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ABSTRACT

El Nifio would cause extreme weather conditions, which would result in a negative impact
on crop production. The objective of this study was to assess the impact of El Nifio on
spring kimchi cabbabe production for the period from 1981- 2016 in South Korea. In this
study, years with less than 1.0 Oceanic Nifio index were classified into non El Nifio years.
The other years were classified as El Nifio years. The national average production of spring
kimchi cabbage in El Nifio years (3,800 kg 10a”) tended to be less than that in non El
Nifio years (4,016 kg 10a™). However, there was no significant differences (p = 0.078) in
the production between these groups of years. The averaged production of spring kimchi
cabbage of EI Niiio end years (3,707+331 kg 10a) was less than those of El Niiio start
years and non El Niiio years by 186 and 309 kg 10a”, respectively. Still, such difference
was not significant statistically (p=0.127), either. In contrast, there were provinces where the
production of spring kimchi cabbage had significant differences by El Nifio occurrence. For
example, El Niio end years had significantly less spring kimchi cabbage production than El
Nifio start years and non El Nifio years in Gangwon (p=0.038) and Gyeongbuk (p=0.053)
provinces. It appeared that differences in cabbage production resulted from short sunshine
duration, which merits further analysis on the impact of extreme weather condtions during El
Nifio years on crop production.
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Fig. 1. El Nifio
as 5 consecutive

and La Nifna years, and intensities based on Oceanic Nifio Index (ONI). Events are defined
overlapping 3-month periods at or above the +0.5C anomaly for warm (El Nifio)

events, and

at or below the -0.5C anomaly for cold (La Nifia) events.
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Table 1. Averaged production of spring kimchi cabbage and regression analysis of changes of the production
of spring kimchi cabbage from 1981 through 2016 according to administrative districts

Administrative district ~ Production of spring kimchi

Regression analysis

(Province) cabbage (kg 10a™) Slop (kg 10yr™) r P-value
Gyeonggi 4,012+596 469 0.68 <0.001
Gangwon 3,539+405 120 0.09 0.061
Chungbuk 4,209+655 492 0.62 <0.001
Chungnam 3,874+606 431 0.56 <0.001
Jeonbuk 3,932+682 541 0.69 <0.001
Jeonnam 4,415+947 744 0.68 <0.001
Gyeongbuk 3,902+600 355 0.38 <0.001
Gyeongnam 4,027+821 689 0.78 <0.001
Jeju 4,160+1,541 757 0.26 0.001
Mean 3,920+553 393 0.56 <0.001
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Fig. 2. Yearly changes of nationally averaged production of spring kimchi cabbage (a) downloaded from the
Korean Information Service and (b) after removing the residuals according to the increase tendency of production

from 1981 through 2016.
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Table 2. Comparison of the production of spring kimchi cabbage between El Niflo years and non El Nifio

years

Administrative district  Production of Spring kimchi cabbage (kg 10a™) T-test
(Province) non El Nifio years (n=20) EIl Nifio years (n=16) T statistic P-value
Gyeonggi 4,004+272 4,0224405 -0.153 0.879
Gangwon 3,638+304 3,416+445 1.697 0.101
Chungbuk 4,217+420 4,199+384 0.133 0.894
Chungnam 3,878+317 3,868+498 0.070 0.944
Jeonbuk 3,975+431 3,879+347 0.600 0.552
Jeonnam 4,474+552 4,341+511 0.742 0.462
Gyeongbuk 4,032+294 3,739+595 1.798 0.086
Gyeongnam 4,067+£364 3,977+410 0.704 0.486
Jeju 4,293+1,693 3,993+609 0.736 0.468
Mean 4,016+342 3,800+370 1.812 0.078
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Table 3. Comparison of the production of spring kimchi cabbage between El Nifio start years, El Nifio end

years, and non El Niflo years

Production of spring kimchi cabbage

Administrative district (kg 10a™) ANOVA
(Province) non El Nifio years EIl Niflo start years El Nifio end Fratio P-value
(n=20) (n=8) years (n==8)
Gyeonggi 4,004+272 3,925+448 4,120+359 0.693 0.507
Gangwon 3,638+304 3,591+384 3,242+455 3.588 0.038
Chungbuk 4,217+420 4,150+435 4,248+348 0.123 0.884
Chungnam 3,878+317 3,813+199 3,922+697 0.148 0.862
Jeonbuk 3,975+431 3,922+415 3,827+320 0.408 0.667
Jeonnam 4,474+552 4,329+522 4,352+536 0.271 0.763
Gyeongbuk 4,032+294 3,915+481 3,564+676 3.200 0.053
Gyeongnam 4,067+364 3,971+493 3,982+342 0.242 0.785
Jeju 4,293+1,693 4,112+£760 3,873+430 0.284 0.753
Mean 4,016+342 3,893+405 3,707+331 2.195 0.127
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