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ABSTRACT

A Study on the Air Temperature Changes

and Regional Characteristics in South Korea

Kim, Tae Ryong
Advisor : Prof. Ryu, Chan-Su Ph.D.
Department of atmospheric science

Graduate school of Chosun university

Global warming is regarded as one of the most critical issues that should
be taken care of by the entire global community as it threatens the survival
of mankind. South Korea, in particular, undergoes faster warming than the
average rate of global warming.

South Korea has revealed various warming rates and trends being surrounded
by sea on three sides and having complex terrains dominated by mountains.
The rates wvary according to regions and their urbanization and
industrialization. Differences also derive from seasons and weather
elements. Changes to the highest, mean, and lowest temperature are also
different according to the characteristics of regions and observatories,
which is more apparent where the force of artificial weather applies. In an
urban area, temperature gaps tend to decrease as the lowest temperature
rises more than the highest temperature. Meanwhile, temperature gaps grow
further in a coastal or country region where the force of artificial weather
is small and the force of natural weather prevails.

In this study, the investigator analyzed the changes to the weather
elements of 11 observation spots that had gone through no changes in terms

of observation environment since 1961, were consecutively observed, and had

- vii -



the quality of their observation data monitored on an ongoing basis. Using
the results, | tried to identify natural and artificial causes affecting
certain spots.

Located on the east coast of the Asian Continent, South Korea sees weather
changing very dynamically. Having huge influences on our weather, China has
achieved very rapid industrialization for the last 30 years and produced
more and more greenhouse gases and air pollution due to large-size
development projects. All those phenomena affect our weather system in
significant ways. Global warming continues due to various reasons with
regional change differences. Thus the analysis results of the study will
hopeful ly serve as basic data of weather statistics with which to set up

countermeasures against climate changes.
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ol & =AY HEOZ QFH 2102 HW X0, Mol XEez 2/ oA
T &9 Ul AHIZHO T4, =3 = E TAlst e = =
oz A4S CHTable 3-2). 0l0f Btoll =22 0.69C/1004E2 ASEZ & I
- 20l OHE Jl2 AsSE80 He 2y, 285, 8=F, M=, R&, HE2
2~3T/100E2 HInNA R ASEZ2 LIEIRCH. 0 & 282 HF, 242 o
2o defs 22 AR =2 = UL M= 220 A3l SHEUHE =
ot 2401 /XS Al SAR= 08 g2 8 2N =H SZ2E 2 ¢
SOF 0l 2ol Aoz =FHECHFig.3-1, 3-2, & 3-3)
Table 3-1. Decadal variation of annual mean temperature(region).
National West East South Metro
Decade Rural Islands .
average Coastal Coastal Coastal Cities
1960'S 12.5 12.7 13.9 11.6 13.6 12.7
1970'S 12.2 12.5 12.7 14.1 11.6 13.7 12.9
1980'S 12.3 12.7 12.8 14.2 11.6 13.8 13.1
1990'S 12.6 13.1 13.4 14.6 11.8 14.3 13.7
2000'S 12.9 13.2 13.4 14.7 11.8 14.3 13.9
00-60 0.7 0.7 0.8 0.2 0.7 1.2
/b 2.59 / 2.12 / 2.11 / 2.22 / 0.69 / 2.14 / 3.21/
a
11.71 12.26 12.45 13.73 11.45 13.41 12.45
2020'S 13.4 13.6 13.8 15.2 11.9 14.8 14.5
2050'S 14.2 14.3 14.5 15.8 12.1 15.4 15.5




Table 3-2. Decadal variation of annual mean temperature(observatory).

Decade GAN SEL INC ULR CHP POH DAG JNJ ULS BUS JEJ
1960'S 12.4 11.7 11.3 11.9 11.6 13.1 13.0 13.0 13.2 13.9 15.3
1970'S 12.7 11.9 11.4 12.1 11.6 13.4 13.3 12.9 13.5 14.2 15.3
1980'S 12.7 12.1 11.6 12.2 11.6 13.8 13.6 12.9 13.8 14.4 15.4
1990'S 13.4 12.8 12.2 12.6 11.8 14.4 14.2 13.4 14.2 14.9 16.0
2000'S 13.3 12.9 12.7 12.6 11.8 14.5 14.5 13.8 14.7 14.8 16.2
00-60 0.9 1.2 1.4 0.7 0.2 1.4 1.4 0.8 1.5 0.9 0.9
/b 296 /| 35/ |375/]1205/|0.69/|399/(4.07 /|223/|362/| 26/ (248 /
a 12.12 | 11.34 | 10.85 | 11.73 | 11.45 | 12.81 | 12.66 | 12.58 | 12.91 | 13.74 | 14.96
2020'S 14.0 13.6 13.3 13.1 11.9 15.4 15.3 14.0 15.3 15.4 16.6
2050'S 14.9 14.7 14.4 13.7 12.1 16.6 16.5 14.7 16.3 16.2 17.3
Mean Temperature in Chupungnyeong for the period 1961~2007
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Fig. 3-1. Variation of annual mean temperature at Chupungnyeong.



Mean Temperature for the period 1961~2007
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Fig. 3-2. Variation of annual mean temperature in Metro Cities.
Mean Temperature in Daegu for the period 1961~2007
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HAX AL HEAl NES MAS NG Hix=st AE5S0| LIEISCHTable 3)
2t NEE2=, WA XAgGe I 4.79C/10082 ASE=Z JHE =D
OlHM E&H, S4H OI&, A22 &=AZ =2 ASE0| UHEIGCH. Olol Btalf =
=Y, dF, 2EL, B¢, LE, HF2 =42 HuUE 22 AS5E2 LIERE
O Ol ¢ Ho)|29 MASE 201 2CHTable 3-4, Fig.3-4, 3-5, & 3-6).
Table 3-3. Decadal variation of mean temperature in spring(region).
National West East South Metro
Decade Rural Islands .
average Coastal Coastal Coastal Cities
1960'S 10.7 11.5 12.3 11.1 11.3 11.8
1970'S 11.3 10.7 11.6 12.6 10.9 11.5 11.9
1980'S 11.5 11.1 11.8 12.8 11.4 11.8 12.4
1990'S 11.7 11.4 12.3 13.1 11.4 12.3 12.8
2000'S 12.1 11.8 12.4 13.3 11.6 12.3 13.3
00-60 1.1 0.9 1.0 0.5 1.0 1.5
b 2.62 / 2.69 / 252/ 2.48 / 1.27 / 2.81/ 3.73 /
a
10.84 10.46 11.30 12.19 10.94 11.16 11.51
2020'S 12.5 12.2 12.9 13.8 11.8 13.0 13.9
2050'S 13.3 13.0 13.7 14.5 12.2 13.8 15.0
Table 3-4. Decadal variation of mean temperature in spring(observatory).
Decade | GAN | SEL | INC | ULR | CHP | POH | DAG | INJ ULS | BUS | JEJ
1960'S | 11.4 | 11.1 9.9 9.9 11.1 | 119 | 123 | 12.0 | 119 | 124 | 128
1970'S | 11.7 | 11.0 9.9 10.1 | 109 | 123 | 126 | 11.8 | 123 | 12.7 | 13.0
1980'S | 12.0 | 11.6 | 104 | 104 | 11.4 | 129 | 133 | 12.1 | 12.7 | 13.0 | 13.2
1990'S | 124 | 12.1 | 108 | 108 | 11.4 | 134 | 13.7 | 124 | 13.1 | 134 | 138
2000'S | 1255 | 123 | 11.7 | 106 | 11.6 | 136 | 14.3 | 129 | 13.7 | 13.3 | 14.1
00-60 1.1 1.2 1.8 0.8 0.5 1.7 1.9 0.9 1.8 0.9 1.3
b 3.08/1366/|421/|236/|1.27/|4.69/|4.79/|2.03/|4.32/|273/|3.31/
4 11.23 | 10.70 | 9.46 | 9.77 | 10.94 | 11.67 | 12.02 | 11.69 | 11.64 | 12.29 | 12.54
2020'S | 13.2 | 13.1 | 122 | 11.3 | 11.8 | 14.7 | 151 | 13.0 | 14.4 | 141 | 147
2050'S | 14.2 | 14.2 | 135 | 12.0 | 12.1 | 16.1 | 16.6 | 136 | 157 | 149 | 157
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Mean Temperature of Spring for the period 1961~2007
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Mean Temperature of Spring in Chupungnyeong for the period 1961~2007
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Mean Temperature of Spring in Daegu for the period 1961~2007
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Table 3-5. Decadal variation of mean temperature in summer(region).

