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Characteristics of Diurnal Variation of
Surface Temperature and Heat Island
Effects in Busan Metropolitan City

Jung—-Hee Shin

Graduate School of Education

Pukyong National University

Abstract

The purpose for this study is to examine the diurnal temperature
variation and heat island effect in Busan metropolitan city. Data were
collected on May 26 at 15 sites and September 22, 2001 at 17 sites.
Temperature observation continuously carried out from O07LST to 20LST
with 30 minute interval at each stationary point and temperature
observation of tracking by vehicle made along to Busan subway line at
the same day.

15 places on May 26, 2001 and 17 places on September 22, 2001 were
selected by classifying Busan region depending upon land use and
function, and measured temperature at fixed places consecutively with
30 minutes interval from 7:00 in the morning to 20:30 in the evening,
and also conducted moving observation by using vehicles. As the results

of daily temperature distribution and heat island at downtown are:



1) The daily temperature distribution at Busan varied depending upon

weather conditions as well as regional features.

2) On the day when land and sea breeze was clear, the difference
between the area being affected by sea breeze and the one not being

affected by the breeze was much distinct.

3) On the day when land and sea breeze was clear, the temperature
of the scuthern coastal area was lower than that of the northern inland
area at the time zone when sea breeze blew: Even inland area like

Myeongjang-dong was influenced by sea breeze.

4) On the day when north wind air current had influence upon the
temperature, the temperature distribution was as follows: The
temperature of western area having the boarder with the Nakdong River
was higher than that of eastern area. In particular, the temperature of
northeastern area was low and temperature difference of each area at

downtown was small.

5) The temperature of Geumgok-dong one of high density and newly
built apartment areas, was higher than that of other areas because of
high population density: The temperature of coastal areas such as

Nambumin-dong, Yeongdo and Haewundae was relatively low.

6) The temperature at downtown such as Yangjeong, Dongnae and
Gwangbok-dong was high, while the one at outskirts of the city was
low (Lee Dong-in, 1992). In May when low pressure is formed, the
temperature at not only downtown but also the outskirts such as

Geumgok-dong and Gupo was high to show sporadic heat island.



7) When high pressure edge was formed, heat island occurred evenly

throughout Busan.

Therefore, daily temperature distribution features at Busan varied
depending upon weather conditions: Heat island of each area occurred
differently depending upon atmospheric arrangement type. These results
are to be important basic material of urban micro-climatic changes in
the future,
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Table 1. Locations of air temperature

on May 26, 2001

observation sites

Site Longitude Latitude Remark
1. DONGRAE-GU 126° 05 087 | 350 127 157 o UNGIANGTD
ONG
2. BEOMEOSA 129°04 "077 | 35° 17°01°
3. SAHA-GU 128° 58 38" | 35° 06 30"
4. JIN-GU 129° 02 "527 | 35°10°57" |CHOEUB
5. SEO-GU 129° 01 7207 | 35° 06 10" INAMBUMIN
6. YOUNGDO-GU 129° 03 59" | 35° 057247
7. DONG-GU 129° 02 "30" | 35° 06 50" |CHORYANG
8. SASANG-GU 126° 057597 | 35° 107127
9. HAEWUNDAE-GU | 129° 08 "53” | 35° 03 33~
10. NAM-GU 129° 04 32" | 35° 08 28" |MUNHYUN
11, YUNJE-GU 129° 02 "507 | 35° 07 "357
12. BUK-GU 129°00°00” { 35° 12°10" |GUPO
13. SUYOUNG-GU 129° 05 °05" | 35°07 ' 56"
14. JIN-GU2 129° 027327 | 35°09718" |GAYA
15. BUK-GU2 129° 00 "46 "7 | 35° 14 59" {GEUMGOK




