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ABSTRACT

The Characteristics of Interannual Variation
of Air Temperature in Honam Districts

Sang-Ho Hwang
Advisor : Prof. Chan—-Su Ryu, Ph.D.
Major in Earth Science Education

Graduate School of Education, Chosun University

The observational temperature at 15 meteorological sites in Honam
district during 86 year are analyzed and the interannual variation of air
temperature are also studied. Results are as follows:

Annual mean air temperature in Honam districts is 12.7C, and annual
maximum and minimum mean air temperature in Honam district are 18.1TC
and 8.7, respectively.

August and January shown the lowest and highest value of monthly mean
air temperature in all observation sites, and mean air temperature of August
and January are 25.2°C and -0.2T, respectively. Then its annual range is
25.4C.

Before 1950 interannual variation of air temperature is much lower than
average values and then after 1950 to the latter half of 1960s the
amplitude of air temperature variation clearly tends to be grower, and the
width of the variation become narrow and irregular after the latter half of
1960s. The annual mean air temperature and maximum air temperature
become 0.31TC and 0.1C higher than average values and amplitude of air
temperature also become larger.

The air temperature variations in autumn and winter and are tend to be
incline and those of summer and fall show opposite pattern.

Comparing the tendency of air temperature variation in inland and coastal
district, annual mean air temperature inland district become lower by 0.2T
but the same values in coastal district increase by 0.3C. And variations of

maximum air temperature in inland and coastal district have shown same



tendency with 0.4C and 0.5C increase but although minimum air tempera-
ture inland district show 0.8C decrease, the minimum air temperature in
coastal district does not change. These results are caused by difference of
geographical environment between inland and coastal district.

The correlation coefficient of annual mean air temperature of inland which
was highest factor of correlation coefficient for interannual variation of air
temperature is 0.92. The correlation coefficient of minimum air temperature

and mean air temperature of coastal district is 0.91 and 0.88, respectively.

From the results above mentioned above annual mean air temperature in
Honam district increased by 0.3C and the oscillation amplitude of air
temperature becomes larger due to be increase of maximum air tempera-—

ture and decrease of minimum air temperature.
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19199 F-¥ 20043 7bA] A aFAwe] AP 7|22 12.7Co]al, AHH317]
2o 181C, dHAHAALL 87Colx, 7MY 7M7hE 71EdEel 1961 H-E

1990 7k A ¢ 4

ot

71 Hdgh 13.0C, dFg T H 7]+ 180, 9HT HA 72
2 88T o] tH(Table 1, Table 2).

Table 1. The Meteorological stations and mean air temperature. (unit : 0.1C)

Station Lat. Long. he(lm%ht \thsiirn Tean | T. Aug T R,
Gunsan 36 126.45 26.9 1967.08 | 126.4 | 256.0 | -4.0 | 260.0
Jeonju 35.49 127.09 53.5 1918.05 | 126.5 | 260.0 | -13.0 | 273.0
Gwangju 35.1 126.54 70.5 1938.01 [ 132.1 [ 261.0 | -1.0 | 262.0
Mokpo 34,49 126.23 37.9 1904.03 | 135.6 | 261.0 | 13.0 | 248.0
Yeosu 34.44 127.45 66.1 1942.03 | 139.4 | 258.0 | 19.0 | 239.0
Wando 34.24 126.42 34.9 1996.06 | 140.2 | 255.0 | 26.0 | 229.0
Jindo 34.28 126.19 478 2001.12 1 120.3 | 229.0 | -1.0 | 230.0
Buan 35.44 126.43 10.7 1969.05 | 124.1 | 254.0 | -8.0 | 262.0
Imsil 35.37 127.17 246.9 | 1968.12 | 108.7 | 240.0 | -31.0 | 271.0
Jeongeup | 35.34 126.52 441 1968.12 | 128.4 | 257.0 | 6.0 | 263.0
Namwon 35.24 127.2 89.7 1968.12 | 122.2 | 253.0 | -16.0 | 269.0
Jangsu 35.39 127.31 407 1987.12 | 104.4 | 230.0 | =29.0 | 259.0
Suncheon | 35.04 127.14 74.4 1972.01 | 124.8 | 251.0 | 5.0 | 256.0
Jangheung| 34. 41 126.55 46.6 1971.01 | 128.4 | 253.0 | 4.0 |249.0
Haenam 34.33 126.34 13.7 1971.02 | 133.4 | 256.0 | 12.0 | 244.0
Goheung 34,37 127.17 53.3 1971.01 | 135.2 | 257.0 | 12.0 | 245.0
total mean for stations 126.9 | 251.9 | -1.8 | 253.7

Trvean © annual mean air tem., TAug : monthly mean air tem. in Aug.,

T, © monthly mean air tem. in Jan. R, Ty, Thy,

Table 1914, TEA Yo BE TE=XHoA 893 1¥o] Y3 HIE= U
wom ol 8¥o H |2 252Co|da, HIEel 19dd= 93 02T

A2 Y 254TCe AuxE KBt (Table 1).
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169
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176

Tmax

mean
141
133
129
141
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134
131
126
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130
132
131
122
133
123

year
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976

86
o1
85
88
84
82
83
83
85
83
85
92
83
88
85
83

Tmin

181
184
177
183
174
179
176
173
181
179
182
180
172
179
175
173

Ty

mean
128
132
125
129
123
124
123
123
126
125
127
131
122
128
124
122

year
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934

Table 2. Annual mean air temperature from 1919 to 2004 in Henam district. (unit : 0.17C)



Table 2 continued

year mean T Thin year mean T ax Tnin
1935 131 185 89 1977 130 185 83
1936 119 171 79 1978 134 191 85
1937 132 184 93 1979 132 188 84
1938 126 178 87 1980 119 171 74
1939 132 189 89 1981 121 176 74
1940 125 181 79 1982 130 188 83
1941 127 181 82 1983 130 184 86
1942 127 184 82 1984 125 180 80
1943 130 183 82 1985 128 179 86
1944 128 180 87 1986 123 177 79
1945 124 174 84 1987 129 183 85
1946 133 182 93 1988 127 183 79
1947 120 169 80 1989 133 186 88
1948 137 186 97 1990 137 190 93
1949 132 180 94 1991 128 183 83
1950 125 175 84 1992 130 186 84
1951 132 181 94 1993 123 177 77
1952 130 178 93 1994 135 194 84
1953 132 180 94 1995 124 182 75
1954 134 181 96 1996 124 181 76
1955 134 184 95 1997 132 188 84
1956 123 171 85 1998 139 190 97
1957 126 175 86 1999 132 185 87
1958 134 183 95 2000 127 181 81
1959 140 187 101 2001 130 185 85
1960 138 186 100 2002 130 183 86
2003 129 178 87
2004 133 189 87
61-90 130 180 88 19-04 127 181 87
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Fig. 2. Interannual variation of the air temperature in Honam district.
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Takle 3. The interarmmual variability of air temperature from 1919 to 2004, (unit : 0.1°C)

