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ABSTRACT

Among many factors, especially meteorological conditions can impact agricultural productivities. This
study was conducted to analyze the relationships between crop yield and meteorological factors. We
collected meteorological data (i.e., temperature and precipitation) from the Automated Weather System
(AWS) of Korea Meteorological Administration (KMA) and the yield data of Chinese cabbage and
Radish from local Nonghyup (NCAF:National Agricultural Cooperative Federation) and Farmers'
Corporate Association. The agricultural data were classified into two groups. These groups are comprised
of the farmers who produced a crop under 30 kg per 3.3 m” and over 30k g per 3.3 m” respectively. The
daily meteorological data were calculated from the average value for ten days. Based on the regression
analysis, we concluded that the yield of Chinese cabbage (Haenam) was related to average temperature,
minimum temperature, precipitation, and number of days with precipitation, whereas that of Radish
(Jeju) was related to average temperature, maximum temperature, and minimum temperature. The
result suggests that these meteorological data can be used more effectively for the prediction of crop yield.
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Table 1. A monthly portion and carrying in quantity of Chinese cabbage (Haenam-gun) and Radish (Jeju-si) (The column of

“Carrying in quantity’” denotes a national trading volumes at the Garak wholesale market) (unit: ton)
Chinese cabbage Radish
Date Garak market Haenam-gun Garak market Jeju-si
(yyyy_mm) Carrying in Component Carrying in Carrying in Component Shipment
quantity ratio quantity quantity ratio P
2008_01 12,099 63.0% 7,622
2008_02 11,628 58.0% 6,744 No data
2008_03 12,398 67.1% 8,319
2008_04 12,522 64.1% 8,027
2009_01 9,538 59.6% 5,685 13,179 61.1% 8,052
2009_02 11,638 53.6% 6,238 13,801 80.3% 11,082
2009_03 12,370 69.5% 8,597 15,054 85.1% 12,811
2009_04 10,093 62.2% 6,278 14,250 88.9% 12,668
2010_01 11,040 68.7% 7,584 14,339 77.3% 11,084
2010_02 11,400 67.7% 7,718 13,761 83.5% 11,490
2010_03 12,709 70.7% 8,985 15,473 92.6% 14,328
2010_04 10,194 66.2% 6,748 14,263 94.3% 13,450
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Table 2. An average value of meteorological factors in Cheongyong ri (Haenam-gun) and Sehwa ri (Jeju-si) from 1997 to

2011
Cheongyong-ri Sehwa-ri
1997~2011 £yone
Mean temperature Average precipitation Mean temperature Average precipitation
September 22.4°C 130.8 mm 23.9°C 249.5 mm
October 16.5°C 37.8 mm 18.7°C 76.3 mm
November 9.9°C 48.2 mm 12.9°C 95.1 mm
December 4.1°C 30.8 mm 7.7°C 59.1 mm
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Fig. 1. Total yields of Chinese cabbage (Haenam) and Radish (Jeju).
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Fig. 2. Average yields (3.3 m?) of Chinese cabbage (Haenam) and Radish (Jeju).
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Table 3. The results of regression analysis between yield of Chinese cabbage (Haenam-gun Cheongyong-ri) and meteorological

data of Cheongyong-ri

Period Mean temperature Minimum air Precipitation Number N f da?/ s with
temperature precipitation
9.11~9.20 y=-0.48x+25.24
(R-square) (0.69)
(standard error) (0.13)
9.21~9.30 y=-1.7x+58.35 y=-1.37x+45.98
(R-square) (0.48) (0.59)
(standard error) (0.66) (0.44)
10.1~10.10 y=-1.24x+40.36
(R-square) (0.496)
(standard error) 0.47)
10.11 ~10.20 y=3.94x+21.72
(R-square) (0.54)
(standard error) (1.38)
11.1~11.10 y=0.7x+16.7 y=1.93x+17.76
(R-square) 0.41) (0.89)
(standard error) (0.31) 0.27)
11.11~11.20 y=1.21x+17.06
(R-square) (0.42)
(standard error) (0.53)
12.1 ~12.10 y=1.38x+21.47
(R-square) 0.47)
(standard error) (0.55)
12.21 ~12.31 y=-2x+24.32
(R-square) (0.39)
(standard error) 0.91)

Table 4. The results of regression analysis between yield of Radish (Jeju-si Sehwa-ri) and meteorological data of Sehwa-ri

Period Mean temperature Maximum air temperature ~ Minimum air temperature
9.21~9.30 y=-1.95x+64.82 y=-2.8x+92 y=-1.18x+44
(R-square) (0.82) (0.73) (0.92)
(standard error) (0.44) (0.81) 0.17)
10.11 ~10.20 y=3.08x-23.85
(R-square) (0.996)
(standard error) 0.1)
10.21 ~10.31 y=-0.87x+38.47
(R-square) (0.55)
(standard error) (0.36)
11.11 ~11.20 y=0.7x+10.32
(R-square) (0.64)
(standard error) (0.25)
11.21~11.30 Y=1.37x+6.55 y=1.37x+1
(R-square) (0.63) (0.66)
(standard error) (0.49) (0.46)
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