Table 2. Locations of air temperature observation sites
on September 22, 2001

Site Longitude Latitude Remark
1. CHEONGRYONG DONG 129° 047007 35° 177 40°
2. CHEOLMA 129° 09 " 10”7 35° 167 207
3. MYUNGJANG-DONG | 129° 057 58" 312" 157
4. JUA-DONG 129° 00 " 34”7 3%°15° 037
5. U-DONG 129° 08 " 35”7 3B 09" 257
6. CHOEUB-DONG 129° 02527 36° 10" 57”7
7. MUNHYUN-DONG 129° 04" 32" 35° 08" 287
8. YUNJE 129° 02 "50" 35° 077 3B”
9. CHORYANG-DONG 129° 027 30" 35° 067 507
10. CHEONGHAK-DONG| 129° 02 " 40" 35° 057 207
11. NAMBUMIN-DONG 129° 01 ° 20" 3%°06° 107
12. SAHA 128° 58 " 38 " 35° 06" 307
13. GAEGEUM-DONG 129° 01 “20” 35°09° 05°
14. GUABEOB-DONG 128° 58 " 45" 35° 097 477
15. GUPO 129° 007 00" 3B 127 107
16. HWAGOK-DONG 128° 58 720" 3% 127 407
17. GEUMGOK-DONG 129° 00 " 46”7 35° 147 597




Table 3. Locations of air temperature observation sites

by AWS

Site Longitude Latitude Remark
TAEJONGDAE 129° 04 00" [35° 04" 40”7 | 1(Fig3)
ILGWANG 129° 147007 |35° 14" 407 | 2(Figd)
HAEWUNDAE 129° 10 "00 " |35° 107 407 | 3(Fig3)
BUSANJIN 129° 037007 |35° 08" 40" | 4(Fig3)

AWS

JANGJOEN-DONG | 129° 05°00" |35° 14" 40" | 5(Fig3)
DONGNAE 129° 03 °00" [35° 127 407 | 6(Figd)
BUKGU 129°00 00" |35° 127 407 | T(Fig3)
DAEYEON-DONG 129° 06 "00" |35° 08" 40" | 8(Fig3)
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Latitude

35.3})
35,25
35.20
35.15
35.10
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| 1 L} |} 1 | )
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Fig. 1. The observation sites of surface air temperature
on May 26, 2001
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Fig. 2. Same as Fig. 1 but for on September 22, 2001
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Fig. 3. Same as Fig. 1 but for by AWS
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Fig. 4. Photographs of thermometer used in this observation
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Table 4. Weather conditions

in Busan on May 26, 2001

AMOUNT RELATIVE 1 :
TEMPERA WIND WIND
DATE| TIME OF B HUMIDITY |DIRECTION|  SPEED

| TURECC) )

CLOUDINESS (%) (36) (m/s)

09 09 244 78 00 0

12 09 206 90 20 3.4

5/26

15 10 216 80 23 33

18 10 202 95 95 17

LR

2600UTLC MAY 2000

REETS

JEISEREY

KA

Fig. 5. Weather Chart at 0900LST on May 26, 2001
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S MR S & & & e N
Observation Point

Fig. 6. Mean temperature at 0700LST-2000LST on May 26
and September 22, 2001
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7. Maximum and minimum temperature
at 0700LST-2000LST on May 26, 2001

- 20 -



3-1-2. 2001d 9¢ 229

99 229 (Table5) & 1024hP2] m7Igte] 43S Wi Ua 5577
oa) wAAd e FEo] we gxgen, | 182T, FvET SeE
wrgton] BEZoA] wpgte] o] ¢hu 5L om/slYlen, 54 26
Qv wpere] Zatm A BN GTh Fig8e 99 229 09419 471 %EA
eete] w7 FAol gl glof FAAA L a7Isk dtel e
4 otk

94 229

2

W7 ee FEEe] 217 CE /MY =41 AEE

w
rh

:

A

(168°C), ATHE(168C) Fol @& 7&EEE BAH.(Figh)

Fig. 9% 09 229e #& HaaA 2xld 2352520)0 At
(956C)7F A7) &o] A el s, 59 2643 del REvIFA o8 F
gxe 7o) 212C8 & Ao wa] ¥A veb o, HuHZ21.3T),
o AEOI8C)E WA VERsTH A A7)0l b v FE 127CR A%
solgu}, melxm, AH T zh A Wd e vlas 2y gAY
o] WHETh A VeEhAL wRsA Vel e, Hol FEE
Al e

