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ABSTRACT

The monthly mean air temperature datasets of 61 stations in South Korea from 1973 to 2012 were
collected to calculate trends in the warmth index (WI) and to analyze the potential enlargement of safety
cultivation limit for sweet persimmon. The WI averaged over the last 40 years was 104.1 (‘C - Month)
at 61 stations, with the highest at Seogwipo station (WI=137.9) and the lowest at Daegwallyeong station
(WI=60.9). It has increased by 1.8 (‘C - Month) per 10 years over the last 40 years, with the highest in
the year 1994 (WI=112.0) and the lowest in the year 1976 (WI=94.7). When the possible stations for
sweet persimmon cultivation were classified by the basis on WI>100, 38 out of the 61 weather stations
were included in the safety cultivation zone for sweet persimmon for the last 40 years. On the other
hand, the number of weather stations within the safety cultivation zones for sweet persimmon for the last
10 years (from 2003 to 2012) were 47 by adding additional 9 stations (Socho, Wonju, Chungju, Seosan,
Uljin, Yangpyeong, Icheon, Cheonan, and Geochang stations). A further study of the climate conditions
and soil characteristics is required for a better assessment of the safety cultivation zones for sweet
persimmon.
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Fig. 2. Interannual changes in the average warmth
index of the 61 weather stations during from 1973
to 2012.
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Table 1. The average warmth index of the 61 weather stations at a 10-year interval

1973~ 1982 1983~ 1992 1993~ 2002 2003~2012 Difference
(@) (®) (© d (d—a)
Warmth index 101.6 102.9 104.7 107.3 5.7
(C month)
fficient of
Coefficient o 53 32 49 15 ~38
variation
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Table 2. Changes in warmth indices at 61 weather stations at a

AlTE . 2I8M . Xo

. 3|0lEf - 3Kt

10-year interval

1973 | 1983 | 1993 | 2003 1973 1973 | 1983 | 1993 | 2003 1973
Station ~1982| ~1992 | ~2002 | ~2012| 2012 Station ~1982| ~1992| ~2002 | ~2012| 2012
@ (b) © (d) (@ (b) © (d

Sokcho 96.3 95.1 982 | 1003 | 975 Yangpyeong 93.5 946 | 985 | 1019 | 97.1
Daegwallyeong | 60.0 583 60.9 64.3 60.9 Icheon 94.9 98.3 98.8 | 1002 | 98.1
Chuncheon 93.6 96.1 97.5 99.1 96.6 Inje 85.3 86.9 87.5 89.6 87.4
Gangneung 103.1 | 1039 | 1083 | 108.1 | 105.8 Hongcheon 89.8 894 | 91.7 96.4 91.8
Seoul 102.1 | 1042 | 1094 | 109.2 | 106.2 Jecheon 89.3 90.5 87.6 90.4 89.5
Incheon 96.2 98.6 | 1042 | 104.8 | 101.0 Boeun 90.6 920 | 91.8 95.3 92.4
Wonju 91.9 94.9 99.3 | 1042 | 97.6 Cheonan 97.0 99.2 99.8 | 102.8 | 99.7
Ulleungdo 94.2 95.5 97.8 97.7 96.3 Boryeong 973 | 100.2 | 103.5 | 1054 | 101.6
Suwon 95.9 98.7 | 1054 | 107.3 | 101.8 Buyeo 99.5 | 100.1 | 103.5 | 1054 | 102.1
Chungju 96.4 98.8 972 | 102.1 | 98.6 Geumsan 96.4 97.5 96.4 99.8 97.5
Seosan 97.6 98.1 100.1 | 100.7 | 99.1 Buan 100.1 | 102.5 | 103.3 | 108.8 | 103.7
Uljin 98.1 97.6 | 1005 | 100.3 | 99.1 Imsil 90.9 91.9 90.7 96.3 92.4
Cheongju 99.5 | 1032 | 107.8 | 112.0 | 105.6 Jeongeup 103.8 | 107.6 | 108.6 | 112.6 | 108.1
Daejeon 101.2 | 1059 | 108.5 | 109.7 | 106.3 Namwon 101.6 | 102.7 | 101.5 | 104.6 | 102.6
Chupungnyeong | 96.9 96.3 98.1 97.3 97.1 Suncheon 101.2 | 103.2 | 103.1 | 106.2 | 103.4
Pohang 109.5 | 1132 | 117.7 | 118.6 | 1148 Jangheung 103.4 | 105.6 | 103.4 | 109.0 | 105.3
Gunsan 103.0 | 104.5 | 107.0 | 107.2 | 1054 Haenam 107.1 | 1083 | 108.3 | 110.3 | 108.5
Daegu 111.7 | 1143 | 1193 | 121.8 | 116.8 Goheung 109.9 | 111.0 | 108.9 | 111.6 | 1104
Jeonju 107.4 | 108.7 | 1129 | 1152 | 111.0 Yeongju 94.8 93.0 | 96.4 97.8 95.5
Ulsan 110.0 | 112.1 | 1155 | 117.3 | 113.7 Mungyeong 102.3 | 99.5 97.2 97.0 99.0
Gwangju 109.0 | 111.8 | 1148 | 1182 | 1134 Yeongdeok 1022 | 101.8 | 100.5 | 106.4 | 102.7
Busan 1145 | 116.6 | 121.3 | 120.0 | 118.1 Uiseong 96.7 94.9 95.5 99.9 96.8
Tongyeong 114.1 | 1152 | 117.0 | 1182 | 116.1 Gumi 100.3 | 100.0 | 106.5 | 109.9 | 1042
Mokpo 1104 | 112.1 | 113.6 | 1126 | 1122 Yeongcheon 101.8 | 100.1 | 103.6 | 105.2 | 102.7
Yoesu 112.6 | 113.8 | 117.8 | 1169 | 1153 Geochang 94.3 93.9 95.3 | 100.6 | 96.0
Wando 1099 | 1139 | 1129 | 115.0 | 1129 Hapcheon 106.1 | 1045 | 106.4 | 113.2 | 107.5
Jeju 1235 | 1262 | 1319 | 1323 | 1285 Miryang 106.6 | 108.1 | 1094 | 114.1 | 1095
Seongsan 121.3 | 1245 | 1235 | 1283 | 1244 Sancheong 1043 | 103.6 | 102.6 | 108.2 | 104.7
Seogwipo 131.0 | 1347 | 1414 | 1445 | 1379 Geoje 1099 | 113.7 | 1124 | 116.1 | 113.0
Jinju 108.9 | 106.0 | 109.0 | 1123 | 109.0 Namhae 111.7 | 114.8 | 1139 | 117.1 | 1144
Ganghwa 92.7 94.1 93.8 96.1 94.2 Mean 101.6 | 1029 | 104.7 | 107.3 | 104.1
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Fig. 3. Interannual changes and trends of annual mean
air temperature at Mungyeong, Jecheon, and Chu-
pungnyeong stations from 1973 to 2012.
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Fig. 4. Interannual changes and trends of annual mean
air temperature at Seogwipo, Daegu, and Wonju sta-
tions from 1973 to 2012.
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Fig. 5. Distribution maps of warmth index (WI) : (a) from 1973 to 1982, (b) from 1983 to 1992, (d) from
2003 to 2012, and (e) from 1973 to 2012. The line stands for the contour line which the WI value is 100. It
should be noted that the distribution map of WI for the period from 1993 to 2002(c) is not included.
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