Station Tmean T 91— 04 Range Station Tmean T 91— 04 Range
Gunsan 126.4 129.9 3.5 Jeongeup 128.4 131.3 2.9
Jeonju 126.5 135.0 8.5 Namwon 122.2 123.1 0.9
Gwangju 132.1 139.0 6.9 Jangsu 104.4 104.4 0.0
Mokpo 135.6 140.7 5.1 Suncheon 124.8 126.6 1.8
Yeosu 139.4 145.4 6.0 Jangheung 128.4 129.7 1.3
Wando 140.2 142.2 2.0 Haenam 133.4 135.2 1.8
Buan 124.1 126.9 2.8 Goheung 135.2 135.7 0.5
Imsil 108.7 110.5 1.8 Mean 127.3 130.4 3.1
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Fig. 2-1. Annual mean air temperature anomaly in Honam district.
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Fig. 2-2. Annual mean maximum air temperature anomaly in Honam district.
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Fig. 2-3. Annual mean minimum air temperature anomaly in Honam district.
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Fig. 2-4. Annual mean air temperature anomaly in Honam district.
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Fig. 2-5. Annual mean maximum air temperature anomaly in Honam district.
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Fig. 2-6. Annual minimum air temperature anomaly in Honam district.

Table 4. Air temperature anomalies in Honam district. (unit : 0.17C)
Division mean Tmax Tmin
Year (=) (+) |range| (-) (+) |range| (-) (+) | range
1919~1930 405 | 1,60 | 5,65 | 3.23 | 2.42 | 5,65 | 3.26 | 3.23 | 6.49
1931 ~1940 5.64 | 2,57 | 8.21 | 5.94 | 4.13 | 10.07 | 4.80 | 2.63 | 7.43
1941 ~1950 3.89 | 3.92 | 7.81 | 4.70 | 2.72 | 7.42 | 4.21 | 7.89 | 12.1
1951 ~1960 4.49 | 535 | 9.84 | 4,70 | 3.17 | 7.87 | 1.43 | 8.77 | 10.2
1961 ~1970 1.76 | 6.08 | 7.84 | 5.71 | 2.85 | 8.56 0.0 9.34 | 9.34
1971 ~1980 7.75 | 2.46 | 10.21| 6.14 | 5.20 [11.34 | 6.51 | 5.16 | 11.67
1981 ~1990 3.37 | 3.54 | 6,91 | 2,54 | 5.05 | 7.59 | 5.77 | 3.52 | 9.29
1991 ~2004 3.16 | 3.78 | 6.94 | 2,96 | 5.03 | 7.99 | 5.23 | 3.28 | 8.51
Mean 4,26 | 3.66 | 7.93 | 4,49 | 3.82 | 8.31 | 3.90 | 5.48 | 9.38

AR 7129 AdvsEgS £t Fig. 3~Fig. 3-3 % Table 5~Table 8

1970 d ) o] F A L&A o] FElett. 2y HAVIY A5 diAHe 2
=5

o] ety W&ol AAY mieta F =3 A4S EUH(Fig. 3, Table 5).
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Fig. 3. Interannual variation of air temperature for spring in Honam district.
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Fig. 3-1. Annual mean air temperature anomaly in Honam area.
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Fig. 3-2. Annual mean maximum air temperature anomaly in Honam district.
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Fig. 3-3. Annual mean minimum air temperature anomaly in Honam district.

Table 5. Air temperature anomalies for spring in Honam district. (unit : 0.1C)

Division mean Tmax Tmin
Year (=) (+) |range| (=) (+) |range| (-) (+) |range
~ 1919~1930 6.98 | 4.21 |11.19] 6.50 | 5.12 [11.62| 5.69 | 4.12 | 9.81
1931 ~1940 9.51 | 3.99 |13.5] 10.7 | 4.70 |15.4| 9.02 | 5.17 [14.19
1941 ~1950 5.61 | 3.73 |9.34| 6.12 | 5.70 [11.82] 6.69 | 4.27 [10.96
1951 ~1960 5.57 | 4.96 |10.53] 6.48 | 2.79 |9.27| 2.55 | 7.71 [10.26
1961 ~1970 4.90 | 8.70 |13.6 | 7.62 | 5.02 [12.64| 1.26 | 15.32 [16.58
1971 ~1980 5.28 | 4.82 |10.1| 7.51 | 6.42 [13.93] 6.91 | 4.58 [11.49
1981 ~1990 2.47 | 5.82 |8.29| 0.59 | 7.56 |8.15| 4.94 | 3.53 |8.47
1991 ~2004 3.88 | 6.81 |10.69] 7.08 | 7.88 [14.96| 7.28 | 8.16 [15.44
mean 5.53 | 5.38 [10.90] 6.58 | 5.65 [12.22] 5.54 | 6.61 [12.15
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Fig. 4. Interannual variation of air temperature for summer in Honam district.
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Fig. 4-1. Annual mean air temperature anomaly in Honam district.
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Fig. 4-3. Annual mean minimum air temperature anomaly in Honam district.

