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ABSTRACT

In this study, we analyzed the relationship between rice yield and abnormal meteorological features
for El Nifio years (with more than 1.0 Oceanic Nifio Index) since 1980 in South Korea. The national
averaged rice yield of El Nifio years (n=14) was 4,663 kg ha', which was less than that of non El
Nifio years (n=16) by 102 kg ha”, but the difference was not significant statistically (t=1.215,
p=0.234). The averaged rice yield of El Niiio end years (4,558 kg ha™') was analyzed to be less than
those of El Nifio start years and non EI Nifio years by 209 and 206 kg ha, respectively. But, the
trend was not significant statistically (df=2, £=2.355, p=0.114). When meteorological anomalies were
analyzed based on seasonal meteorological values, 18 meteorological events in total were observed
for the past 30 years (1981-2010). In detail, abnormally much precipitation occurred 6 times, most
often, followed by 5 times of abnormally low temperature during the past 30 years. Occurrence of
meteorological anormalies of El Nifio end years was 0.71 events per year on average, which was
higher than those of El Nifio start years (0.43 yr') and non El Nifio years (0.63 yr"), even if the
differences were not significant statistically (df=2, {=0.321, p=0.727).
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Fig. 1. El Niflo and La Nifa years, and intensities based on Oceanic Nifio Index (ONI). Events are
defined as 5 consecutive overlapping 3-month periods at or above the +0.5° anomaly for warm (EI Nifio)
events, and at or below the -0.5 anomaly for cold (La Nifia) events.
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Fig. 2. Location of weather stations used in this study.
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Fig. 3. Yearly changes of nationally averaged rice yield (a) downloaded from the Krean Information Service and rice

yield (b) after removing the residuals according to the increase tendency from 1981 through 2010.
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Table 1. Averaged rice yield and regression analysis of changes of rice yield from 1981 through 2010 according to

administrative districts

Regression analysis

Administrat.ive district Rice yiélld Slop i

(Province) (kg 10a™) (kg 10yr™) R P-value
Gyeonggi 459+£32.5 25.5 0.46 <0.001
Gangwon 430+45.0 35.8 0.47 <0.001
Chungbuk 473433.3 23.1 0.36 <0.001
Chungnam 505+35.1 249 0.37 <0.001
Jeonbuk 510+£25.5 10.8 0.13 0.045
Jeonnam 464+30.4 12.2 0.12 0.060
Gyeongbuk 463+41.7 31.5 0.42 <0.001
Gyeongnam 444439.8 33.6 0.53 <0.001
Mean 472+30.4 234 0.44 <0.001

331 A TR} n LAY 9] vl

T A= o] Ay k7t AR Bli(n=14) 2] A=
Bk B AYAEES: 466.3kg 1027 ©. 2 0] AT 8l|(n=16)
o) A= ot 2 YA 476.5kg 102 Kok ohejH Aot
10.2kg Ao}, SAH S 2= FOloHA] b= A oR
EA R QI TKt=1.215, p=0.234). PAL ] 0 & A Ea) A

3.3.2. AUk vy R)ZS), E23), u]ebds|e] vm
SR o] Ay k7L AR SE A2 Sl(n=T7)
S} 2 E(n=7) 2 22 A1 881, o] S0 & Y Atekat o
Uke 0] 9SH(n=16) 2] & AALeko] o] S B A5

of AUk AJAFSO] W= Hat A A4k 476.7kg
10a™ ©. & Ak ] BFAYE] 2] & AYALF 476.4kg 10a”!
TSR oL, AU e SR O] A= Hat 2 AR
2 455.8kg 102’ 22 Ay u] 2T} 20.6kg
10a" -2 7 0 & BA|E|Qlck. o]o} Zro] Ay ik FR 3
O A=t B+t 2 Aol A ke AlAFsoF AL ke ]
Ayl o] A AT HE T 2 ARk B AN FA1A L
2 FoeHA] g Ao® BAEIEHdf=2, £=2.355,
p=0.114) (Table 3).

