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ABSTRACT

The importance of forecasting agricultural production is receiving attention while climate change is accelerating.
This study suggested three types of crop yield forecasting model for major vegetable crops by using downscaled
meteorological information of main production area on farmland level, which identified as limitation from previous
studies. First, this study conducted correlation analysis with seven types of farm level downscaled meteorological
informations and reported crop yield of main production area. After, we selected three types of meteorological
factors which showed the highest relation with each crop species and regions. Parameters were deducted from
meterological factor with high correlation but crop species number was neglected. After, crop yield of each crops
was estimated by using the three suggested types of models. Chinese cabbage showed high accuracy in overall,
while the accuracy of daikon and onion was quiet revised by neglecting the outlier. Chili and garlic showed
differences by region, but Kyungbuk chili and Chungnam, Kyungsang garlic appeared significant accuracy. We also
selected key meteorological factor of each crops which has the highest relation with crop yield. If the factor had
significant relation with the quantity, it explains better about the variations of key meteorological factor. This study
will contribute to establishing the methodology of future studies by estimating the crop yield of different species
by using farmland meterological information and relatively simplify multiple linear regression models.
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Table 1. Pearson correlation coefficient of each crops between crop yield and meteorological factor

Mean Maximum Minimum Solar Relative . Effective
temperature temperature temperature radiation humidity Rainfall rainfall
Chinese r 657" 432° 768" 766 — 415 —.566" —.699”
cabbage P .000 022 000 000 028 002 .000
r 190 254 157 244 —.194 —.567 —.568"
Daikon
P 435 295 521 315 425 011 011
Chili r 341 442 180 5527 206 —.106 —.028
(Kyungbuk)  p 095 027 389 004 323 615 894
Chili r —.055 —.123 065 277 219 — 206 —.122
(Jeolla) P 796 558 757 180 294 182 562
r 292 249 344 138 —.291 252 187
Onion
P 156 231 093 510 207 224 371
Garlic r —.4247 —.359" —.232 253 308 —.271 —.270
(Overall) P .006 023 149 116 053 091 092
Garlic r 202 424 110 613 —.038 —.577 —-313
(Chungnam)  p 575 222 763 059 916 081 379
Garlic r 073 .000 .005 399 017 —.320 —.305
(Jeollanam) — p 796 1.000 985 140 951 245 269
Garlic r 706™ 309 782" 287 —.206 6207 617
(Kyungsang)  p 003 263 001 299 460 014 014
Note: “ and ™ indicate significance at the 5% and 1% level.
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Table 2. The result of each crops and models

197

2,800~6,000 kg ha '8, 713 AAEE 2]Ho]|A] 200~260
kg ha™!, HepdE L 2] Sof|A] 200~330 kg ha ' A== e}
vtk okale] A9 4700~6,500 kg ha !, 1ls-2 YT A
o) 4] 1,850~2,050 kg ha ', AARIEE 24 900~1,700
kg ha 'o 2 UEPJTHTable 2).

Reported yield

Estimated yield

Crop types (ke ha 1) Model (ke ha 1) R? Meteorological factor

@) 7,679 0.8183 MI1: Minimum temperature
CC:EE;; 7,681 ?) 7,681 0.8206 M2: Solar radiation

3) 7,830 0.8097 M3: Effective rainfall

) 5,220 0.4832 MI1: Maximum temperature
%3;);1) 5,220 ?) 5,220 0.4767 M2: Solar radiation

3) 5,216 0.4804 M3: Effective rainfall

€)) 4,877 0.7453 MI: Maximum temperature
](?;.i;‘(’::n outier) 4877 ) 4,877 0.7620 M2: Solar radiation

3) 4,879 0.7586 M3: Effective rainfall

€)) 233.8 0.6050 MI1: Maximum temperature
(Clil;lfmgb ) 233.7 ) 234.0 0.6040 M2: Relative humidity