Decade National West East South Rural Islands M'eFro
average Coastal Coastal Coastal Cities
1960'S 23.6 23.3 23.5 23.5 23.1 24.4
1970'S 23.4 23.4 22.8 23.4 23.0 22.8 24.1
1980'S 23.6 23.7 22.8 23.7 23.0 23.1 24.4
1990'S 23.6 23.9 23.1 23.6 23.0 23.1 24.6
2000'S 23.6 23.9 23.2 23.6 22.8 23.3 24.7
00-60 0.3 -0.1 0.1 -0.7 0.2 0.3
alb 0.68 / 1.18 / -0.03 / 0.32 / -1.77 / 0.53 / 0.98 /
23.33 23.41 23.03 23.48 23.51 22.93 24.19
2020'S 23.8 24.2 23.0 23.7 22.4 23.3 24.8
2050'S 24.0 24.5 23.0 23.8 21.9 23.4 25.1

Table 3-6. Decadal variation of mean temperature in summer(observatory).

Decade | GAN | SEL INC ULR CHP POH | DAG INJ ULS | BUS JEJ
1960'S | 23.1 23.9 23.0 | 21.7 23.5 23.7 | 249 24.9 23.9 23.4 24.5
1970'S | 23.0 | 23.7 22.7 214 23.0 23.5 24.6 24.5 23.7 23.3 24.2
1980'S | 22.9 24.0 | 23.1 21.6 23.0 23.9 24.8 24.7 | 24.1 23.7 24.6
1990'S | 23.3 24.5 23.6 21.5 23.0 24.0 | 25.0 | 24.9 24.0 | 23.6 24.7
2000'S | 234 24.3 23.5 21.6 22.8 24.3 25.2 25.0 | 243 23.4 24.9
00-60 0.3 0.4 0.5 -0.1 -0.7 0.6 0.3 0.1 0.5 0.0 0.3
alb 078 /| 1.7/ (192 /|0.02/|-1.77 /| 1.64 /| 082 /|0.37 /| 1.18 /| 0.56 /| 1.07 /
22.93 | 23.64 | 22.68 | 21.54 | 23.51 | 23.45 | 24.68 | 24.70 | 23.70 | 23.33 | 24.31
2020'S | 234 24.7 23.9 21.6 22.4 24.5 25.2 24.9 24.5 23.7 25.0
2050'S | 23.7 25.3 24.5 21.6 21.8 25.0 | 25.5 25.1 24.8 23.9 25.3
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Mean Temperature of Summer for the period 1961~2007
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Mean Temperature of Summer in Chupungnyeong for the period 1961~2007
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Mean Temperature of Summer in Incheon for the period 1961~2007
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Fig. 3-9. Variation of mean temperature in summer(Incheon).
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Table 3-7. Decadal variation of mean temperature in autumn(region).
Decade National West East South Rural Islands M.e.tro
average Coastal Coastal Coastal Cities
1960'S 15.2 14.7 16.6 13.1 16.2 14.6
1970'S 13.9 14.9 14.7 16.6 12.8 16.0 14.5
1980'S 13.9 15.0 14.8 16.6 12.8 16.1 14.7
1990'S 14.2 15.3 15.3 17.1 12.9 16.6 15.2
2000'S 14.5 15.6 15.3 17.2 12.9 16.7 15.6
00-60 0.4 0.6 0.6 -0.2 0.5 1.0
a/b 2.86 / 1.2/ 2.15 / 1.77 / -0.14 / 1.71 / 2.92 /
13.22 14.90 14.44 16.37 12.94 15.88 14.18
2020'S 15.1 15.7 15.8 17.5 15.1 17.0 16.1
2050'S 15.9 16.0 16.5 18.0 15.9 17.5 17.0

Table 3-8. Decadal variation of mean temperature i

n autumn(observatory).

Decade | GAN SEL INC ULR CHP POH | DAG INJ ULS BUS JEJ
1960'S | 14.2 13.8 14.0 14.6 13.1 15.2 14.6 14.8 15.2 16.6 17.8
1970'S | 14.5 13.8 13.9 14.6 12.8 15.3 14.6 14.4 15.3 16.7 17.4
1980'S | 14.6 13.9 14.0 14.6 12.8 15.6 15.0 | 14.4 15.5 16.7 17.6
1990'S | 15.2 14.4 14.4 15.1 12.9 16.3 15.7 14.9 16.0 17.4 18.2
2000'S | 15.1 14.8 15.1 15.1 12.9 16.4 15.7 15.5 16.3 17.2 18.4
00-60 0.9 1.0 1.1 0.5 -0.1 1.2 1.1 0.8 1.1 0.5 0.6
alb 276 /| 277 /258 /| 163/ |-0.14 /| 3.68/ |3.71 /| 1.94 /|3.08 /| 2.22 /| 1.91 /
14.01 | 13.44 | 13.63 | 14.38 | 12.94 | 14.84 | 14.18 | 14.28 | 14.86 | 16.37 | 17.37
2020'S | 15.8 15.2 15.3 15.4 12.9 17.2 16.6 15.5 16.9 17.8 18.6
2050'S | 16.6 16.1 16.1 15.9 12.8 18.3 17.7 16.1 17.8 18.5 19.2
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Mean Temperature of Autumn for the period 1961~2007
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Fig. 3-10. Variation of mean temperature in autumn(Metro Cities).
Mean Temperature of Autumn in Chupungnyeong for the period 1961~2007
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Mean Temperature of Autumn in Daegu for the period 1961~2007
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Fig. 3-12. Variation of mean temperature in autumn(Daegu).
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2 NEER 248 2, HEAl X9l =20t 6.72TC/1008 2 ASE2 &
A0l 3.24C/10082 &sEZ Y AN & XNEHUHAM &4=SS0

==
O2 =/UCHFIg.3-13 & 3-14).
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Table 3-9. Decadal variation of mean temperature in winter(region).
Decade National West East South Rural Islands M.e.tro
average Coastal Coastal Coastal Cities
1960'S 0.2 1.0 2.8 -1.5 3.6 0.0
1970'S -0.1 0.8 1.5 3.6 -0.9 4.2 0.7
1980'S 0.2 0.8 1.6 3.6 -0.9 4.2 0.8
1990'S 1.0 1.6 2.6 4.6 -0.2 5.0 1.8
2000'S 1.2 1.6 2.5 4.7 -0.2 5.1 2.2
00-60 1.4 1.5 1.9 1.3 1.5 2.2
Al 5.74 / 3.86 / 4.3/ 4.78 / 3.24 / 3.86 / 5.78 /
-1.16 0.02 0.79 2.67 -1.56 3.47 -0.34
2020'S 2.6 2.5 3.6 5.8 0.6 6.0 3.4
2050'S 4.3 3.7 4.9 7.2 1.6 7.1 5.1

Table 3-10. Decadal variation of

mean temperature in winter(observatory).

Decade | GAN | SEL INC ULR | CHP POH DAG INJ ULS BUS JEJ
1960'S | 0.5 -2.2 -1.9 1.4 -1.5 1.6 0.2 0.1 1.8 3.1 5.8
1970's | 1.2 -1.3 -1.2 2.1 -0.9 2.3 1.1 0.5 2.6 3.9 6.4
1980'S | 1.4 -1.3 -1.1 2.2 -0.9 2.7 1.3 0.4 2.7 4.0 6.2
1990'S | 2.4 -0.1 -0.1 2.9 -0.2 3.8 2.6 1.3 3.6 5.1 7.1
2000'Ss | 2.4 0.2 0.6 3.1 -0.2 3.6 2.7 1.7 4.1 4.9 7.2
00-60 1.9 2.4 2.5 1.7 1.3 2.0 2.5 1.6 2.3 1.8 1.4
a/b 5.1/ | 591/ | 592/ | 4.37/ | 3.24/ | 5.66/ | 6.72/ | 4.07/ | 5.64/ | 4.92/ | 3.49/
0.323 | -2.437 | -2.235| 1.249 | -1.559 | 1.386 | -0.116 | -0.232| 1.533 | 2.983 | 5.658
2020's | 3.6 1.4 1.6 4.1 0.5 5.1 4.3 2.4 5.2 6.2 7.9
2050'S | 5.2 3.2 3.4 5.4 1.5 6.8 6.3 3.6 6.9 7.7 9.0
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Mean Temperature of Winter in Chupungnyeong for the period 1961~2007
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Fig. 3-13. Variation of mean temperature in winter(Chupungnyeong).