Table 6. Air temperature anomalies for summer in Honam district. (unit : C)
Division mean —/Z-;nax Tmin
Year (-) (+) |range| (-) (+) |range| (-) (+) |range
~ 1919~1930 3.57 | 4.27 |7.84| 3.33 | 7.54 |10.87| 3.58 | 3.01 |6.59
1931 ~1940 4.11 4.26 [8.37| 7.99 8.12 |16.11| 4.09 3.03 | 7.12
1941 ~1950 5.45 5.91 |11.36| 5.31 9.95 [15.26| 3.22 6.80 [10.02
1951 ~1960 5.64 4.47 (10.11]10.94 | 3.99 |14.93| 4.10 5.88 |9.98
1961 ~1970 1.95 9.08 |11.03| 7.37 5.76 |13.13| 3.41 8.84 |12.25
1971 ~1980 7.11 6.81 [13.92| 9.55 6.77 [16.32]| 12.03 | 4.89 [16.92
1981 ~1990 4.25 4.44 (8.69 | 7.71 4.29 12 6.02 4.66 (10.68
1991 ~2004 6.44 3.47 [9.91]10.03 | 4.93 [14.96| 5.20 3.25 | 8.45
mean 4.82 5.34 |10,15]| 7.78 6.42 |14.20] 5.21 5.04 [10.25
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Fig. 5. Interannual variation of air temperature for autumn in Honam district.
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Fig. 5-1. Annual mean air temperature anomaly in Honam district.
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Fig. 5-2. Annual mean maximum air temperature anomaly in Honam district.
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Fig. 5-3. Annual mean minimum air temperature anomaly in Honam district.

Table 7. Air temperature anomalies for autum in Honam district. (it : C)

Division mean Tax T in

Year (-) (+) |range | (-) (+) |range| (-) (+) | range
1919~1930 6.62 | 3.82 | 10.44 | 5.66 | 8.58 | 14,24 5,79 | 3.71 | 9.5
1931 ~1940 3.88 | 3.94 | 7.82 | 5.78 | 4,70 | 10.48 | 3.87 | 3.88 | 7.75
1941 ~1950 7.22 | 6.28 | 13.5 | 5.00 | 4.62 | 9.62 | 8.92 | 9.24 | 18.16
1951 ~1960 4.43 | 5.83 |10.26 | 5.47 | 4.43 | 9.9 | 4.00 | 9.52 | 13.52
1961 ~1970 2.03 | 8.37 | 10.4 | 4.94 | 5.04 | 9.98 | 2.87 | 12.49 | 15.36
1971 ~1980 8.29 | 7.77 | 16.06 | 7.24 | 7.92 |15.16 | 11.22 | 8.28 | 19.5
1981 ~1990 8.97 | 4.04 |13.01 | 9.69 | 5.74 |15.43| 9.27 | 6.67 | 15,94
1991 ~2004 7.01 | 4.13 | 11.14| 6.14 | 5.39 [11.53| 9.43 | 6.35 | 15.78

mean 6.06 | 5.52 | 11.58 | 6.24 | 5.80 [12.04| 6.92 | 7.52 | 14.44

FHe AR ) eE 19809 FFse Ago] o HAmrlee e gol

9, A/ LS APl ALAL NFoR F e WA AAE AL B
T S H(Fig. 5, Table 7).

Table 7914 71232 S 7|Fo2 3t AFHA7|L2 05C AL spAeG L, 7|2
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Fig. 6-3. Annual mean minimum air temperature anomaly in Honam district.

Table 8. Air temperature anomalies for winter in Honam district. (unit : 0.17C)

Division mean Tax Toin

Year (=) (+) |range| (-) (+) |range| (-) (+) |range
1919~1930 6.10 4.58 |10.68] 9.11 3.49 | 12.6 | 5.59 3.47 | 9.06
1931 ~1940 7.92 6.08 14 9.04 4.65 [13.69| 7.99 7.93 [15.92
1941 ~1950 11.00 | 11.13 |22.13| 12.36 | 7.60 (19.96] 11.14 | 13.16 | 24.3
1951 ~1960 6.17 | 10.82 [16.99| 6.49 8.72 |15.21| 7.32 | 12.54 |19.86
1961 ~1970 6.06 4.69 |10.75]| 8.97 3.18 |12.15| 11.75 | 9.48 |21.23
1971 ~1980 7.22 8.51 [15.73| 0.87 | 13.54 |14.41] 8.99 | 13.32 |22.31
1981 ~1990 9.41 | 10.37 |19.78| 8.14 | 10.28 [18.42| 12.55 | 9.47 |22.02
1991 ~2004 3.31 7.65 [10.96| 0.00 | 10.28 |10.28| 6.47 6.29 [12.76

mean 7.15 7.98 [15.13| 6.87 7.72 (14.59| 8.97 9.46 |(18.43
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Table 9. Annual mean air temperature of inland and seacocast from 1919 to 2004 in

Honam district. (it : 0.17C)
ground Inland Seacoast

year mean T ax Thin mean T ax Thin
1919 121 179 74 134 183 98
1920 125 180 78 139 189 104
1921 119 173 74 132 180 97
1922 123 179 78 136 186 99
1923 117 171 74 130 178 94
1924 118 177 69 130 182 94
1925 117 172 71 130 180 94




Table 9 continued

ground Inland Seacoast

year mean Tax T in mean Tnax Toin
1926 116 170 73 129 176 93
1927 119 178 73 133 183 97
1928 119 177 71 132 181 9%
1929 120 180 72 135 184 98
1930 124 178 80 138 182 104
1931 117 173 72 128 172 94
1932 122 180 76 133 178 101
1933 118 175 72 130 174 97
1934 115 174 70 128 172 9%
1935 125 187 75 137 183 104
1936 113 173 66 124 168 92
1937 127 185 81 138 183 104
1938 121 179 75 131 177 99
1939 127 190 76 137 187 103
1940 120 181 69 134 182 98
1941 123 180 75 134 182 98
1942 123 182 74 136 187 98
1943 123 184 73 138 183 100
1944 122 181 72 135 179 102
1945 117 176 69 130 173 98
1946 129 185 82 137 180 105
1947 115 171 69 125 168 91
1948 132 189 86 142 184 109
1949 128 183 84 136 177 105
1950 132 188 85 119 163 83
1951 128 183 84 137 179 105
1952 127 180 83 134 176 102
1953 128 182 84 136 178 104
1954 130 184 85 138 178 106
1955 130 187 83 139 181 106
1956 119 173 75 128 168 9%




Table 9 continued

ground Inland Seacoast

year mean Tax T in mean Tnax Toin
1957 121 177 75 131 173 98
1958 130 186 84 139 181 106
1959 136 190 91 144 184 112
1960 134 188 90 143 184 110
1961 138 188 94 145 184 112
1962 129 182 84 137 179 104
1963 125 174 83 133 172 101
1964 138 187 96 144 182 114
1965 127 180 95 134 175 102
1966 132 184 89 139 180 108
1967 131 184 88 137 179 106
1968 130 184 87 131 172 105
1969 125 175 82 126 165 95
1970 127 179 82 128 168 98
1971 128 181 81 130 171 99
1972 131 182 88 132 172 100
1973 126 184 75 137 180 98
1974 118 176 66 128 172 89
1975 127 184 80 139 181 103
1976 118 177 68 129 173 91
1977 125 189 72 136 182 97
1978 128 193 73 141 190 101
1979 125 188 72 139 186 100
1980 113 172 62 126 170 89
1981 115 177 63 129 175 89
1982 124 189 71 137 186 98
1983 124 185 74 138 181 101
1984 120 181 69 132 177 9%
1985 123 180 76 135 178 99
1986 117 178 68 130 175 93
1987 124 187 75 135 180 98




