J. Fish. Bus. Adm., 46(3), 063-072. 2015 pISSN 1225-1011
DOL:http://dx.doi.org/10.12939/FBA.2015.46.3.063 eISSN 2288-1727 www.fima.or.kr

ar
o

LR S o] & o]
7| 33t 849 BA A o

£

CE

—]

e - 7|8 - OfFS - HislEl - K2

R N e D RS

A Study on the Relationship Between the Catch of Coastal Fisheries
and Climate Change Elements using Spatial Panel Model

Bong—Tae Kim*, Ki-Hyuk Eom', Joon—Soo Lee', Hye—Jin Park and Keun—Hyung Yook
Korea Maritime Institute, Busan, 49111, Korea

'Climate Change Research Division, National Institute of Fisheries Science, Busan, 46083, Korea

Abstract

This study aims to empirically analyze the relationship between climate change elements and catch
amount of coastal fisheries, which is predicted to be vulnerable to climate change since its business scale is
too small and fishing ground is limited. Using panel data from 1974 to 2013 by region, we tested the
relationship between the sea temperature, salinity and the coastal fisheries production. A spatial panel model
was applied in order to reflect the spatial dependence of the ocean.

The results indicated that while the upper(0-20m) sea temperature and salinity have no significant
influence on the coastal fisheries production, the lower(30-50m) sea temperature has significant positive
effects on it and, by extension, on the neighboring areas’s production. Therefore, with sea temperature
forecast data derived from climate change scenarios, it is expected that these results can be used to assess the

future vulnerability to the climate change.

Keywords : Sea Temperature, Salinity, Catch of coastal fisheries, Climate change, Spatial panel model

Received 4 November 2015 / Received in revised form 29 November 2015/ Accepted 1 December 2015

To] 122 2015Y E 7 A OH 4 4FIoE Al T AF (R2015054)9) 4| 910 2 4 H ol ol m, &1 u] A9l
o A=Y

*Corresponding author : 051-797-4592, btkim@kmi.re kr

7637



I.M

ru

AR O] Fazof F g
7|5 Hske] By 8 amA
o} B ste] 2 a5 YA I gk &

O

chepof

e/

ol
o
olX
)
]
= ot

ot

e
QMo Hu
ol
rlo
B

0

]_

O

(NFRDI, 2013).
ESL T
A7} of ¢ 2}
=4 o} o o
w5 4as
o] &-35}o] Af Q157 Y(Kim et al., 2002;
Lee et al., 2009; Kim et al., 2010; Oh et al., 2011)
AGAARG o2 Aza|o]Q AT} 2
A 3} +=(Eom et al., 2015) ¥ -
om et al.(2015)2 A &] 3t}
o] B4 ol B(E A, 2

<

52
o

&2
N

Ut of

el

e H

ol
2
I
rfo

i Mo
Ir o

)

+2
2

oo o
32 (o oo

rr
o

=

-

o2 e

o
ot
il
o
4
o

A

r o)
o4
o
o

A

<

fe
f
o2

o

X ® 2 R

N0

N
N Mo fe u

=)

ofr
-

pacs
2 o v o 2 e

(S 4y o fo
o nl g

ot

Y
rE oF

[
N

goko] o2& wret o5 - 2}
o} FAsHE Aol @At gt

AN

s
=
o
2

oo =
9
lr e
o o
2
of
>
ol

Ir =4
@ H

2 U
o M
o
o

of wlsh € o

EE
=
o
B
-

o
o

N2 r?

0

o
Lo =

o
o2 o ok
)

9 9
o £

tlo 1
fr
pa

N

-
ol
-

LR o

2

[0 2
Y
Ral
et
4>

o
fu
it o

t
=
2 %

op

(

frosal oxt
o

=

rir

i

o rlx
4>
o

A
ol

1o
of
ook
o,
2
B}
et
oflt

N
w

=]