Mean Temperature of Winter in Daegu for the period 1961~2007
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Fig. 3-14. Variation of mean temperature in winter(Daegu).
3-2. AJ|2e Ha =4
32-1. JE8LxDI|=2
HEHAEDII22 M=20] 2.86C/10089 JI2JI2 &Szolld JASH, A=E0|
e =2 NG oG 3.13C/100E0I1R2H A4SE0 IHE ¥2 XY
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2 SoHHNIES 2 1.70C/10082 ASES B (Table 3-11 & 3-12).
2t NEEZ2=, Mo XI¥o QIFO] 4.67C/10082 ASEZ JIE =UD,
SAH R, e, dF 2O =AMZ =2 AsE2 BQ0. H HADII29
ASE0 JIE B2 F2E0l 11 NE & 6992 XAISHH z2DII22 ZAIGS
ot A2 g= 212 FHEO. BHHA HIF= 1.78TC/10089 A4s5E82 JHE
S, A2, ZE, SET, SH9 =AZ2 X2 MASES JI=20IUCHFIg.3-15 &
3-16).
Table 3-11. Decadal variation of annual mean max. temperature(region).
National West East South Metro
Decade Rural Islands o
average Coastal Coastal Coastal Cities
1960'S 16.7 17.1 17.7 16.8 16.9 18.0
1970'S 17.7 16.9 17.1 18.1 17.0 17.0 18.2
1980'S 17.9 17.1 17.1 18.4 16.9 17.1 18.4
1990'S 18.3 17.7 17.7 18.8 17.6 17.6 18.8
2000'S 18.4 17.7 17.7 18.8 17.7 17.7 18.9
00-60 1.0 0.6 1.1 0.9 0.8 0.9
b 2.86 / 2.9/ 1.7 / 3.13 / 2.62 / 2.01 / 2.66 /
a
17.17 16.50 16.90 17.58 16.49 16.74 17.78
2020'S 19.0 18.4 18.0 19.6 18.2 18.0 19.5
2050'S 19.9 19.3 18.5 20.6 19.0 18.7 20.3
Table 3-12. Decadal variation of annual mean max. temperature(observatory).
Decade | GAN | SEL | INC | ULR | CHP | POH | DAG | INJ | ULS | BUS JEJ
1960'S | 16.9 | 16.4 | 154 | 152 | 16.8 | 17.8 | 185 | 183 | 18.7 | 18.0 | 187
1970'S | 17.2 | 16.7 | 156 | 155 | 17.0 | 184 | 189 | 184 | 187 | 18.3 | 18.6
1980'S | 17.2 | 16.7 | 157 | 155 | 169 | 185 | 193 | 185 | 19.0 | 18.8 | 18.6
1990'S | 17.8 | 17.4 | 167 | 161 | 176 | 189 | 19.7 | 189 | 19.3 | 19.2 | 19.1
2000'S | 176 | 17.2 | 172 | 160 | 17.7 | 189 | 19.6 | 19.3 | 19.6 | 19.0 | 19.4
00-60 0.7 0.7 1.8 0.8 0.9 1.1 1.0 1.1 0.9 1.0 0.6
b 246 /| 244 /|4.67 /| 253 /|262/|3.04/|3.24/|272/|258/|336/|1.78/
a
16.69 | 16.23 | 14.88 | 14.98 | 16.49 | 17.71 | 18.34 | 17.93 | 18.35 | 17.77 | 18.36
2020'S | 18.3 | 17.8 | 17.9 | 16.6 | 182 | 19.7 | 204 | 19.7 | 20.0 | 19.9 | 19.5
2050'S | 19.0 | 186 | 19.3 | 17.4 | 19.0 | 20.6 | 21.4 | 205 | 20.8 | 21.0 | 20.0
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Mean Maximum Temperature in Jeju for the period 1961~2007
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Fig. 3-15. Variation of annual mean max. temperature(Jeju).

Mean Maximum Temperature in Incheon for the period 1961~2007
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Fig. 3-16. Variation of annual mean max. temperature(Incheon).

3-2-2. =& dzzlll=2
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2t NEBEZ=, Moot XFel o1&0| 5.88C/10082 ASEZ IHE =y,
=, 8, 24, SH, F3Y, 2L oAz =2 4sE= 20, stH
MN20] 2.45TC/100E2 ASEZ 11 EA & & SUCH, HF, 8%, 2AE
O =ENZE W2 ASEZ2 JIEIC. SEQ 2|22 =0 25 2T/100E 0l
Ao ASES BE=l AN A=S2 UEXNS0HAE A4sSEN 2 XN0IE 2
ACHFig.3-17 & 3-18)
Table 3-13. Decadal variation of max. temperature in spring(region).
Decade National West East South Rural Islands M.e.tro
average Coastal Coastal Coastal Cities
1960'S 15.3 16.2 16.3 16.9 15.1 17.6
1970'S 17.1 15.3 16.3 16.8 17.1 15.3 17.7
1980'S 17.6 16.0 16.5 17.3 17.5 15.5 18.3
1990'S 17.8 16.4 17.0 17.5 17.9 16.1 18.6
2000'S 18.2 16.9 17.3 17.7 18.4 16.2 18.9
00-60 1.6 1.1 1.4 1.5 1.1 1.3
i/ b 3.51 / 4.19 / 2.68 / 3.55 / 3.6 / 3.17 / 351/
16.64 14.96 15.97 16.24 16.62 14.81 17.35
2020'S 18.9 17.7 17.7 18.5 19.0 16.9 19.6
2050'S 20.0 18.9 18.5 19.6 20.2 17.8 20.7
Table 3-14. Decadal variation of max. temperature in spring(observatory).
Decade | GAN | SEL | INC | ULR | CHP | POH | DAG | JNJ | ULS | BUS | JEJ
1960'S 16.2 | 164 | 14.4 | 134 | 16.9 | 16.8 | 184 | 18.0 | 17.6 | 16.6 | 16.7
1970'S 16.6 | 165 | 14.4 | 13.8 | 17.1 | 176 | 187 | 18.1 | 17.7 | 16.9 | 16.7
1980'S 16.9 | 169 | 14.8 | 14.2 | 175 | 180 | 195 | 185 | 184 | 17.6 | 16.8
1990'S 17.2 | 17.3 | 158 | 14.8 | 17.9 | 184 | 198 | 18.7 | 185 | 17.9 | 17.4
2000'S 173 | 17.2 | 16.8 | 145 | 184 | 186 | 201 | 19.3 | 19.1 | 17.9 | 17.9
00-60 1.1 | 08 | 24 1.1 1.5 1.8 1.7 1.3 1.5 1.3 1.2
o/ 3.14 /|2.45 /|5.88 /| 3.56 /| 3.6 / | 4.44 / |4.58 /|2.95 /|3.85/|3.86 /| 2.79 /
16.04 | 16.25 | 13.71 | 13.25 | 16.62 | 16.78 | 18.13 | 17.77 | 17.29 | 16.42 | 16.37
2020'S 181 | 17.8 | 17.5 | 15.6 | 19.0 | 19.7 | 21.1 | 19.7 | 19.8 | 18.9 | 18.2
2050'S 19.0 | 186 | 19.3 | 16.6 | 20.0 | 21.0 | 225 | 20.6 | 20.9 | 20.1 | 19.0
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Mean Maximum Temperature of Spring in Incheon for the period

1961~2007
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Fig. 3-17. Variation of max. temperature in spring(Incheon).

Mean Maximum Temperature of Spring in Seoul for the period 1961~2007
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Fig. 3-18. Variation of max. temperature in spring(Seoul).
3-2-3. I8& E-xl1J|=
HEE gZzldJllee &=0] 0.53TC/100E2 JIS8JI2 &ASsdtl ALH, &S
S0l I =2 NES Moot g2z 1.96TC/100E0I/U2H Sdiet XNES
-0.87C/1008, MI_XA(FSE)S -0.6C/100d2x 25/ J|20] <42+ o456t
= S42 20, HEAl XIE2 0.06C/1008, &AM XK€ 0.19¢C/1004, &l
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2 ABE==, Mollgh XKHe X0l 3.46C/100E2 ds8=2 MY =/
(Fig. 3-20), OI{A SAHDF M==DF 22 1.34C/100E 2 &4SES JISUCEH. Ol
BHol . T, ¥ -0.02C=Z JI

Table 3-15. Decadal variation of max. temperature in summer(region).

Decade National West East South Rural Islands M.e'tro
average Coastal Coastal Coastal Cities
1960'S 27.3 27.2 26.7 28.4 26.5 29.1
1970'S 28.0 27.2 26.6 26.7 27.8 26.0 28.8
1980'S 28.3 27.7 26.5 27.1 27.8 26.3 29.1
1990'S 28.2 27.9 26.7 27.0 28.0 26.2 29.0
2000'S 28.3 27.8 27.0 26.9 28.2 26.5 29.1
00 - 60 0.5 -0.2 0.2 -0.2 0.0 0.0
A /b 0.53 / 1.96 / -0.87 / 0.99 / -0.6 / 0.19 / 0.06 /
28.04 27.14 26.97 26.65 28.17 26.23 28.99
2020'S 28.4 28.4 26.4 27.3 27.9 26.4 29.0
2050'S 28.5 29.0 26.1 27.6 27.7 26.4 29.0
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Table 3-16. Decadal variation of max.

temperature in summer (observatory).