_21_



Table 5. Weather conditions in Busan on September 22, 2001

RELATIVE :
| AMOUNT | 1ovipERA WIND | WIND
DATE| TIME OF m ., [HUMIDITY DIRECTION SPEED
CLOUDINESS| "1 %) (369 (mv/s)
09 05 17.7 55 07 55
12 04 214 47 09 65
9/22
15 04 212 49 09 5.8
18 04 195 49 07 6.7

WIBSAS  KMA
N 22000TC SEP 2001
g SUFETE PREE G

Fig. 8 Weather Chart at 0900LST on September 22, 2001
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Fig. 9. Same as Fig, 8 but for on September 22, 2001
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Table 6. Air temperature of each location at 08:00, 14:00
and 17:00 on May 26, 2001

DATE 2001. 5. 26
TIME | TEMPERATURE | TEMPERATURE | TEMPERA TURE

LOCATION AT 0800(T) AT 1400(T) AT 1700(C)
1. DONGRAE-GU 21.8 26.8 25.0

2. BEOMEQSA 21.4 27.8 24.2

3. SAHA-GU 20.5 25.1 23.3

4. JIN-GU 21.9 26.1 235

5 SEQO-GU 206 235 20.7

6. YOUNGDO-GU 21.8 25.4 217

7. DONG-GU 22.2 259 22.4

8. SASANG-GU 20.8 26.4 23.8

9. HAEWUNDAE-GU 218 256 24.4

10. NAM-GU 21.9 26.5 23.0

11. YUNJE-GU 21.8 279 244

12. BUK-GU 21.0 280 24.4

13. SUYOUNG-GU 20.2 24.8 22.5

14. JIN-GU2 22.0 276 246

15. BUK-GU2 22.1 279 25.6
MEAN TEMPERATURE 21.45 26.35 23.96
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35.25

35.20

35.15

35.10

35.05

2001/05/26(0800LST)
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Fig. 10. The distribution of air temperature at 0800LST
on May 26, 2001
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2001/05/26(1130LST)

35.30
N o]
35.25

35.20

35.15

Latitude

35.10

35.05

E° 12900 12905 12910 129.15 12920 129.25

Longitude
Fig. 11. Same as Fig. 10 but for at 1130LST
on May 26, 2001
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Fig. 12. Same as Fig. 10 but for at 1400L.ST
on May 26, 2001
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Fig. 13. Same as Fig. 10 but for at 1700LST
on May 26, 2001
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Table 7. Air temperature of each location at 08:00, 14:00
and 17:00 on September 22, 2001

DATE 2001. 9. 22
IME - "TEMPERATURE | TEMPERATURE | TEMPERATURE
LOCATION AT_0800(C ) AT 1400(C) AT 1700(C)
1. CHEONGRY ANGDONG 17.1 177 16.2
2. CHEOLMA 17.4 20.0 19.0
3. MYUNGJANG -DONG 18.2 21.8 20.4
4. JUA-DONG 182 214 19.9
5. U-DONG 19.0 21.8 21.1
6. CHOEUB-DONG 174 215 20.4
7. MUNHYUN-DONG 18.8 216 19.8
vé. YUNJE 176 214 19.8
9. CHORYANG-DONG 19.0 224 21.2
V 10. CHEONGHAK-DONG 144 224 20.2
11. NAMBUMIN-DONG 18.0 22.6 20.0
: 12. SAHA 19.5 236 219
13. GAEGEUM-DONG 17.7 22.2 20.2
14. GUABEOB-DONG 17.6 226 212
15. GUPO 17.9 23.0 208
_-16. HWAGOK-DONG 176 226 21.2
17. GEUMGOK-DONG 176 240 22.8
MEAN TEMPERATURE 17.82 21.91 20.35
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Fig. 14. Same as Fig. 10 but for at 0800LST
on September 22, 2001
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Fig. 15. Same as Fig. 11 but for at 1400LST
on September 22, 2001
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Fig. 16. Same as Fig.10 but for at 1700LST
on September 22, 2001
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Fig. 17. Air temperature values at Lat. 35.10 on May 26, 2001
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Fig. 18 Same as Fig. 10 but for at 1200LST
on May 26, 2001
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Fig. 19. Air temperature values at Lat. 35.15 on May 26, 2001
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Fig. 20. Same as Fig.10 but for at 1300LST
on May 26, 2001
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Fig. 21. Air temperature at Lat. 35.20 on September 22, 2001
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on May 26, 2001
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APPENDIX

