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Agro-climate Characteristics and Stability in Crop Production of
Daegwallyeong Area in Korea

Jong-Soo Ryu*, Jeong-Tae Lee, Gye-Jun Lee, and Dong-Shig Oh

Highland Agriculture Research Center, National Institute of Crop Science, RDA, Pyeongchang, 232-955, Korea

Daegwallyeong area to be formed along the mountainous terrain more above 800 m of sea level is known as
the cold zone to occur frequently wind, rain and fog. This study to evaluate the stability of crop production and
agricultural production potential in the Daegwallyeong was calculated for the low temperature frequency of
occurrence and potential evapotranspiration changes with announce the release of Korea Meteorological
Administration (KMA) from 1972 to 2009 up to 38 years. Evapotranspiration calculated FAO and other
intemational standard method authorized under the PENMAN-MONTEITH Method was used, and the low
temperature onset and frequency of the Gumbel probability density function was used. As a result, the
variation of day evaporation for 38 years were showed to respectively width of variation from maximum 9 mm
day”' to minimum 0.5 mm day'. The frequency of reappearance to first emergence day that lasts more than 5
days with temperature 5C over is 3 April a 50-year frequency, 10 April a 25-year frequency, 20 April a
10-year frequency, 28 April a 5-year frequency, 8 May a 2-year frequency. Psychrotrophic crop to growth
temperature more than 5°C can be secured to stable production with planting after May 8, prior to planting for

normal growth can be seen that the risk of growth.
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Fig. 1. Comparison of forecast day and survey day to be
continued 5 days with above 5C in temperature.
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Fig. 2. Comparison of forecast day and survey day to be
continued 5 days with above 10C in temperature.
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Table 1. The frequency of occurrence to two temperature
parameters in daegwallyeong area.

A period of Continuous 5 days
reappearance (year)  Above 5C Above 10T
50 4/3(93)" 5/15(135)
25 4/10(100) 5/21(141)
10 4/20(110) 5/28(148)
5 4/28(118) 6/3(154)
2 5/8(128) 6/9(160)

" Accumulation day from first day in January (Julian day).
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Table 2. The distribution of limitation temperature and
optimum temperature with growth by crops.

Min. Growth Max.

. Limitation Optimum Limitation

Section temp Temp. Temp.
(¢

Tomato 5 20~25 35
Eggplant 10 23~28 35
Pepper 12 25~30 35
Cucumber 8 23~28 35
Water melon 10 23~28 35
House melon 12 25~30 35
Melon 8 20~25 35
Pumpkin 8 20~25 35
Spinach 8 12~20 25
Radish 8 12~20 25
Cabbage 5 12~20 23
Celery 5 12~20 23
Crown daisy 8 12~20 25
Lettuce 8 12~20 25
Strawberry 3 18~23 30
Potato 10 19~21 30
Yacén 10 18~25 40
Blueberry 4 25~30 35
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Fig. 3. The first day of occurrence by frequency of occur-
rence (appearance probability) to two temperature parameters
in daegwallyeong area.
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Fig. 4. Change of gap (growth period, day) to appearance
day between above 5C in growth limitation minimum
temperature and below 5C in growth stop temperature.
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Fig. 5. Change of gap (growth period, day) to appearance
day between above 10C in growth limitation minimum
temperature and below 10C in growth stop temperature.
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