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Abstract

Recent climate change has led to fluctuations in agricultural production, and as a result national food supply has become an
important strategic factor in economic policy. As such, in this study, panel data was collected to analyze the effects of seven
meteorological elements and using the Lagrange multipliers method, the fixed-effects model for the production of five types of
food crop and the seven meteorological elements were analyzed.

Results showed that the key factors effecting increases in production of rice grains were average temperature, average
relative humidity and average ground surface temperature, while wheat and barley were found to have positive correlations
with average temperature and average humidity.

The implications of this study are as follow. First, it was confirmed that the meteorological elements have profound effects
on the production of food crops. Second, when compared to existing studies, the study was not limited to one food crop but
encompassed all five types, and went beyond other studies that were limited to temperature and rainfall to include various
meterological elements.
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Fig. 1. A mount of damage and area of farmland flooding
on annual.
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Table 1. Major city of each province

Major city

Gwangwon-Do Tacback

Sokcho, Cheorwon, Daegwallyeong, Chuncheon, Gangneung, Donghae, Wonju, Yeongwol, Inje, Hongcheon,

Gyeonggi-do

Dongducheon, Monsan, Suwon, Yangpyeong, Icheon

Gyeongnam  Masan, Tongyoung, Jinju, Geumsan, Geochang, Hapcheon, Miryang, Sancheong, Geoje, Namhae
Gyeongbuk  Ulleung, Uljin, Andong, Pohang, Bonghwa, Yeongju, Mungyeong, Yeongdeok, Uiseong, Gumi, Yeongcheon
Jeonnam Mokpo, Yeosu, Heuksando, Wando, Jindo, Suncheon, Jangheung, Haenam, Goheung
Jeonbuk Gunsan, Jeonju, Gosan, Buan, Imsil, Jeongeup, Namwon, Jangsu
Chungnam Seosan, Cheonan, Boryeong, Buyeo
Chungbuk Chungju, Cheongju, Chupungryong, Jecheon, Boeun

18] 71 23} 0 2 ALAS AR} EALe Al Al
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[if e=p+\+v,

i(variable) =1,2,---,N, t(years) =1,2, -, 7]

1; = unobserved individual effect
A; = unobserved time ef fect
v = stochastic disturbance

JdBE g 2}18kR] £~ (Lagrange Multiplier)&
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e A 4 394 et Aok
Production( Rice, Barley, Grain, Bean, Millet)
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H,: Both random effect estimator and fixed effect
estimator are consistent.

H;: Random effect estimator is not consistent.
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Table 2. Foundation statistic of meteorological factors and food crops production

Average Standard Deviation Min Max
Rice 4.65 0.62 2.37 5.76
Barley 247 0.92 .00 4.06
Production Grain 2.87 1.14 81 6.34
Bean 1.45 0.27 77 2.06
Millet 5.37 0.73 3.66 7.26
Temp 13.19 1.38 10.43 16.60
Rain 1392.82 312.95 761.40 2328.30
Wind 2.29 0.72 1.35 443
Meteorological factors Hum 65.97 4.22 53.70 74.13
Dow 6.30 1.56 2.95 11.38
Sun 2118.77 217.34 1421.40 3062.45
Ground 14.94 1.40 12.16 18.73
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Table 3. OLS result between meteorological elements and food crops production

Rice Barley Grain Bean Millet

(Intercept) -11.5427 42.637 42463 1.637 -10.599

Temp(C) 6217 1.639"" -1.4327 -.079 710

Rain(mm) 001" .000 .000 000" .000

Wind(m/s) -303" -141 104 029 -.061

Humid(%) 1907 464 -352" .003 215"

Dew(C) -777 -1.360"" 951" 048 -.849"

Sun(hr) 000" 001" 001" .000 001"

Ground(C) 053 065 158" 003 010

Time 019 -.045 1027 045" 095"

Multiple R 838 568 702 488 322

R Square 702 322 493 238 .104

Adjust R Square 688 291 469 203 062

Standard Error 350 176 .830 244 710

Observations 160 160 160 160 160

F 511427 10356 211147 6.791"" 2.523"

#p<0.1, **p<0.05, ***p<0.01

Epith o] fStolu F79] B9 FEMeIV A J8)a SRy B4E fd wgavel dER
vl o) WistR Qlef Aaleko] SRt Ao R =5 =5 AR E 24517 913 Hausman test©] A},
Hrk Table 5of|A Hi= Hlo} o] = A5F2hg-9] pglo]