. Every 30 min. interval temperature

values at fixed points on May 26, 2001

Same as Appendix 1 but for
September 22, 2001

Air temperature values at moving

temperature sites on May 26, 2001

Same as Appendix 3 but for
September 22, 2001

Air temperature values at the
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Appendix 1. Every 30 min. interval temperature values at fixed

points on May 26, 2001

POINT TEMPERATURE (T)
CHEONGRY

v S MYUNGIANG |" - o [YUNJE  |CHOEUB MUNHYUN
0700 21.4 20.4 21.2 21.1 21.8
0730 21.2 20.6 21.6 21.4 21.7
0800 21.8 21.4 21.8 21.9 21.9
0830 22.6 22.4 226 22.8 22.4
0900 23.8 24.8 23.8 23.7 23.6
0930 25.4 25.9 251 255 24.8
1000 26.4 26.6 26.2 26.3 26.6
1030 26.5 26.8 25.9 25.9 26.4
1100 26.3 27.3 26.4 26.0 27.0
1130 26.6 28.0 27.5 26.7 26.8
1200 26.2 28.2 27.2 26.2 25.8
1230 25.9 29.0 271 26.8 26.4
1300 27.4 28.0 27.4 26.9 26.6
1330 27.2 28.8 27.2 26.4 27.4
1400 26.8 27.8 27.9 261 26.5
1430 27.1 27.8 27.3 26.3 27.0
1500 26.7 26.8 26.6 247 25 4
1530 26.0 26.0 25.2 23.7 24.2
1600 25.6 26.0 25.6 23.9 243
1630 26.4 25.6 25.7 24.5 23.3
1700 25.0 24.2 24 4 23.5 23.0
1730 24.6 - 24.2 22.9 23.9
1800 24.2 - 23.8 21.8 23.6
1830 23.2 - 23.8 21.7 23.2
1900 22.8 - 22.8 21.0 23.0
1930 21.8 - 22.8 20.8 22.7
2000 21.6 - 22.7 20.6 22.2
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POINT

TEMPERATURE (T)

TIME |CHORYANG| GAYA | GUABEOB | GUPO GEUMGOK
0700 21.9 211 20.4 20.8 20.8
0730 22.0 211 20.4 21.0 21.3
0800 22.2 22.0 20.8 21.0 22.1
0830 22.8 22.2 21.4 21.2 22.8
0900 23.8 24.2 23.0 22.6 24 .4
0930 24.5 26.2 23.8 23.8 249
1000 25.2 25.0 24 1 24 .4 25.3
1030 25.4 25.5 24.9 26.0 27.4
1100 25.5 26.2 25.2 26.6 26.4
1130 23.6 26.0 25.1 27.2 27.5
1200 23.6 26.8 25.5 27.4 28.1
1230 24.2 26.8 25.4 27.6 28.0
1300 24.5 26.8 25.8 27.7 28.9
1330 25.3 27.3 26.2 27.8 27.5
1400 25.9 27.6 26.4 28.0 27.9
1430 25.4 27.0 26.0 27.6 27.4
1500 24.9 26.4 25.4 27.0 27 .1
1530 23.9 26.0 251 26.4 26.8
1600 23.6 26.2 24.6 25.8 25.6
1630 22.4 25.8 23.9 25.0 25.6
1700 22.4 24.6 23.8 24 4 25.6
1730 23.0 24.3 23.7 24 .4 24 .8
1800 22.7 24.3 23.4 24.6 245
1830 21.9 23.4 23.3 24.0 24.3
1900 20.5 23.9 22.6 23.2 24.4
1930 22.1 23.8 22.5 23.2 23.1
2000 22.2 23.8 22.2 23.0 23.3
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OINT TEMPERATURE (T)