Table 9 continued

ground Inland Seacoast
year mean Tax T in mean Tnax Toin
1988 119 184 66 135 181 98
1989 125 186 75 141 184 105
1990 130 189 82 144 188 109
1991 121 184 71 136 182 100
1992 123 186 71 140 186 102
1993 116 178 64 132 176 95
1994 127 194 68 145 192 105
1995 115 182 60 135 182 95
1996 116 182 62 134 179 9%
1997 123 190 68 140 187 100
1998 133 193 83 147 188 112
1999 126 188 73 140 182 103
2000 120 184 66 135 179 97
2001 123 188 70 139 183 102
2002 124 186 72 136 180 101
2003 123 181 74 133 175 98
2004 127 193 73 138 186 99

61-90 125 183 78 135 178 100

91-04 123 187 70 138 183 100
Mean 124 182 76 135 179 100
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Fig. 7. Interannual variation of the air temperature for inland in Honam district.
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Fig. 8-1. Monthly mean air temperature from 1987 to 2004 at Jangsu.
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Aol T}
Tekle 10. Correlation coefficient for interammual variation of air temperature in Honam
district. (it : 0.17C)
Elements r Elements r
annual T ax 0.75 annual T i 0.82
mean 0.92 mean 0.88
inland Tiax 0.79 Seacoast Tax 0.59
T in 0.72 T in 0.91
mean 0.65 mean 0.55
spring T ax 0.43 summer T ax 0.34
T in 0.68 T in 0.52
mean 0.66 mean 0.63
autumn Tax 0.50 winter Tax 0.53
T in 0.60 T in 0.59
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Appendix 1. Monthly mean air temperature from 1919 to 2004.

Division Jan | Feb | Mar | Apr | May |June|July| Aug | Sep | Oct | Nov | Dec |mean
mean -4 9| 50| 112| 165| 210| 248 | 256| 212| 151| 83| 24[135.6

Gunsan | Tmax 34| 48| 93| 162| 213| 252| 285| 296| 256| 199 | 128| 65[178.7
Tmin | -37| -25| 15| 72| 127| 177| 221| 226| 176| 109| 46| -10[100.6

mean | -13 5| 53| 120| 173| 217| 257| 260| 208| 142| 78| 17[136.4

Jeonju | Tmax 34| 56| 113| 186| 238| 275| 302| 309| 264| 208| 135| 65(192.7
Tmin | 54| -39 3| 63| 118| 170| 223| 224| 164| 89| 29| -26/ 90.0

mean -1 16| 61| 124| 176| 217| 255| 261| 213| 149| 86| 27[141.6

Gwangju | Tmax 45| 67| 121| 188| 238| 271| 296| 308| 266| 213| 143| 76[196.0
Tmin | -39| -27| 13| 69| 123| 176| 225| 226| 171 9% | 36| -14| 97.2

mean 13| 22| 61| 119| 168| 208| 248| 261| 219| 163| 102| 43(144.0

Mokpo | Tmax 56| 69| 113| 172| 220| 254| 286| 305| 267| 218| 152| 87[192.0
Tmin | -20| -11 23| 78| 130| 177| 223| 233| 186| 123| 63 8109.6

mean 19| 32| 73| 127| 173| 206| 242| 258| 221| 169 | 107| 47 [147.9

Yeosu | Tmax 57| 73| 115| 168 | 212| 240| 270| 290| 255| 208 | 146| 85(184.9
Tmin | -13| -2| 37| 93| 141| 180| 221 | 234| 194| 136| 74| 14[117.7

mean 33| 4 65| 109 | 149| 192| 225| 242| 214| 167| 112| 62[140.8
Heuksando | Tmax 55| 66| 96| 145| 183| 225| 253 | 271| 239| 190| 136| 83[169.0
Tmin 14| 21 42| 81| 122| 166| 203| 221| 196| 149| 93| 44(118.9

mean 26| 37| 74| 127| 169| 204 | 241 | 255| 221| 169| 107| 52 [148.2

Wando | Tmax 66| 77| 117| 171| 212| 243| 275| 291| 260| 212| 151 95 [188.6
Tmin -6 2| 36| 86| 131| 174| 216| 228| 189| 132| 70| 17|114.4

mean -1| 22| 56| 113| 155| 195| 219| 229| 202| 140| 84| 30[128.6

Jindo | Tmax 38| 70| 109| 167| 199| 240| 250| 270| 250| 195| 131 72 (174.5
Tmin | -27| -12| 18| 75| 122| 165| 198| 206| 174| 106| 50 2| 97.7

mean -8 9| 49| 113| 165| 210| 249 | 254| 205| 143| 78| 19(133.4

Buan Tmax 39| 58| 105| 177| 225| 263| 294| 302| 261| 206| 134| 70(187.6
Tmin | 53| -36| -1| 56| 110| 168| 212| 212| 157| 86| 27| -26| 85.3

mean | 31| -10| 40| 107| 159| 204| 238| 240| 188| 120| 54| -5[119.0

Imsil | Tmax 35| 55| 112| 185| 231| 264| 288| 295| 258| 201 | 127| 61(186.5
Tmin | 90| -67| -21| 33| 91| 149| 200| 194| 135| 55| -8| -60| 61.0

mean -6| 10| 57| 122| 174| 217| 254| 257| 208| 146| 79| 20(138.0

Jeongeup | Tmax 46| 64| 120| 192| 240| 274| 302| 308| 268| 211| 137| 72(196.6
Tmin | 57| -40 0| 58| 110| 167| 215| 213| 154| 87| 24| -25| 84.6

mean | -16 5| 55| 120| 172| 217| 250| 253| 203| 135| 66 6132.7

Namwon | Tmax 51 73| 130| 200| 244| 277| 299| 308| 270| 216| 141 76 [200.8
Tmin | -68| -53| -13| 42| 101| 164| 210| 206| 149| 69 7| -47| 74.0