Decade | GAN SEL INC ULR CHP POH | DAG JNJ ULS BUS JEJ
1960'S | 27.0 28.3 26.5 24.9 28.4 27.9 29.9 29.6 28.7 26.5 28.0
1970'S | 27.0 28.1 26.4 24.5 27.8 27.9 29.6 29.3 28.1 26.5 27.4
1980'S | 26.8 28.3 26.9 24.7 27.8 27.9 29.9 29.6 28.4 27.2 27.8
1990'S | 27.1 28.8 27.8 24.7 28.0 27.7 29.8 29.7 28.0 27.0 27.8
2000'S | 27.1 28.2 27.5 25.0 28.2 28.1 29.7 29.8 28.6 26.9 28.0
00-60 0.0 -0.1 1.0 0.1 -0.2 0.2 -0.2 0.1 0.0 0.4 0.0
/b -0.02 //0.68/|3.46 /|0.14 /|-0.6 /| 0.08/|-0.4/]057/|-05/|1.34/]| 134/
4 27.00 | 28.18 | 26.17 | 24.70 | 28.17 | 27.86 | 29.88 | 29.45 | 28.45 | 26.48 | 26.48
2020'S| 27.0 28.6 28.4 24.8 27.8 27.9 29.6 29.8 28.1 27.4 27.4
2050'S | 27.0 28.8 29.5 24.8 27.6 27.9 29.5 30.0 28.0 27.8 27.8
Mean Maximum Temperature of Summer in Chupungnyeong for the period
1961~2007
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Fig. 3-19. Variation of max. temperature in summer(Chupungnyeong).
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Mean Maximum Temperature of Summer in Incheon for the period
1961~2007
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Fig. 3-20. Variation of max. temperature in summer(Incheon).
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Table 3-17. Decadal variation of max. temperature in autumn(region).

National West East South Metro
Decade Rural Islands .
average Coastal Coastal Coastal Cities
1960'S 19.8 19.2 20.5 18.5 19.5 20.0
1970'S 19.8 19.6 19.2 20.9 18.7 19.4 20.1
1980'S 19.8 19.7 19.2 20.9 18.5 19.3 20.2
1990'S 20.2 20.1 19.8 214 19.3 19.9 20.7
2000'S 20.3 20.2 19.6 21.4 19.3 20.0 20.7
00-60 0.4 0.4 0.9 0.8 0.5 0.7
/b 3.09 / 1.69 / 1.73 / 2.61/ 2.26 / 1.44 / 2.27 /
4 19.09 19.50 18.98 20.40 18.29 19.25 19.78
2020'S 21.1 20.6 20.1 22.1 19.9 20.2 21.3
2050'S 22.0 21.1 20.6 22.9 20.7 20.6 21.9

Table 3-18. Decadal variation of max. temperature in autumn(observatory).

Decade | GAN SEL INC ULR CHP POH | DAG INJ ULS BUS JEJ

1960'S 18.9 18.9 18.5 17.9 18.5 19.8 | 20.2 | 20.3 20.7 20.8 21.2

1970's | 19.2 18.8 18.5 18.1 18.7 20.5 | 20.6 | 20.3 20.8 21.0 20.6

1980'S 19.2 18.7 18.3 17.9 18.5 20.3 | 20.7 | 20.3 20.9 21.4 20.7

1990'S 19.8 19.2 19.1 18.6 19.3 20.8 | 21.3 | 20.8 21.3 21.9 21.2

2000'S 19.4 19.3 19.8 18.5 19.3 20.7 | 209 | 21.3 21.3 21.6 21.4

00-60 0.5 0.4 1.3 0.6 0.8 0.9 0.7 1.0 0.6 0.8 0.2

1.86 /| 142 /(313 /|183/|2.26/|252 /(256 /|244/|1.96/|2.94/|0.95/

b
@ 18.86 | 18.62 | 18.02 | 17.75 | 18.29 | 19.8 | 20.14 | 20.00 | 20.50 | 20.64 | 20.77

2020'S | 20.1 19.5 20.0 18.9 19.8 214 | 21.8 | 21.5 21.8 22.5 21.4

2050'S | 20.6 20.0 21.0 19.5 20.4 222 | 22,6 | 22.3 22.4 23.4 21.7
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Mean Maximum Temperature of Autumn in Jeju for the period 1961~2007
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Fig. 3-21. Variation of max. temperature in autumn(Jeju).

Mean Maximum Temperature of Autumn in Incheon for the period
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Fig. 3-22. Variation of max. temperature in autumn(Incheon).
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BIS Al KIS0
ANSUA JI2 &4sE0

20l EX%
=

Agedl A=E
LIEHEE 230t

2F

= = =
Ct. ASE0] ¥2 92 oot A¥9oz 3.82T/100ES JIS#HM Aot
SN XY 4.24C/10082F 3.87TC/10089 AlsEZS JI=2JMCHTable 3-19 &
3-20)

0l Al 2 XI&gZ EA61 2 HFIF 6.0C/10082 ASE=Z IS =%
1 0lHA &, B&, A2, 2, T2, 24, 18, dx, 28X =22 =
H UHEFGHCHFig.3-23). 88 HMZ=DF 3.98C/1008 22 A=SE0| 2 LIEtGS L
HA2EO "W zJ|=2=2 & NEBUHA Asctld XNE2HCS EHIte AKX ZACH
(Fig. 3-23).

Table 3-19. Decadal variation of max. temperature in winter(region).
National West East South Metro

Decade Rural Islands .

average Coastal Coastal Coastal Cities

1960'S 4.3 5.6 7.0 3.1 6.6 5.0

1970'S 5.2 4.9 6.0 7.9 4.0 7.2 5.7

1980'S 5.6 5.0 6.2 8.2 3.8 7.1 5.8

1990'S 6.6 5.9 7.2 9.2 5.1 8.0 6.9

2000'S 6.6 5.7 6.8 9.1 5.0 8.0 6.9

00-60 1.4 1.2 2.1 1.9 1.4 1.9

b 6.06 / 4.24 / 3.82 / 5.87 / 4.7/ 3.87 / 5.32 /
a
4.20 4.12 5.42 6.84 3.04 6.42 4.756

2020'S 8.1 6.9 7.9 10.7 6.3 8.9 8.2

2050'S 10.0 8.2 9.0 12.4 7.8 10.1 9.8
Table 3-20. Decadal variation of max. temperature in winter (observatory).
Decade | GAN | SEL | INC | ULR | CHP | POH | DAG | INJ ULS | BUS | JEJ

1960'S | 5.2 2.1 2.1 4.4 3.1 6.5 5.5 4.9 7.5 7.7 8.7
1970'S | 5.7 3.0 2.9 5.2 4.0 7.5 6.3 5.6 8.0 8.4 9.2
1980'S | 6.0 2.8 2.6 5.2 3.8 7.7 6.8 5.5 8.3 8.8 9.1
1990'S | 7.0 4.0 4.0 6.2 5.1 8.6 7.9 6.5 9.1 9.9 9.9
2000'S | 6.7 4.1 4.7 6.0 5.0 8.1 7.6 6.7 9.2 9.5 9.9
00-60 1.5 2.0 2.6 1.6 1.9 1.6 2.1 1.8 1.7 1.8 1.2

b 471 /1498 /(594 /|450/| 47/ |459/| 6.0/ | 453 /|4.64/|5.42 /|3.08 /
4 495 | 195 | 1.73 | 427 | 3.04 | 656 | 531 | 469 | 7.26 | 7.52 | 8.58
2020'S | 8.0 5.2 5.6 7.2 6.1 9.5 9.2 7.6 10.3 | 11.0 | 10.6
2050'S | 9.4 6.7 7.4 8.5 7.5 10.9 | 11.0 9.0 11.7 | 127 | 115
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Mean Maximum Temperature of Winter in Jeju for the period 1961~2007
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Fig. 3-23. Variation of max. temperature in winter(Jeju).