TIME SAHA |NAMBUMIN|CHEONGHAK| SUYOUNG HAE‘XSN B
0700 20.1 19.9 19.7 20.8 19.6
0730 20.4 20.2 20.0 21.2 20.6
0800 20.5 20.6 21.8 20.2 21.8
0830 21.2 21.0 22.6 21.8 22.2
0900 22.0 23.0 25.6 24.2 24.6
0930 23.6 23.4 25.5 24.0 27.0
1000 24.1 23.3 27.6 25.4 25.6
1030 24.7 22.5 25.5 22.8 23.4
1100 24.9 21.6 25.7 22.8 23.0
1130 24.4 21.0 25.4 23.8 24.0
1200 23.9 21.4 24 1 22.5 23.4
1230 25.2 21.7 24.8 24 .8 25.4
1300 25.4 22.8 24.9 25.6 27.8
1330 25.4 23.0 25.0 25.4 26.4
1400 25.1 23.5 25.4 24.8 25.6
1430 25.3 22.2 25.2 25.3 25.4
1500 25.6 21.9 24.0 24.0 24.2
1530 241 21.0 24.5 22.4 21.2
1600 24.0 21.4 22.3 23.0 22.6
1630 24.3 21.0 23.6 21.4 21.0
1700 23.3 20.7 21.7 22.5 22.0
1730 23.0 21.0 22.2 22.3 22.0
1800 22.3 19.5 21.6 22.2 21.8
1830 22.4 20.2 21.2 20.8 21.2
1900 21.8 20.4 21.0 20.8 21.0
1930 21.8 20.4 19.9 21.3 20.8
2000 21.7 20.3 20.8 20.9 21.0
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Appendix 2. Same as Appendix 1 but for September 22, 2001

POINT TEMPERATURE (T)

TIMP CngL“ CE gg;]g, M;{;;fg YUNJE |CHOEUB MUNHYUN
0700 | 16.6 13.2 18.0 | 16.8 17.1 17.6
0730 | 16.6 14.6 18.4 | 171 17.4 17.7
0800 | 17.4 171 18.2 | 17.6 17.4 18.8
0830 | 17.9 16.4 196 | 18.4 17.5 19.5
0900 | 20.0 17.3 20.8 | 19.8 18.8 20.0
0930 | 19.3 17.2 211 20.8 19.8 22.0
1000 | 188 16.5 19.8 | 20.0 19.4 21.2
1030 | 20.8 16.8 220 | 21.8 19.8 22 4
1100 | 20.4 17.6 210 | 214 19.9 22.0
1130 | 19.6 19.0 218 | 21.4 21.6 o2 6
1200 | 19.0 20.1 21.8 | 21.0 20.4 22.4
1230 | 20.0 18.5 21.1 1.8 21.0 22.7
1300 | 206 21.2 21.4 | 220 212 22.0
1330 | 21.0 18.0 218 | 222 22.0 21.8
1400 | 20.0 17.7 218 | 21.4 215 21.6
1430 | 21.8 18.1 216 | 22.1 20.4 222
1500 | 21.8 17.0 212 | 21.4 20.8 22.6
1530 | 21.6 16.8 206 | 21.2 21.3 002
1600 | 205 17.0 206 | 212 21.4 21.6
1630 | 196 16.5 19.8 | 20.2 20.7 20.6
1700 | 190 16.2 20.4 | 19.8 20.4 19.8
1730 | 18.4 15.7 19.4 | 19.5 19.8 20.9
1800 | 18.1 15.4 19.4 | 19.4 19.4 20.0
1830 | 17.5 15.1 18.8 | 19.1 19.0 20.0
1900 | 171 14.7 189 | 192 18.8 19.2
1930 | 16.9 15.1 18.5 | 19.0 18.7 19.4
2000 | 16.2 15.0 18.4 | 18.7 18.4 19.2
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POINT TEMPERATURE (T)