mean | -29| -11 39| 104| 155| 197| 231| 230| 181| 111 51 -5(114.5

Jangsu | Tmax 30| 55| 108| 180| 220| 253| 276| 282| 247| 193 | 124| 59(178.9
Tmin | -83| -68| -22| 31| 92| 147| 193| 188| 129| 46| -9| -60| 58.6




mean -5 13 60 122 169 212 248 251 202 137 72 16 [134.6
Suncheon | Tmax 55 79 131 198 241 272 297 306 269 217 146 84 (201.0
Tmin -53 -41 -2 490 104 162 211 208 156 81 17 -35| 81.1
mean 4 20 62 120 168 209 246 253 207 145 81 26 |137.7
Jangheung | Tmax 60 81 128 188 232 263 289 302 269 220 151 90 (198.5
Tmin -43 =32 3 52 108 165 214 212 158 84 24 -26| 85.9
mean 12 24 64 122 170 211 248 256 212 154 91 36 (|142.2
Haenam Tmax 60 76 121 183 227 260 288 301 267 217 149 90 (195.4
Tmin =31 -23 10 60 114 170 218 216 164 95 36 -13| 93.6
mean 12 28 71 128 173 211 247 257 214 156 91 35(144.4
Goheung | Tmax 69 87 132 191 233 262 290 303 269 221 156 98 (201.2
Tmin =37 -26 11 60 113 163 214 214 165 95 32 =211 91.3
Appendix 2. Seasonal mean air temperature in Honam area.
keason Spring Summer Autumn Winter
Year | mean | Tmax | Tmin | mean | Tmax | Tmin | mean | Tmax | Tmin | mean | Tmax | Tmin
1919 117 179 67 241 290 206 146 203 103 7 51 -32
1920 113 170 68 242 293 205 162 222 117 10 53 -26
1921 107 164 62 234 280 200 140 195 96 21 67 =17
1922 116 178 67 245 297 210 150 205 108 7 52 =31
1923 110 166 66 237 286 203 144 200 102 3 44 -35
1924 100 162 54 243 298 205 141 199 97 11 59 -29
1925 102 163 55 234 | 280 | 201 150 | 208 106 8 54 -31
1926 106 163 61 237 285 203 147 198 106 1 46 -38
1927 106 166 61 241 292 207 151 211 105 8 53 -33
1928 113 176 65 236 289 199 144 201 100 8 52 =31
1929 109 169 63 248 303 209 139 199 93 14 57 -26
1930 123 176 80 243 | 286 | 211 143 196 101 15 63 -25
1931 101 161 53 229 274 196 147 202 105 13 54 -23
1932 102 159 57 242 291 208 143 201 99 23 66 -12
1933 101 156 58 242 292 209 148 203 105 4 47 =34
1934 106 166 60 238 282 207 138 191 99 5 52 -35
1935 118 181 70 241 291 207 153 211 109 11 57 =27
1936 95 154 50 231 275 202 151 213 104 -3 41 -41
1937 114 171 69 243 295 209 155 209 115 17 61 =22
1938 119 174 77 239 288 207 149 206 106 -2 45 -42
1939 114 176 66 249 308 209 155 212 111 12 60 -28
1940 106 176 58 239 287 204 148 208 101 6 53 -38
1941 115 179 60 230 274 199 142 204 92 19 67 22




1942 116 169 68 251 303 | 215 148 | 204 104 10 56 -32
1943 116 175 68 243 | 291 209 154 | 207 111 9 61 -36
1944 109 167 63 246 | 297 | 208 158 | 211 117 1 47 -39
1945 106 166 60 237 | 282 | 205 158 | 208 118 -6 41 -48
1946 112 165 68 245 | 289 | 215 158 | 214 114 17 62 -23
1947 106 165 56 234 | 277 | 202 140 196 97 -1 40 -35
1948 120 176 76 241 284 | 211 151 204 108 35 80 -5
1949 110 163 68 235 | 280 | 203 155 | 208 115 27 68 =7
1950 122 180 76 233 | 281 198 138 193 90 26 68 -11
1951 108 161 66 239 | 285 | 206 154 | 208 114 29 72 -9
1952 116 171 74 242 | 289 | 208 153 | 203 113 9 49 -25
1953 114 171 69 241 281 214 156 | 210 113 16 58 -19
1954 118 173 72 231 271 202 159 | 212 118 27 68 -8
1955 121 175 78 244 | 288 | 214 150 | 202 108 23 71 -20
1956 110 160 70 236 | 278 | 206 142 194 100 6 51 -34
1957 107 164 62 228 | 267 199 148 | 208 101 19 61 -17
1958 118 174 72 241 287 | 209 151 199 112 28 73 -12
1959 125 177 82 245 | 291 212 159 | 211 117 30 68 -5
1960 122 175 79 248 | 294 | 216 160 | 208 119 24 67 -14
1961 126 176 80 253 | 291 223 171 217 132 15 60 =22
1962 115 172 65 241 282 | 208 153 198 113 24 68 -11
1963 120 165 82 239 | 276 | 210 154 | 205 110 2 46 -34
1964 132 180 92 250 | 290 | 218 160 | 206 121 22 62 -11
1965 111 164 88 238 | 278 | 211 159 | 211 102 13 57 -17
1966 124 173 84 245 | 286 | 215 158 | 207 119 16 63 -23
1967 126 179 84 253 | 297 | 221 158 | 210 117 0 40 -34
1968 116 167 75 239 | 283 | 206 153 | 202 115 16 55 -16
1969 111 161 70 234 | 274 | 201 147 195 110 10 47 =22
1970 106 156 65 236 | 274 | 208 156 | 200 117 13 60 -49
1971 111 163 68 241 283 | 211 153 | 210 110 13 72 -41
1972 90 150 75 235 | 289 184 148 | 204 103 29 88 -4
1973 118 174 64 248 | 296 | 209 138 193 91 19 65 =22
1974 112 168 59 228 | 273 189 140 198 90 9 58 -33
1975 114 169 64 243 | 289 | 205 165 | 216 122 9 56 -31
1976 110 167 59 230 | 274 193 134 192 84 17 70 =27
1977 121 176 71 238 | 287 | 200 159 | 221 107 1 57 -46
1978 119 187 56 251 299 | 213 152 | 210 102 15 69 -30
1979 114 175 58 238 | 283 | 201 144 | 207 92 31 86 -15
1980 112 170 58 222 | 264 189 142 | 202 92 -1 49 -43
1981 117 180 59 240 | 288 | 201 131 187 84 -2 50 -47
1982 122 184 66 237 | 288 194 153 | 212 104 10 66 -34
1983 125 183 73 238 | 286 | 200 152 | 206 110 6 59 -39