=

=N

E;—%mi

o,

b
[
_>'~Lf

panel model)S A}
E A =gt 24 o
A EEE AR 20| 7}
O AlA G A= ETh= A Y
g 4 ol g A2

shopolati B7rol &

kel 1+

2
NN
2
Bk

off do 12 ot

ofr
ol
ox Hl Ho

ﬂllO F_V.l o

4o |
o
Lo lo o G yn e

o 1o o

1z
oo

i)
ol
ol
n)

s

oz
x

N
N

Rl oox
b

ol

AH A

~
o
ofr
2

5

ol
e )

filo
Ly o e

fo
off
o
pacs

)
2,
-

D A
o o
wo 1o —

N
ox 12
o =
ol
ol
L

i

]

o g
43“:

lo >

s TN

by

o o 12 hu

fu
2
fo offt ox of

rl:l
of
S

)
ox
o

4 I AN A

= O ook 5O ox ok M N X H

R
ro,
)
oft
oM.
>
o
ofr
ol
gox
N

N o AN R
J

i)
-~
z
=
oZ
ol
2L
=
flo

consistency

il

iorr 2
(LN

i @

Sk

]
=

)
e
Kl
fr
i

_?{_:
4
20

fr

14
A %F 73 A (spatial econometrics) 7] §1-2 %8

ofof w2 310 P4ttt 2Tt A
o A HAlo] Ab-El 2pz ok B4 ol o9
Wl A Mol A B4 AT A A 5L 3

ok

A

i

1z
Rl
Hu

N

}_

S~
P BN lorfe
L A R
E_L&E
e x

2
2 fr

o XN g Mo
o 12

ok
o E

82

2

AHES A5, 7Y
A E(KODC)2] 4 41
B 2otk o 94
of W= FHEA L
o4 detoigl o
FAbate] edgtolg)

fd

L2 9

off
o
E)
o2

2

oR

f
2 > ol

2
i
jinc

ol

BY

o]

2
=
ez
i
[e3)]
o

e
2 1o

o2 K

=
[¢)

FLOB P 2 X

du fo of
fr me B A

(

1o
ox
2
oft
filo

I

|
(o))
NS
|



2

H1 o
)
=g

il

—_
o

o oX o, rl'm

=

)

e
R
fu
10
4>
o
i)
o2
i
flo
=)
rf
N

N

o g
rlr
18 off
o
4B

fo 1o

g X
HEOfr & O oox i

2

Moy

o
o3

Ir

fin}

4 £

o o ofl
o ol

Ao = W 1
xoL

%

2~

ox i ftljo

ki

ofm
>

Lo

rlr Ooqn e W

H

[

b Ao ek rlo ofn

Wi

(=)

8

u

ot

ox
o

ofs
bl

-t o

8
=
=
0

A48 5}

1o = >

ﬂ.llO o,
ox ofN o o
> of 1E
ok

o @ 10 4T N ox

o
collinearity) 34

=2 X
E+SHEE

20m7HA) 9 4453, 3
i%quq:ﬂ
ol AH 4k lo] &
o] EA 240 u s
FAE kol AH45He
S g HBAS 5
Som7kA| ] B2 AHgsHech

B4 e AR FEo] Gol o 19740 %
0139742 o] L} 5 F o] A A AL 2t
19961 0] 4] &) o] 397 otk B A 2]

=)
B

=

5]
Ol)lr

,\
ofr _rll

-

(9]
(=)
3
N

N

e &

of Hr o Hr i

N

o 4y o O > o mx X

4 Lo
4y o L

IRV

i)

.l
o
&

Table 1. Basic statistics

AR O] 7HEAd & ste] BE 9 A qo s
TEEEE, AHL BV = a2 AR RS
A ol gt Ao g 53l AF2 1997 of
FAAZ FREE ] I A 3 A
o7 2A35 At

A AR 9| 7] & F A F - Table 13 2t
Qro] ] AYAkEFe] it 64,011 F 0|31 X+
£ B A9 TH(between) 20| 2F 2] & O] Al
(within) 2}o] &) A =7} FAFSHo), 4222 AF
52 9] o] zHz} 15.688°C, 12.846°Co| 1L,
A o] A 7+ Aol Kk 2o 7t 2}o] 7}
A vebyth GBS H o] 33.992psuo] i 4=
2of "lsl| ot A 7k 2po]7F Ao, 4=
LI Hl 2 A9 7F 2fo]l Hope 21 o] A A 7F
Aol 7b AA ety = 54 & E el Fig. 12

B4 7]7k0] 2408 423} Aol o] Al4rerol
CEEER P

3 f&&‘ Jch. a=2of vl A

Qtold AAbekol ¥l /do] 2m 2 gnufrt Zfol

7F o g A &2 2ol 7| H o 8 Z7}8}
ATt

A Q1 Al A D RIA] of F

Ask7] Y&l wid &9 A % (panel unit

Al 3t A b= Table 29} e, 9 d

(o]
=
o] A

v o

] Z

al,
SR

.
H 7
=

-
ER

RPN

i
]
=}
=
[<)

