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Abstract

The purpose of this article is analyzing the impacts of seawater surface temperature rise on sea mustard yields of Goheung and
Wando coast in Korea, with employing a panel data regression model. Our results show that there has been a negative impacts on
sea mustard yields as seawater surface temperature continuously has been rising. Especially if the upward trend in seawater
surface temperature since 2005 will be maintained in future, sea mustard yield is expected to decrease by 2.6% per year.
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Table 1. Sea mustard yield panel data and basic statistics”
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Year Basic statistics
Regi-on Month
2010 2011 2012 2013 2014 2015 2016 mean min max ()%
1 45.1 26.5 25.3 5.6 3.8 5.6 6.4 16.9 3.8 45.1 0.93
2 270.1 514.3 359.5 200.5 2375 189.2 2755 2924 1892 5143 0.39
Goheung
3 829.5 10859 891.8 8757 6533 8476 10279 8874 6533 10859 0.16
4 369.1 245.6 2609  228.7 71.2 164.7 110.6 2073 71.2 369.1 0.49
1 11.3 57.6 26.6 15.9 38.1 0.0 22.5 24.6 0.0 57.6 0.77
Wand 2 259.0 609.8 462.4 4054 2183 2163 332.5 357.7 2163  609.8 041
ando
692.3 572.1 5155 6125 5293 4093 759.6 5844 4093  759.6 0.20
4 135.8 22.2 68.1 259.6 64.7 36.3 52.9 91.4 22.2 259.6 0.90

"Data source : KMI (Korea Maritime Institute), 2010-2016
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Table 2. Seawater temperature panel data and basic statistics” (C)
Year January February March April
Goheung Wando Goheung Wando Goheung Wando Goheung Wando

2005 4.8 5.6 5.0 5.4 7.7 6.2 12.7 10.8
2006 5.1 6.0 5.9 5.1 8.4 6.6 11.7 9.9
2007 6.6 7.2 7.7 7.0 9.7 8.4 12.9 11.1
2008 6.3 8.5 5.0 n.a. 8.9 n.a. 13.1 n.a.
2009 5.0 8.3 7.9 9.1 9.5 10.5 13.1 12.3
2010 5.0 8.2 6.3 8.0 9.1 9.8 11.8 11.9
2011 4.5 6.4 5.9 7.3 84 9.4 11.7 114
2012 5.0 8.8 4.9 8.1 8.2 10.1 12.3 12.2
2013 4.5 7.7 5.9 7.7 9.0 9.5 11.8 11.2
2014 5.9 8.7 6.8 9.4 9.1 10.4 13.7 13.1
2015 6.2 8.9 6.2 8.8 8.7 9.4 12.7 12.1
2016 6.6 9.1 6.0 7.8 8.9 9.7 13.6 13.6
2017 6.5 8.6 6.0 7.5 9.1 94 13.6 13.2
Mean 5.5 7.8 6.1 7.6 8.8 9.1 12.7 11.9
Min 4.5 5.6 49 5.2 7.7 6.2 11.7 9.9
Max 6.6 9.1 7.9 9.4 9.7 10.5 13.7 13.6
Ccv 0.15 0.15 0.15 0.17 0.06 0.15 0.06 0.09

"Data source : KHOA (Korea Hydrographic and Oceangraphic Agency), 2005-2017
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Table 3. Hausman test results of monthly sea mustard yield determination models
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In YDI m=1 In )/Df7 m=2 In YDfrm =3 In YDI m=4
X 7.97 9.64 7.20 5.92
(Prob >x*) (0.0048)™ (0.0019)™ (0.0073)™ (0.0150)"

Notel: ™ and ™" indicate significance at the 5% and 1% level.

2(2)llA TEMP],, = t A% mY rA92] s Least Squares, OLS)5~"g %ol <]

3 A=, 254
}\O

FHLES Uehils Agisoln], 12005y OF 28I 2w Aok SipikSen 4so] siEA
2017@7HA] dxEE Jehy= /\]{]—%_"\_o]u} Ea} o] m] o] Ahte] mlR|= GRS EAIskL EE Ayt
DUE A& R8I Hoisold, 5,2 5 =
FTEk ABt F7Heol 3Pl vt Eto] EP-
3. 2 2 1%
InTEMP!,, = B0 + Bu1t + 8,200, 3.1, 520+ X Zn}
ol o G Ao geAgnde] nHRNRY Ei o8
Aol A7 she-=nt ARl o8 HA
Aol HEEZLE 7ol T2 T 7a0 g AT Table 33} 2,
tﬂﬁlg(aml) F4212 A(2)0lA sfrs2=E 7t shozuto] A4 Azl ol x| Ad F4ES
(B, FEA7T T T4A F A (Ordinary 2=(InTEMP],,, .-, )8t A Thpajol & Lre)

Table 4. Parameter estimates of monthly sea mustard yield determination models

Variable In¥YD!, _, InYD;, _, InYDy, _, InYD!, _,
-2.8407
InTEMP! . - - _
n tym =1 (-180)
-2.4657
TEMP! - i - _
InTEME = (-2.53)
-1.1271
InTEMP],, _, - - (29" -
-5.2162
InTEMP; - - - -
n tom =4 (_197)
pUt 0.2652 3.1270 2.4865 11.4754
(0.10) (1.82) (2.80)" (1.72)
DU? 2.2395 4.0694 2.1780 10.3560
(0.68) (2.03)” 2.39)" (1.57)
DU ) i -0.5219 i
(-3.76)
R* 0.40 0.95 0.94 0.94

Notel: *, ** and *** indicate significance at the 10%, 5% and 1% level.
Note2 : DU'=1 in the case of Goheung coast, otherwise DU =0

Note3 : DU*=1 in the case of Wando coast, otherwise DU =0
Note4 : DU, =1 in the case of Wando coast and year=2015, otherwise DU, =0
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Table 5. Parameter estimates of montjly seawater temperature growth models

Variable InN7TEMP;,, _, In7EMP/,, _, In7EMP],, _, In7TEMP!,, _,
t 0.0215 0.0164 0.0164 0.0122
(= YEAR) (3.10)™ 1.97 8™ (3.74)™
DU -41.7367 -31.3262 -30.9548 -22.0957
(-2.98)™" (-1.86) (-2.63)” (-3.36)™
DU -41.3892 31,1178 -30.9353 -22.1633
(-2.95)™" (-1.85) (-2.63)" (337"
R’ 0.99 0.99 0.99 0.99

Notel: *, ** and *** indicate significance at the 10%, 5% and 1% level.
Note2 : DU =1 in the case of Goheung coast, otherwise DU =0

Note3 : DU*=1 in the case of Wando coast, otherwise DU? =
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Table 6. Predictions of monthly sea mustard annual yield reduction rate
Annual yield reduction rate(%,kg/line)
me me YDf’i me YDr,..1 ~4
Basic Scenario :
Maintaining the upward trend of seawater temperature -6.11 -4.04 -1.84 -6.36 -2.60
in the past
Scenario 1:
Maintaining 0.5 time rate of the upward trend of -3.05 -2.02 -0.92 -3.18 -1.30
seawater temperature in the past
Scenario 2 :
Maintaining 1.5 time rate of the upward trend of -9.61 -6.06 277 -9.54 -3.91
seawater temperature in the past
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