3) 234.7 0.5980 M3: Solar radiation

) 271.9 0.1160 MI1: Minimum temperature
(Cjzi)l]i]a) 267.1 2 274.1 0.1064 M2: Relative humidity

3) 267.1 0.1206 M3: Solar radiation

€)) 5,638 0.1634 MI: Minimum temperature
%l\i/(;?all) 5,646 ) 5,646 0.1577 M2: Relative humidity

3) 5,647 0.1663 M3: Rainfall

€)) 5,651 0.7144 MI1: Minimum temperature
g:iit‘}’:;ut outier) 5,651 ) 5,651 0.6946 M2: Relative humidity

3) 5,650 0.7373 M3: Rainfall

) 1,993 0.5399 MI1: Maximum temperature
(G(;Eﬁgnam) 1,993 ?) 1,993 0.5436 M2: Solar radiation

3) 1,994 0.5449 M3: Rainfall

@) 1,214 0.6252 MI: Mean temperature
Garlic ..
(Kyungsang) 1,214 2) 1,214 0.6167 M2: Minimum temperature

3) 1,214 0.6366 M3: Rainfall
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Fig. 1. Comparison between estimated yield and reported yield on each crops.
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Table 3. Estimation of contribution level on each model result

Standardized partial regression coefficient

Crop types Meteorological factor
Model (1) Model (2) Model (3)
MI: Minimum temperature 0.5358 —0.3749 0.5290
Chinese cabbage M2: Solar radiation 0.3703 0.1635 0.3720
M3: Effective rainfall —0.1766 —0.4629 —0.1724
MI: Maximum temperature 0.4421 —0.1595 0.4383
Daikon M2: Solar radiation ~0.0793 —0.1223 —0.0869
(Overall)
M3: Effective rainfall —0.6536 —0.0274 —0.6737
MI: Maximum temperature 0.2792 —0.4449 0.2961
Daikon = M2: Solar radiation 0.1228 —0.3194 0.1770
(without outlier)
M3: Effective rainfall —0.8358 0.0913 —0.7107
M1: Maximum temperature 0.7457 0.5855 0.7534
Chili
M2: Relative humidi 0.6577 —0.3736 0.6670
(Kyungbuk) v
M3: Solar radiation 0.2531 —0.3416 0.2331
M1: Minimum temperature 0.0152 —0.0455 0.0818
Chili
M2: Relative humidi 204 ~04 2
(Jeolla) elative humidity 0.2043 0.4535 0.2095
M3: Solar radiation 0.2658 —0.0949 0.2452
MI: Minimum temperature 0.3373 0.4695 0.3494
Onion . -
(Overall) M2: Relative humidity 0.2164 0.2403 0.2167
M3: Rainfall —0.0360 0.1713 —0.0400
MI: Minimum temperature 0.7817 0.7205 0.8289
Onion . M2: Relative humidity ~0.3623 0.3541 —0.3634
(without outlier)
M3: Rainfall —0.0478 0.1916 —0.0607
M1: Maximum temperature 0.0447 0.2950 0.0427
Garlic M2: Solar radiation 0.4732 0.0204 0.4923
(Chungnam)
M3: Rainfall —0.3999 —0.7115 —0.3434
M1: Mean temperature 0.1798 0.0670 0.1930
i
Garlic M2: Minimum temperature 0.6752 —0.2714 0.6115
(Kyungsang)
M3: Rainfall —0.0483 0.1137 0.0099
8 7R 5 A5l tiet 7= AREs] = ARSKL T stel| mhE $A W 4 e e 2
P SERAIALE BYSislont, YA GO Sl ST WAV O S HUAPE WEGE o
S IS ZIoA] ) ekt Bl el R dgsidlont S Zgael 4 g 3 47
wjEold 71 1 slolws ma AME 483 AR BT Ao AR,
BRI 717 TP = TVRIARES A TR 2 Ao A FAAE A 71 RS} A o® o
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Fig. 2 Change of reported yield and estimated yield according to key meteorological factor.
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