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ABSTRACT

The duration of low temperature in winter season is one of the important agrometeorological characteristics
in crop growing fields. This study was conducted to develop a method to estimate the duration of low-
temperature with monthly meteorological data. Using daily meteorological data from 61 observation
sites from 1981 to 2010, we analyzed the relationships between the averages of monthly temperature
minima and the durations of low-temperature ranging from -15 to 5°C, The monthly mean of the
January minimum air temperature was appropriate for theestimation of the durations of low-
temperature below 0°C. We tested a simple second order equation to predict durations of low-temperature.
To apply the equation to various temperature ranges, we suggested two different equations for the
estimation of coefficients a and b, which are dependent on the base temperatures from -15 to 0°C.
Thevalidation of the equations using other daily meteorological datasets from 1971 to 2000 showed
that they were appropriate for the range from -10 to 0°C, but underestimated at -15°C.
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Table 1. Basic information of selected observation sites of
Korea Meteorological Administration used in this study

Name Latitude(°C) Longitude(°C) Altitude(m)
Andong 36.57 128.71 139.4
Boeun 36.49 127.73 173.0
Boryeong 36.33 126.56 17.9
Buan 35.73 126.72 3.6
Busan 35.10 129.03 69.2
Buyeo 36.27 126.92 11.0
Cheonan 36.78 127.12 213
Cheongju 36.64 127.44 56.4
Chuncheon 37.90 127.74 76.8
Chungju 36.97 127.95 113.7
Chupungnyeong 36.22 127.99 240.9
Daegu 35.89 128.62 57.3
Daegwallyeong 37.69 128.76 842.5
Daejeon 36.37 127.37 62.6
Ganghwa 37.71 126.45 46.2
Gangneung 37.75 128.89 26.1
Geochang 35.67 127.91 2214
Geoje 34.89 128.60 44.5
Geumsan 36.11 127.48 170.6
Goheung 34.62 127.28 533
Gumi 36.13 128.32 47.4
Gunsan 35.99 126.71 25.6
Gwangju 35.17 126.89 74.5
Haenam 34.55 126.57 4.6
Hapcheon 35.57 128.17 33.0
Hongcheon 37.68 127.88 146.2
Icheon 37.26 127.48 90.0
Imsil 35.61 127.29 248.0
Incheon 37.48 126.62 69.0
Inje 38.06 128.17 198.7
Jangheung 34.69 126.92 44.5
Jecheon 37.16 128.19 263.1
Jeju 33.51 126.53 19.9
Jeongeup 35.56 126.87 39.5
Jeonju 35.82 127.15 61.0
Jinju 35.21 128.12 21.3
Miryang 35.49 128.74 10.7
Mokpo 34.82 126.38 37.4
Mungyeong 36.63 128.15 170.8
Nambhae 34.82 127.93 432
Namwon 35.41 127.33 93.5
Pohang 36.03 129.38 1.3
Sancheong 35.41 127.88 138.7
Seogwipo 33.25 126.57 50.4
Seosan 36.77 126.50 25.2
Seoul 37.57 126.97 85.5
Sokcho 38.25 128.56 229
Suncheon 35.07 127.24 74.4
Suwon 37.27 126.99 34.5
Tongyeong 34.85 128.44 30.8
Uiseong 36.36 128.69 82.6
Uljin 36.99 129.41 47.0
Ulleungdo 37.50 130.92 220.0
Ulsan 35.56 129.32 34.6
Wando 34.40 126.70 27.7
Wonju 37.34 127.95 150.7
Yangpyeong 37.49 127.49 47.4
Yeongcheon 35.98 128.95 933
Yeongdeok 36.53 129.41 41.2
Yeongju 36.87 128.52 210.5
Yoesu 34.74 127.74 73.3
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Table 2. Correlation coefficients of daily minimum temperatures and durations of low-temperature below -15, -10, -5, 0, 5°C

Averages of daily minimum

Durations of low-temperatures below

temperature during -15°C -10°C -5°C 0°C 5°C
Jan. -0.867 -0.924 -0.984 -0.957 -0.947
Dec.~Feb. -0.857 -0.908 -0.990 -0.975 -0.967
Nov.~Mar. -0.845 -0.892 -0.989 -0.984 -0.978
Oct.~Apr. -0.833 -0.880 -0.984 -0.989 -0.984
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Fig. 1. Relationship between daily minimum temperature
on January and duration of below -15, -10, -5, 0°C of daily
minimum temperature during 1981~2010 in Korea.
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X: Mean minimum air temperature on January (°C)
Y: Mean duration of low-temperature below base
temperatures (days)

a, b: Coefficients
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Fig. 2. Relationship between base temperatures and coefficient
a of estimation equation (1).
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Fig. 3. Relationship between base temperatures and coefficient
b of estimation equation (1).
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Fig. 4. Comparison between measured and estimated durations of low-temperature below 0°C (A), -5°C (B), -10°C (C) and -

15°C (D) with 1971~2000 data-sets.
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