]
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u)a, w2 2karo] A0 i g o] ot AR AT Table 5. Result of Hausman test
17F0] 18.73, 12.99, 7.082 5% -ol4=Zoll A A . G povalue
W7} Sl AS R Yehgth £ AR aake] 1A Rice 11.03 8 0.199
FAE o] 105282 [0l Yeiton, AF= Barley 6.54 7 0.477
Mg aste} A B ole AoR BAEY Girin 12923 7 0.074
o Bean 9231 6 0.161
' Millet 4.157 5 0.527
Table 4. Result of Lagrange Multiplier Test *p<0.1
Honda test Honda test
G.HM test (individual (tir?fé :ffgit) o|ie] TS vigo 7 AlRFRtE AikEFa) 714
ffect N _
2 m effect) Q217ke] 1A | & (LSDV, Least Square Dummy
t t
s Variables) 418 3} A3}= Table 63} 2t}
Rice 35091 2 18.73 -0.15 i FHa
Barley 16946 2 1299 0.73 AiE A ET, Aot e Auket fAF
Grain 51.52*:* 2 7.08"" 112 6]—7—]] Uelgth njze] Ao gy e, HisE AR
Bean  112.58 2 1.33 10.52
- - o A 7H= ok Al A S gLy, 1= J:l:r]—
Millet  141.01 2 11.26 3.75 ks <l z AS e e, L %
7|20] 7V =& AEAISE UEgltE e

*4p<0.01
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Table 6. One way fixed effect LSDV(individual)
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Rice Barley Grain Bean Millet
(Intercept) -11.5427 42.637 424637 1.637 -10.599
Temp(C) 6217 1639 14327 -.079 710
Rain(mm) 001" .000 .000 000" .000
Wind(m/s) -303™" -.141 104 029 -.061
Humid(%) 190" 4647 352" .003 215"
Dew(C) -7 1360 951° 048 -.849"
Sun(hr) 000" 001" -.001" .000 001"
Ground(C) 053 065 158" 003 010
Time 019 -.045 1027 045" 095"
Seoul 23027 -555 -1.394 2015 -1.022
Busan -1.678" 2.804™" -1.130 -1.471 2715
Daegu 8797 6.732"" 3760 4037 4157
Inchon 2.069" 6.360"" -1.299 -.158 1392
Gwangju 3.695 8.030"" -2.601" -.036 3797
Daejeon 2.149™ 5222 3253 2.027" 1.266
Ulsan -7.018™ 5.739"" 2.875" 21737 -010
GyeongGi-Do -314 5.700"" 237117 .588 3.199
Gangwon-Do -1.434 7397 -1.099 429 5426
Chungbuk -.103 7.284™" -.340 260 2259"
Chungnam 2.132° 5222 4677 738 2.405"
Jeonbuk 942 6.706"" 4396 408 1.993™
Jeonnam -.555 4.496"" 33927 717 1.968°
Gyeongbuk -.658 7594 4704 475 1.883°
Gyeongnam 3296 6.633 3.663 -.674 .100
Jeju 27139 2419” -1.582 084 29297
Multiple R 0.841 0.579 0.730 0.610 0.433
R Square 0.707 0.335 0.533 0372 0.187
Adjust R Square 0.691 0.300 0.508 0.339 0.144
Standard Error 0.347 0.772 0.799 0.222 0.679
Observations 160 160 160 160 160
F 45459 9.499™" 21.556 111897 4350

#p<0.1, *%p<0.05, **¥%p<0.01
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HINA D)7} v]5LEe] HekE dl&she A E
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Table 7. The result of Lagrange multiplier test

1% =ob2 wjuic} 0.06=0] 71 2 0 & of| SHT.

Aol A, 71, FE AHZE9F 39 kS
Lefo], 7]20] 1T 458 wujc} FrapgilgS
0.328 =4 Fastal, AHE7F 1T A5 wupct
0.1258% Zrashd, $7 1%Z2718 wjulct 0.047
EN AT A0 R o SHrt

T 79 AUl F] A vEr
welom, 7l 2ik= S0 A YER Ik &,
7]20] 1T 4453 wjuit} 0.1 24 FHA4kFo] 7
2opal, AW2E7E 1C AT wuic) AJakskol
0.069=4] Z713F A 0 = o &3 4= Qirk

npxeto g A7l A Hk, A= 9
S et o], FE7H1% 571 o) A7
T 0.0424] skl AxATRo] TARE 5714

2 AALEE 00006 £0] 7h4 71052 o] e,

il

o!
d

Rice Barley Grain Bean Millet
(Intercept) 2240 -4.68 12.774™ 22017 11.749™
Temp(C) 1217 027" -0.328"" -0.010™" -0.137
Rain(mm) -5.01e-04"" -0.0002 -0.0003 -1.15¢-04 -0.0001
Wind(m/s) 028" -0.07 -0.046 0.004 0.031
Humid(%) 0.28"" 0.06" -0.047" 9.17¢-06 -0.040"
Dew(C) 1217
Sun(hr) 2.36e-04" 0.0001 -0.0001 0.012 -0.0006""
Ground(C) 0.047" -0.015 -0.125 0.069""
Time 0.001 -0.015 0.078"" 0.042"" -0.064"
R-squared 0.73 0.085 0.248 0.264 0.072
F 51.547 2,035 7.194"" 7.795"" 2.000°
7./ 0.863 0.755 0.619 0.625 0.582

#p<0.1, *%p<0.05, **%p<0.01
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