch(Coastal Gill Net)
2 yEhgten, A oF 2.7%2 S 1A Period T Coastal
I QE Bo® YERTE o]F 7|7ko] A ubHA (month) S. B Temperature Precipitation ., (¢
AMEF Ak Wiglel] QlojA] 7] 9 B 1 1717.5 3.3 33 93.4
o] FF2 FrbeskeE Zo® uyEerston, wpx g 2 1872.5 6.7 7.7 85.6
2712 Folli= G W] dd] 7oz 3 1986.8 7.4 8.1 84.5
6.0%, FTHORE 17%TE AWEHs Fow 4 2016.2 7.5 7.9 84.6
Ebs T 5 2020.0 7.6 8.1 84.3
=, Akt garEe] Wl AAEFHeE 6 20436 92 8.0 82.9
g71d o8 A UehgAu Zr|HorE 7L 7 2075.2 8.9 10.2 80.9
7} Bkl n kS WX Ao UeyTh 8 2108.5 103 10.4 79.4
Aokt AAFEEe] Ao <Table 853} 7|, 1 9 2128.7 10.1 10.6 79.3
MY To|= Aol Wl QojA 7)ew 7 10 2185.9 10.9 13.2 75.9
Zgkle 7} 3390 o] 9= Ao 7 e 11 2188.0 10.9 13.3 75.8
5 12 2205.8 10.7 135 75.8

FEFE Tkt Ao
2 yehsth viAE 2719 Felle A WE
of thal]l 7o Z2E 10.7%, FFHOZE 13.5%

e AR Es Jo® YER

o r

ARMNZIGE kel 79 <Table 9>7 7+
o= 7128 04%, FTFHEHS 1.1%9)
t ZAog yEytth o]F 7]zke] A}
Aok dste] dial] 71 9 ] 9
S7FekE Ao = yepdth wpAd 12718 &



uizls

ol Ak Wsel sl Vo2 6.9%, 4

ForE 81%HE AEE AR Yk

<Table 9> Variance Decomposition Analysis of
Catch(Small Stow Net)

Period o Small
(month) S. £ Temperature Precipitation Stow Net
1 1234.5 0.4 1.1 98.4
2 1416.6 0.7 2.0 97.2
3 1522.0 23 3.0 94.7
4 1523.9 23 32 94.5
5 1558.1 43 3.7 91.9
6 1569.5 5.1 3.7 91.2
7 1579.9 5.3 43 90.4
8 1590.8 6.5 43 89.2
9 1598.2 6.5 4.4 89.1
10 1633.0 6.9 6.9 86.2
11 1634.4 7.1 6.9 86.0
12 1653.4 6.9 8.1 85.0
<Table 10> Variance Decomposition Analysis of

Catch(Coastal Trap)
(Ef(::;}(i) S. E.  Temperature Precipitation C_?::;al
1 543.8 0.0 1.8 98.2
2 570.8 1.6 1.7 96.7
3 622.6 5.4 5.1 89.5
4 634.6 5.8 53 88.9
5 643.0 7.7 5.7 86.6
6 650.5 9.5 5.7 84.8
7 655.6 10.2 5.7 84.1
8 660.9 10.9 6.0 83.1
9 663.5 11.3 6.2 82.4
10 691.8 14.0 8.8 77.2
11 693.8 14.2 8.7 77.1
12 702.5 14.1 9.3 76.6
AQkE BANRFS] A <Table 10>3} o], 1
18 Az Jugel Asid sl 712 7
o Qo] Qi Aow oy Bewe

}e

Ofok

=

1.8%2] uwln]dt FFo7 o] el A
b ABEF, O‘EOW‘%}, ARMNFIE T o)

o]-x]
1ot =4 Yebsas

ek B Bl 3

ok
=

g skl A N1
ALl BArkE HEkE 319

EEZv &8 7tsd Aue
2ate] 1993WHE] 2023 d7bx] o] €
2 CE3] AAkEEe] AL oicto]d]
AR 47) ol S

5

i

Al

golE AAY A5
‘%H:L Ad AdE 7Nte
23} Granger 173
S MBS Granger OthH AR
dre, 1Ear A]rell A 9ol
kel dial dAdol e Alew

o2



712 W Z=E dsto| mE Lt detojgel I

2 2
AtEul A Walels 7lee] mE g
14.1%, 5] e daFo] 93%= & oY
59 Agel b8 AR 72 JdFE 9
A W= Zoz et
v, Ak TGS AS 7 9 S
(e}

A
ol w2 Jko] 7} 12.1%, 144%%E YEFLO
Ak ko] Aol 6.0%, 7.7%% YERTE
28] a Ao Afols o] wE g
ol w2 I 135%F eSO
Aol ZF 6.9%, 8.1%%E
ekttt ol2fsh HelA Atelgdel Al o
7o 2 ARy 7] 3} F

A&
715 HsE Uehds e 723

AR, Agtelglul Yo BAYTHE A3}
S, TRk J1FME WE F AP 1)

L Aotk ol §F /| Fustel B IS
ueh A4 A7) GaAE dgkelyd o
Fo ol FRee] ARAow Jue 2
W A7) B olFe oA Sl fE 24
o] stk WeHLh olelst FAo] o] Fol
A Folt Qgkolg] Wt ope} ajolgizte)
M 9 7 AR ol o] tiE Ww AT
S5 olFoa Weast k.

A
1=

ojA, o]itsleka o}

T AL dlg AR T oheket 29l
LT = S = )

Arbeke] tfet Y
Aol g 71$st AR Ve W 7
3t 25 grs) 7 :

Hsle] wE JAFS AAE] FAE] HsliA =

gruato] £Ao] Fed Zow Algndrt
xjeko 2 A Sevels 7)ewsE 9gako

2 dgkoly] b ofyEl FAoIYA G2,
Az, sy, A9 =

&tal glo] Swhd o)

o} &AW 715 ste] thgatr] Qe 2%

of =4
of gt $HEAE st I Wl FLoet
Ch(Chae et al, 2012). °]d, 948 o= Q3
71 ¥t ggFel] ik g tiFo] iAo
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