YA FA oA = = Bt 1A o] Akt uf
M =, FAHEA o 2 Ay ke F R el o] A Ao W
UOLY, 71 A gFo] FAIA S 2= fofshA] (ke Tk
S AU TR Bt A ikl
479.7kg 10a™ . &2 Ak A1 23]} A ke u] BEAY 3]
o] 2 akeFrR T zhzk 32.0, 33.4kg 10a™ Wk, 1

Table 2. Comparison of rice yield between El Nifio years and non El Nifio years

L Rice yield (kg 10a™) T-test
Admmlstrat.lve distriet non El Nifio years El Nifio years ..
(Province) (n=16) (n=14) T statistic P-value
Gyeonggi 464+23.0 454+25.3 1.148 0.260
Gangwon 432+40.1 428+24.0 0.374 0.710
Chungbuk 477£29.8 468+23.8 0.840 0.407
Chungnam 513+£24.7 496+29.8 1.750 0.090
Jeonbuk 515+20.8 504+27.0 1.227 0.229
Jeonnam 468+30.1 458+27.9 0.928 0.360
Gyeongbuk 465+35.3 461+29.2 0314 0.755
Gyeongnam 450+29.1 438+25.4 1.252 0.220
Mean 476+23.0 466+22.7 1.214 0.234
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Table 3. Comparison of rice yield between El Nifio start years, El Nifio end years, and non El Nifio years

S Rice yield (kg 10a™) ANOVA
Admmlstrat.lve district non El Nifio years  EI Nifio start years  EI Nifio end years .
(Province) (n=16) (n=7) (n=7) F-ratio P-value
Gyeonggi 464+23.0 466+15.7 441+28.2 2.713 0.084
Gangwon 432+40.1 439+20.4 416+23.0 0.889 0.422
Chungbuk 477+£29.8 476+23.5 461+23.5 0.847 0.439
Chungnam 513+24.7 512+25.9 480+25.5 4.607 0.018
Jeonbuk 515420.8 516+26.3 493+24.4 2471 0.103
Jeonnam 468+30.1 465+33.9 452+20.8 0.786 0.465
Gyeongbuk 465+35.3 473£25.8 449+29.2 1.013 0.376
Gyeongnam 450+29.1 438+25.4 438+25.4 1.217 0.311
Mean 476+23.0 477£22.9 456+18.3 2.355 0.114
Bl FAXNCRE Rt AR FAEITHAEL, of ol 71 A BFE AR, Ak FE3€] 0]
f=4.607, p=0.018) (Table 3). AR RSI=710.713)/d o 2 Ay ke AJZ})9] o
A7) I B150.43 3/ ) 2 A ke w0
3.4, AL |k WAlTL O &7 |42 B M 714 2 3145(0.633)/ ) B} W Ao g ZALE|G]

o} SHARE BAH 02 GOl Kol 2

LRk ghatek

37304 Bre] 2= Bate] A 7]
A WMO 712N 2t | 718 U8 2w
A4 Fig 42} ek 31 301 50t 3
Ao] MBI, AR A0 2 o]y c}%ﬂ%é‘ Ay
Sto] 714 WQLaL, olAA -2 5 53] ol Afehe the:
© 52 gho] MPAYS}SiTt. uhele] o] Althas WAlSHA) o)
SHE A0 = BAHE|GIT A b M) o714
HIE 057802 ke nlEAgshe] o714
S0 EN) 2t o5l 48 Aom B
. yhlol, AUl WA Al bslel FR el st

(df=2, £=0.321, p=0.727) (Table 4).

Pl BACME A2 Bt B4} 07k
=, AukE o s Ak FRelo] of4d7]4a AR}
QA ke A 2tal o AU e w]bAba s QLA R 1 7
o] Ao RE Golslx] gk A 0w BAE,
chk, e the g rela g2 Ayt Aol
o7 ARG 0858/ deR Ak Fwe
(0.573)/¥1)2} AU ke ) HAYE(0.50 51/d) Ko} wok
| Aoz BAHYT siATL ZARo| A E EAH 0

Table 4. Comparison of occurrence frequencies of abnormal meteorology between El Nifio start years, El Nifio end

years, and non El Nifio years

Occurrence frequencies

Administrative district of abnormal meteorology ANOVA
(Province) non El Nifio years  El Nifio start years ~ El Nifio end years Foratio Pvalue
(n=16) (n=7) (n=7)
Gyeonggi 10 2 4 0.458 0.637
Gangwon 8 6 4 0.802 0.458
Chungbuk 11 1 6 2.102 0.141
Chungnam 10 1 4 0.782 0.467
Jeonbuk 8 2 6 0.978 0.388
Jeonnam 11 2 6 0.851 0.438
Gyeongbuk 11 2 6 0.947 0.400
Gyeongnam 6 3 4 0.192 0.825
Mean 10 3 5 0.321 0.727
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