1984 113 173 59 246 | 292 | 210 147 | 208 96 -4 47 -46
1985 118 176 66 243 | 289 | 207 153 | 201 112 1 51 -42
1986 116 178 63 233 | 279 197 135 191 90 7 59 -36
1987 112 171 61 234 | 276 | 200 151 211 102 19 74 -25
1988 110 172 56 241 288 | 203 144 | 208 92 12 65 -33
1989 124 188 68 232 | 277 195 145 | 202 99 30 79 -10
1990 118 173 69 247 | 294 | 211 159 | 220 112 23 72 -18
1991 117 179 64 236 | 279 | 203 143 | 206 92 17 70 -26
1992 119 181 65 236 | 284 195 141 200 93 25 78 -18
1993 113 176 57 221 264 187 144 | 203 95 14 67 -31
1994 117 178 60 252 | 305 | 208 153 | 218 97 18 74 -30
1995 112 174 53 239 | 285 | 201 139 | 205 86 8 64 -39
1996 104 165 47 238 | 283 | 202 146 | 208 95 8 69 -42
1997 120 181 67 241 288 | 202 149 | 210 98 17 73 -31
1998 132 188 85 235 | 273 | 205 159 | 216 113 31 83 -15
1999 121 180 66 233 | 277 198 154 | 208 111 21 73 -24
2000 113 179 54 240 | 287 | 204 142 196 98 13 64 -32
2001 119 183 63 240 | 287 | 204 150 | 209 102 13 62 -30
2002 125 184 73 232 | 276 198 134 191 87 29 80 -13
2003 121 175 74 223 | 264 192 154 | 209 109 17 64 =25
2004 118 179 63 239 | 287 | 203 151 211 104 24 80 =22
61-90 | 116 172 69 240 | 284 | 204 150 | 205 105 13 62 -29
mean 114 172 67 239 | 285 | 205 149 | 205 105 14 61 =27




Appendix 3. Annual mean air temperature anomalies in Honam area.

year mean Tmax Tmin year mean Tmax Tmin
1919 -1.5 0.3 -1.2 1962 3.9 -0.5 6.7

1920 2.7 3.8 3.9 1963 -0.5 -7.5 4.9

1921 -3.8 -4.0 -1.8 1964 11.9 3.8 18.0
1922 0.2 2.2 1.1 1965 1.2 -3.1 11.3
1923 -5.6 -6.6 -3.2 1966 6.5 1.3 11.4
1924 -5.1 -1.5 -5.5 1967 4.9 0.8 9.9

1925 -5.6 -4.2 -4.6 1968 1.9 -3.6 8.5

1926 -6.5 -7.5 -4.4 1969 -3.4 -11.5 2.5

1927 =2.7 -0.1 -2.2 1970 -1.4 -8.1 4.2

1928 -3.7 -1.3 -3.9 1971 0.5 -5.3 4.5

1929 -1.9 1.2 -2.5 1972 2.8 -4.8 8.1

1930 1.8 -0.7 4.7 1973 1.8 1.5 -1.8
1931 -6.6 -8.1 -4.4 1974 -6.9 -6.5 -11.1
1932 -1.6 -1.3 0.9 1975 3.7 1.9 2.8

1933 -5.4 -6.0 -2.5 1976 -6.3 -4.9 -9.9
1934 -7.5 -7.9 -4.4 1977 0.6 4.8 -4.4
1935 1.6 4.4 2.1 1978 5.2 10.7 -1.9
1936 -10.5 -9.8 -8.4 1979 2.7 7.2 -3.2
1937 3.1 3.5 5.5 1980 -10.1 -9.3 -13.3
1938 -2.9 -2.5 -0.4 1981 -7.6 -4.3 -12.8
1939 3.0 8.1 2.1 1982 1.3 7.0 -4.5
1940 -4.5 0.5 -8.6 1983 1.3 3.1 -1.1
1941 -2.4 0.3 -4.8 1984 -3.6 -0.7 -7.4
1942 -1.7 3.2 -5.5 1985 -0.6 -1.4 -1.4
1943 1.3 2.8 -5.4 1986 -6.1 -3.8 -8.7
1944 -0.7 -0.3 -0.2 1987 -0.1 2.6 -2.5
1945 -5.4 -6.2 -3.5 1988 -2.3 2.8 -7.8
1946 3.9 1.9 6.2 1989 3.8 5.8 1.0

1947 -9.3 -11.1 -7.1 1990 7.8 9.0 6.1

1948 7.7 5.5 10.2 1991 -0.7 2.7 -3.7
1949 2.7 -0.8 7.2 1992 1.3 5.4 -3.4
1950 -3.6 -5.1 -2.9 1993 -5.8 -3.1 -10.2
1951 3.3 0.8 7.1 1994 6.0 13.0 -3.5
1952 1.0 -2.5 5.3 1995 -4.6 1.4 -12.0
1953 2.9 -0.7 7.0 1996 -5.2 0.4 -11.3
1954 4.8 0.2 8.6 1997 2.5 7.3 -3.1




1955 5.3 3.4 7.6 1998 10.4 9.8 9.5
1956 -5.6 -9.9 -1.9 1999 3.4 4.2 0.2
1957 -3.4 -5.7 -0.9 2000 -2.1 0.9 -6.3
1958 5.3 2.9 7.7 2001 1.4 4.7 -2.5
1959 10.9 6.4 14.1 2002 1.0 2.1 -1.0
1960 9.4 5.4 12.7 2003 -0.5 -2.8 0.1
1961 12.2 5.5 16.0 2004 4.3 8.6 -0.4




Appendix 4. Seasonal mean air temperature anomalies from 1919 to 2004 in
Honam area.