Mean Maximum Temperature of Winter in Daegu for the period 1961~2007
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3-24. Variation of max. temperature in winter(Daegu).
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O g0l He 8Bl= =3 E2 otdotles &S 2N 4S80 &2 UE X
dol M= 1.61C/1008 S 8L, B4, LE, cldeg BF &5 ZFes EQU0
(Fig. 3-25 & 3-26).
Table 3-21. Decadal Variation of annual mean min. temperature(region).
Decade National West East South Rural Islands M.eFro
average Coastal Coastal Coastal Cities
1960'S 9.2 8.7 10.7 7.1 10.6 8.3
1970'S 7.5 9.2 8.9 10.8 6.8 10.8 8.4
1980'S 7.5 9.2 9.0 10.8 6.8 10.9 8.6
1990'S 7.8 9.5 9.5 11.2 6.7 11.5 9.3
2000'S 8.2 9.7 9.6 115 6.6 11.7 9.7
00-60 0.5 0.9 0.8 -0.5 1.1 1.4
a/b 2.78 / 1.29 / 2.39 / 1.85 / -0.92 / 2.9/ 3.62 /
6.88 9.00 8.52 10.54 6.99 10.34 7.93
2020'S 8.7 9.8 10.1 11.7 6.4 12.2 10.3
2050'S 9.5 10.2 10.8 12.3 6.0 13.1 11.4

Table 3-22. Decadal variation of annual mean min. temperature(observatory).

Decade | GAN SEL INC | ULR CHP POH | DAG INJ ULS BUS JEJ
1960'S 8.3 7.6 7.8 9.3 7.1 9.1 8.2 8.5 8.8 10.7 11.8
1970'S 8.7 8.0 8.1 9.6 6.8 9.2 8.5 8.3 9.0 10.9 11.9
1980'S 8.8 8.1 8.3 9.5 6.8 9.7 8.9 8.3 9.2 11.0 12.3
1990'S 9.3 8.8 8.7 9.9 6.7 10.7 9.6 8.8 9.9 11.6 13.1
2000'S 9.6 9.2 9.3 10.0 6.7 10.8 10.1 9.1 10.5 11.5 13.4
00-60 1.3 1.6 1.5 0.7 -0.4 1.7 1.9 0.6 1.8 0.8 1.6
a/b 3.35/]407/|343 /176 /|-0.92 /| 5.15 /|4.97 /| 1.61 /| 4.44 / | 247 / | 4.37 /
8.05 7.23 | 751 | 9.18 6.99 8.58 | 7.77 | 8.13 8.29 10.48 | 11.36

2020'S 10.2 9.9 9.7 10.3 6.4 11.9 11.0 9.2 11.2 12.1 14.2
2050'S 11.2 11.1 10.8 | 10.9 6.1 13.5 12.5 9.7 12.5 12.8 15.5
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Mean Minimum Temperature in Chupungnyeong for the period 1961~2007
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Fig. 3-25. Variation of annual min. temperature at Chupungnyeong.
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Fig. 3-26. Variation of annual min. temperature at Pohang.
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2+ ANEE2 2H6 2H, Soloh AEe Es0| 5.81C/10082 MASEZ JHE
=QU0 UF, M=, SE, A2 A2 =2 ASEZ2 B0 M2 T AIG
O FEek0| HO Q= =E2HE2 K20t olddcte B2 BRALC ASE0 @2
CIE X<EQl &= 0.91TC/100E S SEL, B4, AE, QA2 25 AS HES
BHCHFig. 3-27 & 3-28).
Table 3-23. Decadal variation of min. temperature in spring(region).
National West East South Metro
Decade Rural Islands .
average Coastal Coastal Coastal Cities
1960'S 7.2 7.0 8.8 5.7 7.8 6.7
1970'S 5.7 7.0 7.1 8.9 5.2 8.1 6.7
1980'S 5.9 7.3 7.4 9.1 5.4 8.5 7.2
1990'S 6.0 7.5 7.8 9.4 5.2 9.0 7.6
2000'S 6.5 7.8 8.0 9.7 5.2 9.0 8.2
00-60 0.6 1.0 0.9 -0.5 1.2 1.5
I 244 / 1.37 / 2.81/ 2.01 / -1.27 / 3.47 / 3.87 /
a
5.23 7.00 6.76 8.66 5.64 7.60 6.30
2020'S 6.8 7.9 8.6 10.0 4.8 9.9 8.8
2050'S 7.5 8.3 9.4 10.6 4.4 10.9 10.0
Table 3-24. Decadal variation of min. temperature in spring(oservatory).
Decade | GAN | SEL | INC | ULR | CHP | POH | DAG | JINJ ULS | BUS JEJ
1960'S | 6.7 6.5 6.3 6.8 5.7 7.3 6.8 6.8 6.8 8.9 8.7
1970'S| 7.0 6.5 6.4 7.1 5.2 7.3 7.0 6.4 7.0 9.2 9.1
1980'S | 7.2 7.0 6.9 7.2 5.4 8.3 7.7 6.6 7.5 9.4 9.7
1990'S | 7.6 7.5 7.1 7.5 5.2 9.1 8.1 6.8 8.1 9.8 10.5
2000'S | 8.0 8.0 7.9 7.3 5.2 9.3 8.9 7.1 8.8 9.8 10.7
00-60 | 1.3 1.6 1.6 0.4 -0.5 1.9 2.1 0.3 2.0 0.9 1.9
I 3.39/ | 4.06/ | 3.7/ | 1.60/ |-1.27/| 5.81/ | 5.42/ | 0.91/ | 5.13/ | 2.48/ | 5.44/
a
6.4387 | 6.0631|5.9803 | 6.80 |5.6409 |6.8172(6.3117| 6.4853 | 6.3139 | 8.7664 | 8.3858
2020'S | 8.6 8.7 8.4 7.8 4.8 106 | 9.8 7.1 9.6 104 | 11.9
2050'S | 9.7 9.9 9.5 8.3 4.4 12.3 | 115 | 7.3 11.2 | 11.1 | 136
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Mean Minimum Temperature of Spring in Chupungnyeong for the period
1961~2007

Temperature(C)
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Fig. 3-27. Variation of min. temperature in spring(Chupungnyeong).

Mean Minimum Temperature of Spring in Pohang for the period 1961~2007
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Fig. 3-28. Variation of min. temperature in spring(Pohang).
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2t XEYZ 240 29, Solor X€el ES0| 3.01C/10082 ASEZ JHE
=UD HFT, S, A2, U2 =AZ2 =2 4ESE=2 BEQ0. A3 TAIS
O A0l HO Q= ==2YS KLOHH otdoles dE2 BEQXL 225, 8F,
EA2 0.5TC/100822 &KXt RS MASES JIE2JCH
HEE zMII=22 &as2 22U SHAH HEAE Sae=z ZAJ| Sotote
HHOFS AL 2340 QJUCHD BHH=CHFig. 3-29 & 3-30)
Table 3-25. Decadal variation of min. temperature in summer(region).
National West East South Metro
Decade Rural Islands .
average Coastal Coastal Coastal Cities
1960'S 20.9 19.9 21.1 19.5 20.3 20.6
1970'S 19.6 20.6 19.7 20.8 19.0 20.1 20.4
1980'S 19.7 20.7 19.7 21.1 18.9 20.4 20.6
1990'S 19.7 20.9 20.0 21.1 18.7 20.6 20.9
2000'S 20.0 21.1 20.2 21.1 18.6 20.8 21.1
00-60 0.2 0.3 0.0 -0.9 0.5 0.5
b 1.48 / 0.4/ 0.81 / 0.22 / -2.2/ 1.49 / 1.48 /
4 19.27 20.73 19.67 20.97 19.50 20.05 20.35
2020'S 20.2 21.0 20.2 21.1 18.1 21.0 21.3
2050'S 20.7 21.1 20.4 21.2 17.4 21.5 21.8
Table 3-26. Decadal variation of min. temperature in summer (observatory).
Decade | GAN | SEL | INC | ULR | CHP | POH | DAG | INJ ULS | BUS JEJ
1960'S | 19.6 | 204 | 20.3 | 19.2 | 195 | 20.3 | 20.7 | 21.1 | 20.2 | 209 | 21.3
1970'S | 19.6 | 20.3 | 19.9 | 19.0 | 19.0 | 20.1 | 20.6 | 20.7 | 20.1 | 20.8 | 21.2
1980'S | 19.6 | 205 | 204 | 19.0 | 189 | 205 | 20.7 | 20.7 | 204 | 21.0 | 21.8
1990'S | 19.9 | 20.9 | 205 | 19.1 | 187 | 21.1 | 21.1 | 21.0 | 20.7 | 21.2 | 22.2
2000'S | 20.2 | 21.1 | 206 | 19.2 | 186 | 21.2 | 21.4 | 21.2 | 20.9 | 20.8 | 223
00-60 | 0.6 0.7 0.3 -0.1 | -0.9 0.9 0.7 0.0 0.7 -0.1 1.0
b 158 /|1.88/|1.14/|009/|-2.2/|3.01/[1.86/|0.36/|2.08/]|048 /|2.99 /
a
19.36 | 20.20 | 20.04 | 19.08 | 19.50 | 19.87 | 20.43 | 20.84 | 19.92 | 20.82 | 20.99
2020'S | 204 | 21.4 | 208 | 19.1 | 181 | 21.8 | 21.6 | 21.1 | 21.3 | 21.1 | 229
2050'S| 209 | 22.0 | 21.1 | 19.2 | 17.4 | 227 | 22.2 | 21.2 | 21.9 | 21.3 | 23.8
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Mean Minimum Temperature of Summer in Chupungnyeong for the period

1961~2007
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Fig. 3-29. Variation of min. temperature in summer (Chupungnyeong).
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Fig. 3-30. \Variation of min. temperature in summer (Pohang).

