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Relationship between Rice Yield in South Korea and El Nino Events that Occurred
During the Rice Growing Season

Hyeon—-Seok Lee', Seo-Yeong Yang', Jae—kyeong Baek', Yeong-Seo Song', Ju-Hee Kim', So—Hye Cho', Ji-Young Shon',
Jae—Ki Chnag', and Junhwan Kim?'

ABSTRACT After the strongest El Nifio since 2015 occurred in 2023, there has been a growing interest in understanding its
impacts on rice yield in South Korea. We investigated the impact of El Nifio during the rice-growing season on rice yield by
analyzing the correlation between detrended rice yield data and ONI (Oceanic Nifio Index) values exceeding 0.5. The results show
a positive correlation between ONI intensities and detrended rice yields. Furthermore, we found that variations in sunshine
duration, precipitation, and typhoon activity affect detrended yield values positively and negatively. This pattern was similar to the
classification of El Nifio into Cold Tongue El Nifio and non-Cold Tongue El Nifio, which showed positive and negative detrended
rice yield values, respectively. This observation suggests that predicting yield based on ONI intensity during Cold Tongue El Nifio
years may be feasible to some extent.
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Table 1. Geographical details of weather stations included in the analysis.

Station name Latitude Longitude Station name Latitude Longitude
Gangneung 37.75 128.88 Jeonju 35.83 127.12
Seoul 37.57 126.95 Ulsan 35.57 129.33
Incheon 37.47 126.62 Gwangju 35.17 126.88
Suwon 37.25 126.97 Busan 35.10 129.02
Chupungnyeong 36.22 127.98 Mokpo 34.82 126.37
Pohang 36.02 129.37 Yeosu 34.73 127.73
Daegu 35.87 128.65
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Fig. 1. National mean yield of milled rice (a) and detrended milled rice yield (b) in South Korea.
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Fig. 2. Relationship between Oceanic Nifio Index (ONI) and
detrended rice yield. a: ONI of 3-month moving average
for May, June and July. b: ONI of 3-month moving
average for Jun, July and August, c: ONI of 3-month
moving average for July, August and September, d:
ONI of 3-month moving average for August, September
and October.
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Table 2. Durations of typhoons and extent of damage to Korean rice-growing areas by year.

Category Year Typhoon name (M(l))rftrli;)]gay) Damage(clllar)ice area
. 1987 THELMA 7/15-7/16 217,037
N‘;gizlt(‘lve 1991 GLADYS 8/22-8/26 50,007
2002 RUSA 8/30- 9/1 165,544
1972 RITA 7/26 33
1982 CECIL 8/13-8/14 34,216
Pogitive 1997 TINA, 8/7 - 8/9 I
yield OLIWA 9/15-9/17
2015 GONI 8/23-8/27 0
2023 KHANUN 8/10-8/11 Not available*

*Official rice-growing area damaged during 2023 was not currently available.
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Fig. 4. Box plot of damaged rice area in years with negative
and positive yields.
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Fig. 5. The relationship between Oceanic Nifio Index (ONI)
and *** (DR), excluding the three years in which yields
decreased due to typhoons. a: ONI of 3-month moving
average for May, Jun and July. b: ONI of 3-month
moving average for Jun, July and August, c: ONI of
3-month moving average for July, August and September,
d: ONI of 3-month moving average for August, Sep-
tember and October.

7] S5l fElRh 2402 Aled = ok A AEgt
FAI AARE kol ¥ e HA" A=
HE Ax|stth(Fig. 2). 7FY El Nifio Z&9|
Fig. 20| #gsto], &
tongue El Nifio7} o}d Ao g BF5le] A|ASHH Fig. 59
Zro] & o = 4y = !
1%

E} El Nifio7} A== E'j_

Nmo é— 2| %’%714 El N1ﬁ07]— Cold tongue El NifioZ
AT 2 A So= &§o] 7t Ao Helth
wrel Agal3o] SHEHTHA El Nifoo] F50] dis)

Zro] ol 89 EL 6, 7, 8¢

355,679 o5

il

o|5 T gl AEEL 0dof dZo] Z15E 4 9L A
o]tk

e, 018 Sl PR 7] 5 WAL E N 55
of thgt oot wo] fAHC R
+= Kug ef al. (2009)1} Kug ef al. (2010)%
9do] 39 2AnE EEoto] B A7] Fof J\ﬂr
sh ehz EAI7} ik wekAl ol wdely) g
Hho] I @ stet. 18] El Nifio2] E5/ol that

o] A} mirf th27] wiZol|(Kim er al., 2014), Z+7+9]
ol R A AlA o] ol Yes A%t 5o
Ues dxo tisiA HESEL, ojufd 7[R RS Y
A5 dAo] et AlREA s BATH D) ik E3 FF
% WS Bl Nifioh 22 24202 2484 &xoa
A%S sk & Aolck

1. 20154 0|3 714 73k El Nii Y s
Nifio7} & Foll W X|+= °§5ok°ﬂ s A TAlo] ot
AL glew, 53] f-2uete] & o] nA= dFE
Al HES a7t Slvk
7} see] F3po] A%
A7F AAE 2 5F A= A 1FONI kol 0501
gow A8 Awe] AaE olgatel ol5el WAS
ZAFSHITE 71 A3} ONI =7t &5 FAI7F AlA
w4 kol A e Ade =9l