TIME R(}Ij\(;(} GAEGEUM| GUABEOB| GUPO [HWAGOK Gggi\g*
0700 17.4 17.4 16.8 16.9 16.4 17.2
0730 18.2 17.4 17.6 17.5 16.2 17.4
0800 19.0 17.7 18.2 17.9 17.6 17.6
0830 19.4 18.4 18.6 18.5 17.6 18.9
0900 19.8 20.0 20.6 19.8 19.4 21.4
0930 21.8 21.8 21.4 21.0 19.4 22.4
1000 20.0 20.2 21.4 21.4 20.6 21.8
1030 22.0 20.4 022 21.7 20.2 21.6
1100 22.8 21.2 24.2 22.6 22.3 22.7
1130 21.9 22.6 23.4 22.8 21.0 25.0
1200 21.8 22.6 22.0 22.0 225 22.6
1230 21.8 23.2 22.2 22.4 23.2 23.0
1300 23.0 22.3 23.0 22.6 22.8 24 1
1330 23.6 23.0 23.8 22.9 22.0 241
1400 22.4 22.2 24.4 23.0 22.6 24 .0
1430 22.2 21.4 22.0 23.0 21.0 226
1500 22.0 21.2 23.6 22.8 20.8 23.9
1530 21.2 21.0 23.4 22 .4 20.9 24.2
1600 21.6 21.4 22.6 22.0 22.2 25.2
1630 21.2 20.6 21.8 21.6 20.6 23.4
1700 21.2 20.2 20.6 20.8 21.2 22.8
1730 21.0 19.8 20.2 20.6 20.4 21.1
1800 20.3 19.2 19.6 20.2 19.4 20.6
1830 20.1 19.0 19.6 19.8 18.2 19.8
1900 20.0 18.6 19.2 20.2 17.8 19.8
1930 19.8 18.6 18.6 19.6 17.8 19.9
2000 19.5 18.7 18.0 19.4 17.4 19.2

_68_




OINT

TEMPERATURE (T)

TIME SAHA |NAMBUMIN |CHEONGHAK| U-DONG JUA-DONG
0700 19.0 17.4 12.7 18.6 17.7
0730 19.2 17.7 13.2 18.6 17.8
0800 19.5 18.0 14.4 19.0 18.2
0830 19.6 18.4 16.2 19.2 18.4
0900 21.4 18.8 15.8 19.6 19.2
0930 24.2 21.2 17.0 20.6 19.8
1000 251 20.2 16.2 20.2 19.7
1030 25.2 21.0 17.2 21.5 21.2
1100 24.2 21.2 15.5 21.0 20.4
1130 24.3 21.0 16.2 21.4 21.2
1200 24.9 21.2 16.6 22.6 21.7
1230 25.6 22.0 17.4 22.2 21.6
1300 23.5 22.4 17.6 22.2 21.9
1330 23.4 22.5 22.4 22.8 21.9
1400 23.6 22.6 22.4 21.8 21.4
1430 221 20.8 19.2 22.4 21.8
1500 23.4 21.4 18.6 22.3 21.6
1530 22.1 21.6 18.2 22.8 20.8
1600 21.5 20.4 22.0 22.6 20.6
1630 22.4 201 18.3 21.4 20.6
1700 21.9 20.0 20.2 211 19.9
1730 20.5 10.8 18.6 20.6 19.9
1800 20.4 19.6 16.3 19.8 19.7
1830 20.0 19.5 14.4 19.4 19.2
1900 19.7 19.1 13.0 19.2 19.2
1930 19.6 18.6 13.0 191 19.0
2000 19.4 18.4 12.4 18.9 18.8
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Appendix 3. Air temperature values at moving temperature sites
on May 26, 2001