J
22 Hd=0] 3.28C/100E2 JIS712 &S0t JALH, &5
g2 HEAl ANYE2ezx 3.56C/100E01A 20 J %
o

2 -1.89TC/10082 otZdES Ell= ez 2A-AUL

_39_
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Table 3-27. Decadal variation of min. temperature in autumn(region).
National West East South Metro
Decade Rural Islands .
average Coastal Coastal Coastal Cities
1960'S 11.5 10.8 13.4 8.4 13.1 10.0
1970'S 8.8 11.2 10.6 13.1 7.8 13.0 9.9
1980'S 9.0 11.2 10.9 13.2 7.8 13.2 10.1
1990'S 9.1 11.4 11.3 13.6 7.6 13.8 10.7
2000'S 9.7 11.7 11.5 14.0 7.6 14.2 11.3
00-60 0.2 0.7 0.6 -0.8 1.1 1.3
b 3.28 / 0.66 / 2.26 / 1.53 / -1.89 / 2.89 / 3.56 /
4 8.15 11.21 10.45 13.05 8.32 12.72 9.47
2020'S 10.3 11.6 11.9 14.0 7.0 14.6 11.8
2050'S 11.3 11.8 12.6 14.5 6.4 15.5 12.9
Table 3-28. Decadal variation of min. temperature in autumn(observatory).
Decade | GAN | SEL | INC | ULR | CHP | POH | DAG | INJ ULS | BUS JEJ
1960'S | 10.2 9.4 10.1 | 12.1 8.4 11.2 | 9.7 9.9 10.8 | 134 | 14.2
1970'S | 10.4 9.5 10.0 | 12.1 7.8 109 | 9.7 9.6 10.7 | 13.3 | 14.0
1980'S | 10.6 9.7 104 | 120 7.8 116 | 10.2 | 9.7 109 | 133 | 145
1990'S | 109 | 10.2 | 105 | 124 7.6 125 | 109 | 10.1 | 11.6 | 14.0 | 15.2
2000'S | 11.4 | 109 | 11.3 | 12.7 7.6 12.8 | 11.3 | 10.6 | 12.2 | 14.0 | 15.7
00-60 1.2 1.5 1.2 0.6 -0.8 1.6 1.6 0.7 1.4 0.6 1.5
b 3.12/ | 3.76/ | 2.84/ | 1.65/ |-1.89/| 4.89/ | 4.69/ | 1.97/ | 3.81/ | 2.24/ | 4.38/
a,
0.8965 | 8.9775 | 9.7221 | 11.824 | 8.3165 | 10.577 | 9.188 | 9.4742 | 10.236 | 13.01 | 13.579
2020'S | 11.9 | 114 | 11.6 | 129 7.1 13.8 | 12.2 | 10.8 | 12.7 | 145 | 164
2050'S | 12.9 | 12,5 | 124 | 134 6.5 152 | 136 | 11.3 | 13.9 | 151 | 17.7
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Mean Minimum Temperature of Autumn in Chupungnyeong for the period

1961~2007
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Fig. 3-31. Variation of min. temperature in autumn(Chupungnyeong).

Mean Minimum Temperature of Autumn in Pohang for the period 1961~2007
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Fig. 3-32. Variation of min. temperature in autumn(Pohang).
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2t NBEZ 240 2% I 7.48C/1008 2 AsSE=Z IHE =% ELE,
NE, sS4, o™, 25, M=, B8, 285, 8, F2E9 M2 =2 &3
E2 BRCH &SI TAIS2 G0l Hel gl =382 HAZ2E2 zMII=2E
2 MASEs EQU0. 8M HAZ2E zNII22 11 XNE S M=% 28, 28
TE Mot Fotel Jl2s 20lX2 1008 =0l= =3d8= MHelst & XEO0I
Ao JIRg B N2 =Z MAECHFig. 3-33 & 3-34).
Table 3-29. Decadal variation of min. temperature in winter(region).
Decade National West East South Rural Islands M'eFro
average Coastal Coastal Coastal Cities
1960'S -3.1 -2.9 -0.5 -5.5 1.0 -4.2
1970'S -4.8 -2.5 -2.3 0.0 -5.0 1.6 -3.5
1980'S -4.5 -2.6 -2.1 0.0 -5.1 1.6 -3.4
1990'S -3.9 -1.9 -1.3 0.8 -4.9 2.4 -2.4
2000'S -3.4 -1.8 -1.3 1.1 -4.7 2.7 -1.9
00-60 1.3 1.6 1.6 0.8 1.7 2.3
/b 5.45 / 3.03 / 421/ 3.94 / 1.45 / 4.09 / 5.88 /
-5.79 -3.15 -3.03 -0.73 -5.41 0.81 -4.58
2020'S -2.2 -1.2 -0.3 1.8 -4.5 3.5 -0.8
2050'S -0.6 -0.3 1.0 3.0 -4.1 4.7 1.0
Table 3-30. Decadal variation of min. temperature in winter(observatory).
Decade | GAN | SEL | INC | ULR | CHP | POH | DAG | JNJ | ULS | BUS | JEJ
1960'S | 8.4 8.1 7.5 5.3 8.6 9.0 9.8 8.7 10.2 | 8.0 5.9
1970'S | 8.2 7.8 7.3 5.3 9.0 9.5 9.7 9.3 100 | 8.2 5.8
1980'S | 8.2 7.7 6.9 5.4 8.9 9.1 9.8 9.3 102 | 87 5.7
1990'S | 85 7.9 7.6 5.7 100 | 87 9.8 9.6 9.9 8.6 5.6
2000'S | 7.9 7.4 7.5 5.2 9.7 8.3 9.0 9.4 9.4 8.2 5.2
00-60 | -0.5 | -0.7 | 0.0 0.0 1.1 -07 | 08 | 07 | -08 | 02 | -07
a/b -0.45 /| -1.3 /| 0.19 /| 0.48 /| 3.25 /|-1.92 /|-1.47 /| 1.51 / |-1.64 /| 1.02 /|-1.48 /
837 | 812 | 7.32 | 5.28 | 845 | 9.42 | 10.03 | 889 | 10.39 | 8.11 | 6.02
2020'S | 8.1 7.3 7.4 5.6 106 | 8.2 9.1 9.9 9.3 8.8 5.1
2050'S | 7.9 6.9 7.5 5.7 115 | 76 8.6 10.3 | 8.8 9.1 4.6

_42_



Mean Minimum Temperature of Winter in Chupungnyeong for the period
1961~2007
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Fig. 3-33. Variation of min. temperature in winter (Chupungnyeong).
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Table 3-31. Decadal variation

of annual mean temperature

range(region).

Decade National West East South Rural Islands M'eFro
average Coastal Coastal Coastal Cities
1960'S 7.6 8.4 6.9 9.7 6.4 9.7
1970'S 10.2 7.7 8.2 7.3 10.2 6.3 9.7
1980'S 10.3 8.0 8.1 7.5 10.1 6.1 9.7
1990'S 10.5 8.2 8.2 7.6 10.9 6.1 9.6
2000'S 10.1 8.0 8.1 7.3 11.0 6.0 9.2
00-60 0.4 -0.3 0.4 1.3 -0.4 -0.5
a /b 0.07 / 1.61 / -0.69 / 1.28 / 3.54 / -0.89 / -0.96 /
10.29 7.50 8.38 7.05 9.51 6.40 9.85
2020'S 10.3 8.5 7.9 7.9 11.9 5.8 9.2
2050'S 10.4 9.0 7.7 8.3 13.0 5.6 8.9

Table 3-32. Decadal variation of annual mean temperature range(observatory).