season Spring Summer Autumn Winter

year \| mean | Tmax | Tmin | mean | Tmax | Tmin | mean | Tmax | Tmin | mean | Tmax | Tmin
1919 2.8 7.5 0.5 1.8 5.3 1.5 -3.6| -2.5| -1.6| -7.2| -9.8] -5.1
1920 -1.3| -1.5 1.6] 2.8/ 8.0 0.5 12.7| 16.8| 12.7] -3.3| -8.7 0.6
1921 -7.5| -7.5| -4.5| -5.4| -4.9| -4.3| -9.9| -10.0| -8.8 7.7 5.5| 10.4
1922 1.3 5.8 0.6 6.3| 11.5| 5.2 0.4 0.0 2.9] -7.2| -9.2| -4.2
1923 -4,7| -5.5| -0.4] -1.9 1.1 -1.8] -5.3| -5.4( -3.0|-10.7| -17.3| -7.7
1924 [ -14.0| -10.2| -12.7| 4.3| 12.5 0.5| -8.3| -6.2| -7.5] -2.5| -2.7| -2.4
1925 [ -12.5| -8.9| -11.4} -5.2| -4.7 -4.0 0.7 2.8 1.0 5.7/ 6.8 -4.2
1926 -8.2| -8.9| -6.0] -2.4| -0.4 -1.7| -2.9| -6.7 1.4] -12,5| -15.0f -11.1
1927 -8.5| -6.4| -5.7] 2.3 7.0 2.7 1.4 6.1 0.5 -6.2| -7.8| -6.4
1928 -1.0 3.6| -1.4] -3.0| 4.3 -6.0| -5.3| -4.2| -4.6] -5.7| -9.7| -3.6
1929 -5.0| -3.0| -3.4| 8.5| 17.6| 4.2|-10.9| -6.5|-11.8| -0.2| -4.0 1.1
1930 8.5 3.6| 13.8] 4.0 0.8 6.7] —-6.8| -9.4| -3.3 1.5 1.5 1.8
1931 [ -13.5| -11.2| -13.2| -10.5| -11.0f -8.7| -2.1| -3.5 0.7 -0.5| -7.5| 3.6
1932 [ -12.0| -13.2| -9.2f 2.6 6.1 3.2 -6.3] -3.7| -5.6 9.3 4.7 15.1
1933 [ -13.7| -15.7| -8.2] 3.0 6.8/ 4.0 -1.6| -1.7 0.7] -9.3| -14.0| -6.6
1934 -8.5| -6.0| -6.9| -1.5| -3.2| 2.3]-11.1|-14.2| -5.3] -9.0/ -9.0| -7.9
1935 3.3] 9.0/ 3.0 2.0 6.3 2.0 3.4 5.6 3.9] -2.3] 4.0/ -0.4
1936 [ -19.3| -17.9| -16.4} -7.7( -9.7| -2.7 1.7 7.8 -0.6| -16.8| -20.3| -13.9
1937 -0.3| -0.5| 2.5 4.1] 10.0| 4.2 5.6 4.0/ 10.4 2.8 -0.3|] 5.1
1938 4.7 1.8/ 10.1] -0.4| 2.6 1.8] -0.6 1.3 1.2| -15.3| -16.5| -14.7
1939 -0.7| 3.6/ -0.7] 9.6| 22.8/ 3.8 5.1 6.6 6.4] -2.0| -1.3] -1.2
1940 -8.0| 4.5 -8.5| -0.4| 2.3 -0.9| -1.7 2.9 -4.0 -8.0| -8.3|-11.2
1941 3 7.1 -6.1] -8.6[ -10.6| -5.2| -7.3| -1.5|-12.4 4.9 5.4 4.5
1942 71 -2.5 1,91 11.8| 18.3| 10.3| -1.3| -1.4[ -1.0] -3.9| -5.7| -4.7
1943 70 3.1 1.6f 3.5 5.5/ 4.5 4.2 2.1 6.7] -4.3] -0.5| -9.5
1944 -5.3] -5.0| -4.0 6.5 11.7| 3.2 8.7 5.5| 12.4| -12.5| -14.0| -12.3
1945 -8.0| -6.0| -6.5| -2.5| -2.6| -0.1 8.7 2.8| 13.5(-19.9| -19.9| -21.0
1946 -2.5| -7.4 1.7 6.2 4.4/ 10.2 8.4 9.3 9.1 3.3 0.3] 3.8
1947 -8.2| -6.5| -10.1] -5.5| -8.2| -2.3] -9.0| -8.8| -8.0| -14.4| -21.7| -8.2
1948 5.9 4.5 9.4 1.5 -1.0] 5.8 2.0/ -0.9 3.5] 21.4| 18.6| 22.2
1949 -4.0| -9.2 1.4 -4.2| -5.1| -2.0 5.7 3.4| 10.1] 13.3 7.0 19.5
1950 8.2 8.0/ 9.7| -6.4| -4.2( -6.5|-11.2| -12.5| -14.2| 12.7 6.7 15.8
1951 -6.2| -11,0| -0.7| -0.5 0.1 1.7 4.7 2.5 9.2] 15.0| 10.6| 18.2
1952 1.9 -0.6 7.00 2.6 3.9 3.5 3.6/ -1.9 8.8] -4.3| -11.9 1.9
1953 0.2| -0.7( 2.6 2.4/ -4.5| 9.3 6.3 5.1 8.1 2.6/ -3.6/ 8.1
1954 3.3 0.6 5.0 -7.7|-14.5| -2.5 9.8 6.8| 13.0] 13.5 6.9 18.7
1955 6.7 2.7\ 11.4) 4.6 3.2 8.9 0.3 -2.8 3.0 9.4 9.7 7.1