ltem TEMPER TEMPER TEMPER
POINT TIME |-ATURE! TIME |-ATURE| TIME |-ATURE
(t) (t) {t)
NOPO 0830 | 23.2 | 0830 | 23.2 | 1500 | 27.6
BEOMEOSA 0820 | 232 | 0900 | 259 | 1454 | 285
NAMSAN 0816 | 22.5 | 0904 | 259 | 1451 | 29.0
DUSIL 0813 | 225 | 0908 | 253 | 1447 | 28.4
GUSEO 0804 | 22.1 | 0914 | 257 | 1444 | 28.5
JANGJEON 0800 | 221 | 0918 | 254 | 1440 | 287
BUSANDAE 0749 | 21.6 | 0922 | 247 | 1430 | 30.9
ONCHEON 0745 | 223 | 0930 | 27.6 | 1420  30.0
MYEONGRYUN | 0738 | 22.3 | 0040 | 28.5 | 1351 | 28.0
DONGNAE 0734 | 22.8 | 0944 | 28.7 | 1347 | 285
GYODAE 0732 | 22.4 | 0952 | 27.7 | 1343 | 285
YEONSAN 0721 | 23.2 | 0950 | 27.7 | 1341 | 28.7
CITY HALL 0718 | 22.5 = 1000 | 27.5 | 1336 | 28.1
YANGJEONG 0715 | 22.8 | 1010 | 27.6 | 1330 | 28.7
BUJEON 0710 | 221 1023 | 28.3 | 1326 | 28.5
SEOMYEON - - 1030 | 28.1 | 1320 | 27.3
BEOMNAEGOL - - 1036 | 28.3 | 1316 | 25.9
BEOMIL - - 1040 | 26.7 | 1311 | 250
JOACHEON - - 1046 | 27.6 | 1308 | 25.0
JIN STATION - - 1049 | 257 | 1300 | 26.3
CHORYANG - - 1052 | 26.0 | 1253 | 25.7
BUSANSTATION| - - 1056 | 255 | 1230 | 25.3
JUNGANG - - 1100 | 24.1 | 1220 | 23.6
NAMPO - - 1130 | 21.8 | 1215 | 22.3
JAGALCHI - - 1140 | 21.6 | 1213 | 21.7
TOSEONG - - 1145 | 22.8 | 1207 | 21.9
DONGDAESIN - - 1153 | 235 | 1203 | 22.3
SEODAESIN - - 1200 | 23.3 | 1200 | 23.1
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ltem TEMPER TEMPER TEMPER
TIME |-ATURE| TIME |-ATURE| TIME |-ATURE

POINT (T) (T) (r)
NOPO 1500 27.6 1936 21.9 1936 21.9
BEOMEOSA 1509 28.2 1933 22.8 2000 22.8
NAMSAN 1512 27.7 1932 22.7 2005 22.7
DUSIL 1515 28.0 1930 22.7 2007 22.7
GUSEO 1519 28.2 1922 23.9 2010 23.9
JANGJEON 1526 28.3 1918 257 2014 25.7
BUSANDAE 1530 28.6 1916 25.8 2018 25.8
ONCHEON 1600 28.0 1910 26.5 2025 26.5
MYEONGRYUN | 1603 28.5 1907 26.3 2028 56.3
DONGNAE 1605 28.7 1904 26.2 2030 26.2
GYODAE 1612 27.9 1902 25.3 2035 25.3
YEQONSAN 1615 27.5 1900 25.5 2039 25.5
CITY HALL 1618 27.5 1848 25.3 2041 25.3
YANGJEONG 1620 27.3 1845 25.2 2043 25.2
BUJEON 1623 28.1 1830 24.7 2048 24.7
SEOMYEON 1630 27.3 1822 24.4 2055 25.3
BEOMNAEGOL | 1635 25.9 1819 24.5 2100 24.4
BEOMIL 1639 25.0 1814 23.0 2102 23.9
JOACHEON 1642 25.0 1810 23.7 2104 221
JIN STATION 1645 26.3 1809 23.9 2105 22.1
CHORYANG 1648 25.7 1806 24 .4 2107 22.7
BUSANSTATION, 1650 25.3 1804 22.5 2109 20.8
JUNGANG 1653 23.6 1800 20.9 2112 20.9
NAMPO 1700 22.3 1752 20.7 - -