=
e

ru

io]___

Al

m{m

root test)g

(unit : thousand ton, °C, psu)

Variable Mean Std. Dev. Min Max Observations
overall 40.083 3.181 229.710 351
Catch between 64.011 29.363 36.016 124.766 9
within 28.949 —9.031 168.956 39
overall 22.512 2.250 96.406 351
Vessel ton between 20.438 22.848 6.757 74.688 9
within 6.440 —16.085 42.155 39
overall 2.308 10.991 20.121 351
Upper
temperature bet-we.en 15.688 2.327 12.613 19.044 9
within 0.708 13.162 17.755 39
Lower overall 2.772 6.532 17.896 351
femperature betwéen 12.846 2.780 9.768 16.676 9
within 0.891 9.610 15.023 39
overall 4.637 31.507 99.999 351
Salinity between 33.992 1.426 32.420 37.172 9
within 4.437 30.572 96.820 39

= 9%

) Agrel o] ol 4l

off wheh ofzt 2ol 7} Y=t 8~10& wlgkoloh(T4=4k R, Al41%)

7657



Fig. 1. Changes in sea temperature and catch amount from 1974 to 2013 by region.
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Table 2. Results of unit root tests
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temperature temperature
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Table 3. Results of panel models

A4 Ehet 21H EB} BE o5, of
L A AGEA L 5E S ASe
Fo4o] Mol gl = BF5 T FLA I A
S8 A5 TR foMol A DA T
AR Aol &5t 7] i Eolth 1 gre 7t
0.653,1.2460]H = a37}+= 18992 ==&5
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o

o
X
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oju] 2 s 4 = =1,

9% w2 &
A 1 ghol 247

Panel Model SAR SEM SDM
Variable
Coef. z-value Coef. z-value Coef. z-value Coef. z-value
Vessel ton 0.191 1.95* 0.139 1.49 0.123 1.24 0.105 1.06
Upper temperature -0.392 | —0.54 -0412 | —0.61 -0.352 | —0.48 -1.204 | —1.41
Lower temperature 0.942 2.31%%* 0.752 1.94%* 0.667 1.62 0.517 1.25
Salinity 0.185 0.67 0.113 0.44 0.066 0.23 -0.028 | —0.08
Trend 0.027 10.11%%* 0.021 7.34% %% 0.027 9.13%x* 0.020 6.48%**
WH*Vessel ton 0.153 1.34
W*Upper temperature 0.368 0.35
W#*Lower temperature 1.006 1.89%
W*Salinity 0.495 1.03
constant —46.443 | —9.67
P 0.210 4.34%%* 0.209 4.33%%%
A 0.202 4.01**
R2 (within) 0.426 0.429 0.423 0.444
Table 4. Results of SDM tests for SAR & SEM
H, Ha X’
6=0 6+0 10.68%*
6+ pp=0 0+ pp+0 13.17%*

% n<(.01, ** p<0.05, * p<0.1
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Table 5. Results of marginal effects for SAR & SDM
. SAR SDM
Variable
Coef. z-value Coef. z-value
Vessel ton 0.140 1.49 0.122 1.27
Direct Upper temperature -0.426 -0.61 -1.195 -1.49
¢ Lower temperature 0.778 1.99%* 0.653 1.69%
Salinity 0.107 0.41 0.018 0.06
Vessel ton 0.033 1.31 0.198 1.58
Indirect Upper temperature -0.104 —0.58 0.156 0.14
¢ Lower temperature 0.183 1.69* 1.246 2.18%*
Salinity 0.025 0.39 0.570 1.15
Vessel ton 0.173 1.48 0.320 2.05%*
Total Upper temperature -0.530 -0.61 -1.039 -0.98
Lower temperature 0.961 1.97%%* 1.899 2.93%%*
Salinity 0.132 0.41 0.588 1.34
*** p<0.01, ** p<0.05, * p<0.1
0.778, 0.183, 0.961 2 Lrebskch ol 845 2 GArk oluf sjoke] 54 4F ol Ao ghol F3H
o 1% 4443kl Qletol el Arepol oF 1% F7k Ml o) Ao] ebd S Yo n g o] F 13
SHe 7o @ A Hick 19le] SDMt Bl mstel 7] Sis) Bl d w e gkt
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