2. E3F A AA B e AT FY Ge

=0 ger e drole os 4 729 o

9 ol thE et ofyet §iFo] FaFo] t=

215} t) o]+= El NifioE Cold tongue El

FoF 29 42 AR ERY gt o/\}o}

old tongue El Nifio?l -0+ FA| AlA 4

o] ZF& H ¢l om, Cold tongue El Nifioo] ofd 75‘%

HE 209 %ko Hrh o] &85} Cold tongue

21 sfjoll ONIZ ol whet 4=559] Hsks A4 oS0l

Aog Helt)

\l
-
[\
S
[\9]
bJ
r

ofs
=

> Hi
rr &L isz
ol ﬂllO

2 oﬁ ﬂllo

R
=, BP9 =
3 PJOI6018012023)4 1% of o3 o]_ﬁ'—_
olm AFAN ol &
Gyt

= ™
O::',
r#
09#
M
tlo =
o
ok
ke
Q
=\.‘=
5
J;
2L of
(E

o122 5{(REFERENCES)

Barrios-Perez, C., K. Okada, G. G. Var6n, J. Ramirez-Villegas,
M. C. Rebolledo, and S. D. Prager. 2021. How does El Nifio
Southern Oscillation affect rice-producing environments in
central Colombia?. Agricultural and Forest Meteorology 306 :
108443.



AUt B & HE 77

Deng, X., J. Huang, F. Qiao, R. L. Naylor, W. P. Falcon, M.
Burke, S. Rozelle, and D. Battisti. 2010. Impacts of El Nino-
Southern Oscillation events on China’s rice production. Journal
of Geographical Sciences 20 : 3-16.

Kim, J. S., J. S., Kug, SSW., Yeh, H. J., Kim, and E. H., Park.
2014. Relation between climate variability in korea and two
types of El Niflo, and their sensitivity to definition of two types
of El Nifio. Atmosphere 24(1) : §9-99.

Kim, J.,J. Lee, W. Sang, P. Shin, H. Cho, and M. Seo. 2019. Rice
yield prediction in South Korea by using random forest.
Korean Journal of Agricultural and Forest Meteorology 21(2) :
75-84.

Kim, J., W. Sang, P. Shin, H. Cho, M. Seo. 2017. A Meteo-
rological Analysis on High Rice Yield in 2015 in South Korea.
Korean Journal of Agricultural and Forest Meteorology 19(2) :
54-61.

Kug, J.-S., M.-S. Ahn, M.-K. Sung, S.-W. Yeh, H.-S. Min, and
Y.-H. Ki. 2010. Statistical Relationship between Two Types
of El Nifio Events and Climate Variation over the Korean
Peninsula. Asia-Pacific Journal of Atmosphere Science 46(4) :
467-474.

Kug, J.-S., F.-F. Jin, and S.-I. An. 2009. Two-types of El Niflo
events: Cold tongue El Nifio and warm pool El Nifio. Journal
of Climate 22(6) : 1499-1515.

Ministry of Construction. 1972. Floods in Korea, pp. 322-329.

Ministry of Construction. 1982. Disaster Yearbook, 358p.

Ministry of Construction. 1987. Disaster Yearbook, 650p.

Ministry of the Interior. 1991. Central Disaster Response Head-
quarters, 398p.

Ministry of Public Administration and Security Central Disaster
Response Headquarters. 1997. Disaster Yearbook, 358p.

Ministry of Public Administration and Security Central Disaster

Response Headquarters. 2002. Disaster Yearbook, 199p.

Ministry of Public Safety and Security, 2014: Disaster Yearbook,
pp. 548-551.

Ministry of Public Safety and Security. 2015. Disaster Yearbook,
129p.

Naylor, R. L., W. P. Falcon, D. Rochberg, and N. Wada. 2001.
Using El Nino/Southern Oscillation climate data to predict
rice production in Indonesia. Climatic Change 50 : 255-265.

Rural Development Administration, 2022: (Summer Crops) New
Variety Development Joint Research Report New Variety
Development, Crop Yield, New Variety Promotion. pp. 229-
238.

Rural Development Administration Agricultural Observatory
Center. 2023. Agricultural Observation Information Rice De-
cember Issue, https://www.krei.re.kr/krei/selectAgrObserve
List.do?key=80. Accessed 18 December 2023.

Shim, G., M. Jung, Y. Kim, I. Choi, H. Kim, and K. Kang. 2016.
Some Meteorological Anomalies and their Relationships with
Rice Yield for El Nifio Years in South Korea. Korean Journal
of Agricultural and Forest Meteorology 18(3) : 143-150.

Trenberth, K. E. 1997. The definition of el nino. Bulletin of the
American Meteorological Society 78(12) : 2771-2778.

Venables, W. N., D. M. Smith, the R Core Team. 2022. An
Introduction to R Notes on R: A Programming Environment
for Data Analysis and Graphics Version 4.2.1 (2022-06-23).

Xie, R. and X. Fang. 2020. The unusual 20142016 El Nifio
events: Dynamics, prediction and enlightenments. Science
China Earth Sciences 63(5) : 626-633.

Zubair, L. 2002. El Nino-southern oscillation influences on rice
production in Sri Lanka. International Journal of Climatology
22(2) : 249-260.