1956 -3.8| -12.0| 3.0| -3.2| -6.9| 1.2 -7.3| -11.4| -4.5| -8.1| -10.3| -7.3
1957 -6.8| -8.0| -4.4|-11.1| -17.9| -5.7| -1.5| 2.6/ -3.5| 5.7/ -0.2| 9.8
1958 3.5/ 2.5 5.3 2.0/ 1.7( 3.8 1.7 -5.8 6.9] 14.0| 12.2| 15.0
1959 11.2| 5.5 15.1 6.2| 5.9/ 7.6 9.7 6.4 12.4] 16.2| 7.1] 21.5
1960 7.8 2.6/ 12.3] 9.0 9.2| 11.1] 10.4| 3.1| 14.7| 10.2| 5.9| 12.6
1961 11.7) 4.4| 13.3] 13.5( 6.1 18,5 21.7| 11.7| 27.3] 1.7 -1.2| 4.9
1962 1.1 -0.1] -1.4] 1.5 -2.9| 3.6/ 3.1| -6.8| 8.4] 10.0f 7.2| 16.4
1963 6.0| -6.5| 15.6] -0.5( -9.1f 5.6 4.2 -0.4| 5.4|-11.7| -14.9] -6.8
1964 18.2| 7.7 25.8] 11.1] 4.9| 13.6| 10.3| 0.8| 16.2| 7.9 0.9| 16.3
1965 -3.3| -7.6| 21.3] -1.0| -7.5| 6.7 9.3] 6.3 -2.9] -0.3| -4.3| 10.0
1966 10.2| 0.6 17.4} 5.8/ 0.5 10.4f 8.2 1.9| 14,5 1.9 1.5/ 3.5
1967 11.8| 7.4 17.0}) 13.5( 11.5| 16.7| 8.2 4.5| 12.5| -14,1| -20.8| -6.7
1968 2.0 -4.5| 8.7 -0.2| -1.8] 1.7 3.8/ -2.9| 10.3] 1.9/ -5.8/ 10.6
1969 -3.0| -11.1| 3.5| -5.1| -11.4| -3.4| -2.0| -10.0| 5.1 -3.7| -14.3] 4.6
1970 -8.4| -15.9| -1.1| -3.0| -11.4| 2.9 6.4| -4.6| 12.8| -0.5| -1.4|-21.8
1971 -3.5| -9.3| 1.1} 2.2 -1.7) 6.5 3.5/ 5.1 5.0 -0.2| 10.3| -14.3
1972 | -24.1| -22.1| 8.3] -3.7| 3.8/ -20.3] -1.2| -0.6| -1.8| 14.9| 26.4| 22.8
1973 3.6 2.5| -2.5| 9.3| 11.4| 4.2)-11.1|-12.4| -13.8| 5.2 3.8 4.9
1974 -2.0| -3.8| -7.9|-11.2| -12.2| -15.7| -9.5| -7.4| -15.1| -4.9| -3.3| -5.7
1975 -0.6| -2.5| -2.4] 3.5/ 3.5/ 0.3 16.0| 10.8| 17.2 -4.3| -5.2| -3.9
1976 -3.9] -5.0| -7.5| -9.5| -11.0| -11.3] -15.5| -13.2| -20.3| 3.7 9.0/ -0.4
1977 6.3] 4.2 4.4 -1.0/ 1.5 -5.2| 9.4| 16.3| 2.6|-12.5| -3.8| -19.5
1978 46| 15.6| -10.5| 12.3| 13.7| 8.5 2.2| 5.4 -2.8 1.8 7.4/ -3.0
1979 -0.1| 3.4/ -8.6] -0.8| -1.9| -4.0| -5.4| 2.0|-12.3| 16.9| 24.3| 12.3
1980 -2.7 -2.2| -9.0| -16.6| -21.0| -15.6| -7.0| -2.7|-12.4| -14.2| -12.1| -16.2
1981 2.4 7.9] -7.1 1.1 3.0| -4.1| -18.4| -17.6| -20.2| -15.4| -11.2| -19.7
1982 7.7 12.1| -0.1} -2.5| 3.2|-10.2| 3.3] 6.7 -0.7| -3.3] 5.3] -6.9
1983 10.9| 11.5( 6.5 -0.8( 0.8 -4.4| 2.8 1.2 5.2 -7.8] -1.9|-11.6
1984 -1.7{ 1.1} -7.3] 7.3] 6.5/ 5.5 -2.9| 3.4| -8.4|-17.3| -14.5| -19.3
1985 3.4 .5 -0.8] 4.1| 4.1 2.6] 3.2 -4.4 7.6]-13.2| -10.6| -15.0
1986 .3 .6| -8.5] -5.6| -6.3| -7.4| -14.2( -13.6| -14.9] -6.9| -2.6| -9.1
1987 -1.9] -1.1] -5.3] -5.3| -8.7| -4.8] 1.2| 6.1 -2.3] 5.4 13.1| 2.4
1988 -3.8| -0.1| -10.4| 1.7 3.4| -1.3] -5.0| 2.6|-13.1| -2.0| 4.3| -6.2
1989 9.9] 16.1 1.7 -7.1] -8.2| -9.8| -4.4| -3.1| -5.3] 16.6| 17.6| 17.2
1990 4.1 0.8/ 2.4 8.0 9.0/ 5.9 9.8 14.5| 7.2 9.1 11.1] 8.9
1991 3.0/ 6.7 -2.5| -2.9| -6.1| -1.2| -6.4| 0.8|-12.2| 3.4 8.7| 1.0
1992 5.0/ 9.1 -1.1] -3.4] -0.8| -9.7|] -8.0| -4.6|-11.8] 11.5| 17.2| 8.9
1993 -1.4| 4.5| -9.2| -17.6| -21.0| -17.9] -5.0| -2.3| -10.0] 0.6/ 5.5 -3.6
1994 2.9 5.7 -6.6] 13.3] 19.8| 3.3| 3.4| 13.0| -7.8] 4.1| 12.8| -2.8
1995 -2.6| 2.0|-13.4| 0.0 0.0] -3.3]-10.1| -0.5|-18.8| -5.7 3.2|-12.6
1996 | -10.4 -7.1| -19.2| -1.4| -2.5| -2.3| -3.1| 2.8 -9.3] -6.0| 7.4|-14.6




1997 6.1 9.3 0.5 1.5 3.2 -2.3|] -0.4| 4.5 -6.7| 2.9| 11.4| -4.2
1998 18.3| 16.3| 18.2} -3.7(-11.6( -0.1| 10.0| 11.4| 8.3] 17.0| 22.3| 11.7
1999 6.6| 8.5 -0.7} -5.7( -7.7( -7.0| 4.8 2.9 6.0 7.8] 12.3] 2.5
2000 -1.1 7.1 -12.5 1.0 1.9 -1.0] -7.7| -9.1| -6.7 -0.9| 2.6| -4.9
2001 4.8/ 10.8| -4.0) 1.3] 2.4 -0.5{ 0.3] 3.9/ -2.7| -0.7| 0.9| -2.7
2002 11.0| 12.1 6.7 -7.4] -9.3| -7.1| -15.5| -14.2| -17.3| 15.7| 18.8| 13.6
2003 6.4| 3.2 7.2)-15.7( -21.3| -13.1| 4.4 3.6| 4.8 2.9 2.4 1.7
2004 4.1 7.2 -3.5] 0.3 2.2 -2.0] 1.9 5.7 -0.6] 10.6| 18.5 4.6
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