Decade | GAN SEL INC ULR CHP POH DAG JNJ ULS BUS JEJ
1960'S 8.6 8.9 7.6 5.8 9.7 8.7 10.3 9.7 9.9 7.3 6.9
1970'S 8.5 8.7 7.6 5.9 10.2 9.3 10.3 | 10.1 9.7 7.3 6.6
1980'S 8.4 8.6 7.3 6.0 10.1 8.8 10.4 | 10.2 9.8 7.8 6.3
1990'S 8.5 8.6 8.1 6.2 10.9 8.3 10.1 10.2 9.4 7.6 6.0
2000'S 8.0 8.0 7.9 6.0 11.0 8.1 9.5 10.3 9.1 7.5 6.0
00-60 -0.6 -0.9 0.3 0.2 1.3 -0.6 -0.8 0.6 -0.8 0.2 1.6
A /b -0.89 /|-1.64 /| 1.24 /| 0.77 / | 3.564 /|-2.11 /|-1.73 /| 1.12 /|-1.86 /| 0.89 / |-2.59 /
8.64 9.01 7.37 5.80 9.61 9.14 | 10.58 | 9.81 | 10.06 | 7.28 6.99
2020'S 8.1 7.9 8.2 6.3 11.8 7.8 9.5 10.5 8.8 7.9 5.3
2050'S 7.8 7.4 8.5 6.5 12.9 7.1 8.9 10.9 8.3 8.1 4.5
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Temperature Range in Jeju for the period 1961~2007
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Temperature Range in Chupungnyeong for the period 1961~2007
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Fig. 3-36. Variation of annual mean temperature range at Chupungnyeong.
34-2. =8 B uxt
S8 EoYduXe &30 1.06T/100E2 Hlgg HXNLD Y20, AKX A(
ZY)0] 4.87C/100E2 Hlgx Jt& &0l AKX U2H 01 &H AHHXIS
goietX92 Lot HALD AL, HEAXNE=2 -0.36C/100E 2 HIES=2
WXt E0HE=E NS HIRH soitNEn SAHAXNSEE WX HXeH E2HE

=
.

=

ni

rnrme



dag BACHTable 3-33 & 3-34).
2t NEEZ 24ol 28, 38 20 e, 8, 285k, F4&2 Wit
HR= HeZ ZAL/YD H=F -2.65CT/10082 IR M2, g, 24, U3,
dE2 LUt EHSACHFiIg. 3-37 & 3-38).
Table 3-33. Decadal variation of diurnal range in spring(region).
Decade National West East South Rural Islands M'e'tro
average Coastal Coastal Coastal Cities
1960'S 8.1 9.2 75 11.2 7.3 10.9
1970'S 11.5 8.3 9.2 7.9 11.8 7.2 11.0
1980'S 11.7 8.7 9.2 8.1 12.1 7.0 11.1
1990'S 11.9 9.0 9.1 8.2 12.7 7.1 10.9
2000'S 11.7 9.1 9.3 7.9 13.2 7.2 10.7
00-60 1.0 0.1 0.4 2.0 -0.1 -0.2
b 1.06 / 2.81 / -0.13 / 1.54 / 4.87 / -0.31 / -0.36 /
11.40 7.97 9.22 7.57 10.98 7.21 11.05
2020'S 12.1 9.8 9.1 8.6 14.2 7.0 10.8
2050'S 12.4 10.6 9.1 9.0 15.8 6.9 10.7
Table 3-34. Decadal Variation of diurnal range in spring(observatory).
Decade | GAN | SEL | INC | ULR | CHP | POH | DAG | JNJ | ULS | BUS | JEJ
1960'S | 9.5 100 | 8.1 6.6 112 | 95 | 116 | 11.2 | 108 | 7.7 8.0
1970'S | 9.6 100 | 8.0 6.7 11.8 | 103 | 11.7 | 11.7 | 107 | 7.7 7.6
1980'S | 9.7 9.9 7.9 7.0 121 | 97 | 11.9 | 11.9 | 109 | 8.2 7.1
1990'S | 9.6 9.8 8.6 7.2 127 | 92 | 116 | 11.9 | 105 | 82 6.9
2000'S | 9.3 9.2 8.9 7.2 132 | 93 | 11.2 | 12.1 | 104 | 8.1 7.1
00-60 | -0.2 | -0.8 | 0.8 0.6 20 | -02| -04 | 09 | -04 | 04 | -08
- -0.25 /|-1.61 /| 2.18 /| 1.97 / | 4.87 / |-1.37 /|-0.85 /| 2.03 / |-1.28 /| 1.38 / |-2.65 /
9.60 | 10.19 | 7.73 | 6.45 | 10.98 | 9.96 | 11.82 | 11.28 | 10.98 | 7.65 | 7.98
2020'S | 9.4 9.1 9.1 7.7 141 | 91 | 11.3 | 126 | 101 | 85 6.3
2050'S | 9.4 8.7 9.8 8.3 156 | 87 | 11.0 | 13.2 | 9.8 9.0 5.5
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Temperature Range of Spring in Jeju for the period 1961~2007
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Fig. 3-37. Variation of diurnal range in spring(Jeju).

Temperature Range of Spring in Chupungnyeong for the period
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Fig. 3-38. Variation of diurnal range in spring(Chupungnyeong).
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XL 20E=s ZE¢sS ECHTable 3-35 & 3-36).

2t NEgE2 240 28, 21&0l 2.32TC/10082 Z222 HALD UAH =2
o REH MF 2 EEE Uit HAE A2 2AEJYD, EE -2.93T/100
HE HIRol M= -2.81TC/1008, sS4k -2.59C/1008, T+ -2.26°C/100E8 S Hl
ol 25, A28 Lt S0HE= A2 2ALJUCHFIg. 3-39 & 3-40).

Table 3-35. Decadal variation of diurnal range

in summer(region).

Decade National West East South Rural Islands M.e.tro
average Coastal Coastal Coastal Cities
1960'S 6.4 7.3 5.6 8.8 6.2 8.5
1970'S 8.5 6.7 6.9 5.9 8.9 5.9 8.4
1980'S 8.6 7.0 6.8 6.1 9.0 5.9 8.5
1990'S 8.5 7.1 6.7 5.9 9.3 5.6 8.1
2000'S 8.3 6.7 6.8 5.8 9.5 5.8 7.9
00-60 0.3 -0.5 0.2 0.7 -0.4 -0.6
alb -0.94 / 1.55 / -1.68 / 0.77 / 1.6 / -1.3/ -1.42 /
8.77 6.42 7.31 5.68 8.68 6.18 8.64
2020'S 8.2 7.4 6.2 6.2 9.8 5.3 7.7
2050'S 7.9 7.9 5.7 6.4 10.3 4.9 7.3
Table 3-36. Decadal variation of diurnal range in summer (observatory).
Decade | GAN | SEL | INC | ULR | CHP | POH | DAG | INJ | ULS | BUS | JEJ
1960'S | 7.5 7.8 6.3 5.7 8.8 7.6 9.2 8.5 8.5 5.7 6.7
1970'S | 7.5 7.8 6.5 5.5 8.9 7.8 9.0 8.6 8.0 5.7 6.3
1980'S | 7.2 7.8 6.5 5.6 9.0 7.4 9.2 8.9 8.0 6.2 6.1
1990'S | 7.2 7.8 7.3 5.6 9.3 6.6 8.6 8.7 7.3 5.8 5.7
2000'S | 6.9 7.1 6.9 5.8 9.5 6.9 8.3 8.6 7.8 6.1 5.7
00-60 | -0.6 | -0.7 | 06 0.1 07 | -0.7 | -0.8 | 0.1 -0.7 | 04 | -1.0
i/ b -159 /| -1.2/|2.32/|0.04 /| 1.6/ |-2.93/| -2.26/ | 0.21 |-2.59 /| 0.86 / |-2.81 /
764 | 800 | 6.13 | 5.61 | 868 | 7.99 | 945 | 861 | 854 | 567 | 6.79
2020'S | 6.6 7.2 7.6 5.6 9.7 6.1 8.0 8.7 6.9 6.2 5.0
2050'S | 6.1 6.9 8.3 5.6 102 | 5.2 7.3 8.8 6.1 6.5 4.1
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Temperature Range of Summer in Pohang for the period 1961~2007
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Fig. 3-39 Variation of diurnal range in summer (Pohang).

Temperature Range of Summer in Incheon for the period 1961~2007
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Fig. 340 Variation of diurnal range in summer (Incheon).
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QUi E0HEE=E 282 BEJACHTable 3-37 & 3-38).
2t NEE2 240 28, =S = HIRe Ba, &=, 0, 285= Xt
o AXeE Hez SAL/JLD, MF -3.43C/10082 HIZoH L& -2.38C/1004,
M& -2.34C/1004, CH7 -2.12C/100E82 HIZd 24, 2E2 Ui =0HE
= Aoz ZALRUCHFIg. 3-41 & 3-42).
Table 3-37. Decadal variation of diurnal range in autumn(region).
Decade National West East South Rural Islands M.e.tro
average Coastal Coastal Coastal Cities
1960'S 8.3 8.4 7.1 10.1 6.4 10.1
1970'S 10.9 8.5 8.5 7.7 10.9 6.4 10.3
1980'S 10.8 8.5 8.3 7.7 10.6 6.1 10.0
1990'S 11.1 8.7 8.5 7.9 11.7 6.1 10.0
2000'S 10.6 8.5 8.1 7.4 11.7 5.8 9.5
00-60 0.2 -0.3 0.3 1.6 -0.6 -0.6
alb -0.2 / 1.02 / -0.54 / 1.09 / 4.15 / -1.45 / -1.21/
10.94 8.29 8.53 7.34 9.98 6.53 10.30
2020'S 10.8 9.0 8.2 8.1 12.9 5.6 9.5
2050'S 10.8 9.3 8.0 8.4 14.3 5.2 9.1
Table 3-38. Decadal variation of diurnal range in autumn(observatory).
Decade | GAN | SEL | INC | ULR | CHP | POH | DAG | JNJ | ULS | BUS | JEJ
1960'S | 8.8 9.5 8.4 5.8 101 | 86 | 105 | 10.4 9.9 75 7.0
1970'S | 8.9 9.3 8.4 6.0 109 | 96 | 109 | 10.7 | 10.1 7.7 6.7
1980'S | 8.6 9.0 7.9 6.0 106 | 86 | 105 | 105 | 10.0 | 8.1 6.3
1990'S | 8.9 9.0 8.6 6.2 1.7 | 83 | 105 | 107 9.7 8.0 6.0
2000'S | 8.0 8.4 8.5 5.8 11.7 | 7.9 9.6 10.6 9.2 7.6 5.7
00-60 | -0.8 | -1.1 | 0.1 0.0 1.6 | -0.7 | -0.9 | 02 | -0.7 | 0.1 -1.3
alb -1.25/|-2.34 /| 0.29 /| 0.19 / | 415 / [-2.38 /|-2.12 /| 0.47 / |-1.85 /| 0.69 / |-3.43 /
8.96 | 9.64 | 829 | 592 | 9.98 | 9.22 | 10.95 | 10.48 | 10.27 | 7.63 | 7.19
2020'S | 8.1 8.1 8.5 6.0 127 | 7.7 9.6 10.8 9.1 8.1 5.0
2050'S | 7.8 7.4 8.6 6.1 13.9 | 7.0 8.9 10.9 8.5 8.3 3.9
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Temperature Range of Autumn in Jeju for the period 1961~2007
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Fig. 3-41 Variation of diurnal range in autumn(Jeju).
Temperature Range of Autumn in Chupungnyeong for the period
1961~2007
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Fig. 3-42 Variation of diurnal range in autumn(Chupungnyeong).
3-4-5. ASE B2 uxt
HEE AL uWXte=e 83201 0.61C/100E2 B2 HALD JU2LE, HEAl X
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LI AXe B2 BACHTable 3-39 & 3-40)

2 NEE2 240 28, =SE = HIRe 8, 24, 285, @2 duxt
oF AXeE Hez SAE/JLD, EE -1.92T/10082 HIZEd 7, 24, M=,
M2, 282 Uit E0ees Aoz 2HLYJUCH (Fig. 3-43 & 3-44).

Table 3-39. Decadal variation of diurnal range in winter(region).

Decade All over West East South Rural Islands M'eFro

country Coastal Coastal Coastal Cities

1960'S 7.3 8.5 7.5 8.6 5.6 9.2

1970'S 10.1 7.4 8.3 7.9 9.0 5.6 9.2

1980'S 10.1 7.6 8.3 8.2 8.9 5.6 9.3

1990'S 10.4 7.9 8.5 8.4 10.0 5.6 9.3

2000'S 10.0 7.5 8.1 8.0 9.7 5.2 8.8

00-60 0.2 -0.4 0.5 1.1 -0.4 -0.4

/b 0.61 / 1.22 / -0.38 / 1.93 / 3.25 / -0.22 / -0.56 /

9.99 7.27 8.45 7.56 8.45 5.60 9.33

2020'S 10.4 8.1 8.2 8.8 10.7 5.5 9.0

2050'S 10.6 8.4 8.1 9.4 11.8 5.4 8.8
Table 3-40. Decadal variation of diurnal range in winter(observatory).

Decade | GAN | SEL | INC | ULR | CHP | POH | DAG | JNJ | ULS | BUS | JEJ

1960'S | 8.4 8.1 7.5 5.3 8.6 9.0 9.8 8.7 10.2 | 8.0 5.9

1970'S | 8.2 7.8 7.3 5.3 9.0 9.5 9.7 9.3 100 | 82 5.8

1980'S | 8.2 7.7 6.9 5.4 8.9 9.1 9.8 9.3 10.2 | 87 5.7

1990'S | 8.5 7.9 7.6 5.7 100 | 87 9.8 9.6 9.9 8.6 5.6

2000'S | 7.9 7.4 7.5 5.2 9.7 8.3 9.0 9.4 9.4 8.2 5.2

00-60 | -0.5 | -0.7 | 0.0 0.0 1.1 -07 | 0.8 | 07 | -08 | 02 | -07

s /b -0.45 /| -1.3 /| 019 /| 0.4 8/ |8.25 /|-1.92 /|-1.47 /| 1.51 / |-1.64 /|1.02 /|-1.48 /

837 | 812 | 7.32 | 5.28 | 845 | 9.42 | 10.03 | 8.89 | 10.39 | 811 | 6.02

2020'S | 8.1 7.3 7.4 5.6 10.6 | 8.2 9.1 9.9 9.3 8.8 5.1

2050'S | 7.9 6.9 75 5.7 115 | 7.6 8.6 103 | 8.8 9.1 4.6
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Temperature(C)

Temperature Range of Winter in Pohang for

the period 1961~2007
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Variation of diurnal range in winter(Pohang).

Temperature(C)

Temperature Range of Winter in Chupungnyeong for the period

1961~2007
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Variation of diurnal range in winter (Chupungnyeong).
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Z0HELD, E0EEsE LuxE HAIIS0] ASsHtse, & 24430 J#ECHD
9 =2 ‘Asymmetric Trends of Daily Maximum and Minimum Temperature' ©)0fl
AN EEMIICH L2Lete 2 2 DI|29 ASE0 2MIIR9 ASEEL 2

oA = LEtRCH Sol el dF= U Al XFe FXHe SEE It

ol

ol A

S0l =70t 20JI29 4580 = ULl sds= 20 0l Aole
0] 2ttete] M0 UELlE 22880l J2dssS bl == SE=S of
= ez 4. 010 oAM= HEFHQ ZA A0 2ot
5. M¢e

= H70ME Jl2 BsE S22 U= SHE 240 2o JI=Es =012
Aot 1 BistEsE ofdot=0l AF/AIEH, JI=HESH SetS 0Xls USEH 2
S AN M B & H2t0 o AZ & JS0 e 2HE JAel 73
£ {8t 2RI 2ROt 0r2d 222 IIFHSN SWHHCE HSat)| fdiM=
HAE Hol & MARLZ AMEC 240 A0 JAC0F A, SR S22t
OlcHel d&0l J10E = Ul 2 22010

Lst, 2 Hd70ME =2 JI22 Batde 240 S8 SACH 22 B
g, O 5 Z2LE2 LA 22 20 U= 200 ESHAXL XHE H&=
X 201 20 Olol CHet Blat =42 HHE SAHASUC

6) Thomas R. Karl®] 591, 1993, Asymmetric Trends of Daily Maximum and Minimum Temperature,
Bulletin of the American Meteorological Socrety, pl00771023
“ Monthly mean maximum and minimum temperatures for over 50% (10%) of the Northern

(Southern) Hemisphere landmass, accounting for 37% of the global landmass, indicate that
the rise of the minimum temperature has occurred at a rate three times that of the
maximum temperature during the period 1951-90(0.84C versus 0.28°C). The decrease of the
diurnal temperature range is approximately equal to the increase of mean temperature. The
asymmetry is detectable in all seasons and in most of the regions studied. The decrease in
the daily temperature range is partially related to increases in cloud cover. Furthermore, a
large number of atmospheric and surface boundary conditions are shown to differentially
affect the maximum and minimum temperature. Linkages of the observed changes in the
diurnal temperature range to large-scale climate forcings, such as anthropogenic in sulfate
aerosols, greenhouse gases, or biomass burning (smoke), remain tentative. Nonetheless, the
observed decrease of the diurnal temperature range is clearly important, both scientifically

and practically.
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