JAGALCHI 1704 21.7 1749 20.8 - -

TOSEONG 1709 21.9 1730 23.1 - -

DONGDAESIN 1714 22.3 1725 24 .0 - -

SEODAESIN 1720 23.1 1720 23.1 - —
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Appendix 4. Same as Appendix 3 but for September 22, 2001

ftem TEMPER TEMPER TEMPERA
TIME |-ATURE| TIME |-ATURE, TIME | -TURE
POINT (t) () (c)
NOPO 0700 | 14.8 1200 20.6 | 1200 20.6
BEOMEOSA 0710 | 169 1149 21.3 | 1208 20.9
NAMSAN 0715 | 17.6 1147 20.9 | 1210 20.3
DUSIL 0723 | 17.5 1144 21.0 1214 20.3
GUSEO 0731 17.1 1140 20.1 1217 20.4
JANGJEON 0739 | 16.9 1136 20.9 1225 21.4
BUSANDAE 0746 17.0 1133 21 .4 1228 20.7
ONCHEON 0753 | 17.7 1127 22.2 | 1234 21.0
MYEONGRYUN 0800 | 18.0 1124 21.9 | 1238 22.9
DONGNAE 0803 | 17.7 1121 222 | 1241 21.6
GYODAE 0812 | 19.3 1117 22.0 | 1246 20.5
YEQNSAN 0817 | 19.0 1107 21.3 | 1250 21.2
CITY HALL 0822 | 18.1 1102 21.3 1253 21.8
YANGJEONG 0826 | 18.9 | 1055 | 21.0 | 1256 | 225
BUJEON 0831 19.5 1051 21.7 1303 22.7
SEOMYEON 0836 | 19.6 1043 21.3 | 1314 22.4
BEOMNAEGOL 0843 | 19.5 1039 21.2 | 1318 22.3
BEOMIL 0843 | 18.7 1033 21.6 | 1321 20.9
JOACHEON 0846 | 18.6 1029 21.5 | 1325 21.6
JIN STATION 0848 | 19.2 1027 21.0 1328 21.9
CHORYANG 0853 | 19.2 1025 21.3 | 1330 21.5
BUSAN STATION| 0855 | 20.6 1022 21.8 | 1333 22.8
JUNGANG 0900 | 20.9 1018 20.6 | 1335 22.0
NAMPO 0903 | 19.9 1013 21.5 1339 22.0
JAGALCHI 0906 | 22.7 1011 20.7 | 1341 22.8
TOSEONG 0909 | 21.4 1006 20.7 1344 22.4
DONGDAESIN 0912 | 20.0 1000 20.0 | 1347 23.7
SEODAESIN 0950 | 19.0 950 19.0 | 1353 22.5
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Item TEMPER TEMPER TEMPERA
TIME |-ATURE| TIME |—-ATURE| TIME | -TURE
POINT () (c) (t)
NOPO 1704 20.2 1704 20.2 - -
BEOMEOSA 1659 20.3 1708 19.9 | 2034 17.9
NAMSAN 1656 20.0 1710 19.4 | 2032 18.3
DUSIL 1653 19.8 1714 19.5 | 2031 18.3
GUSEO 1547 19.3 1718 19.5 | 2029 18.3
JANGJEON 1641 19.9 1722 19.7 | 2025 18.5
BUSANDAE 1635 | 21.8 1728 20.3 | 2010 19.2
ONCHEON 1628 21.0 1735 20.0 | 1956 | 20.3
MYEONGRYUN 1625 | 22.0 1740 20.5 | 1954 19.9
DONGNAE 1622 22.0 1743 20.3 | 1951 20.9
GYODAE 1619 20.9 1746 19.7 | 1947 19.9
YEONSAN 1615 | 22.2 1749 196 | 1943 | 206
CITY HALL 1612 22.5 1752 19.8 | 1940 19.3
YANGJEONG 1609 22.4 1754 20.8 | 1938 20.0
BUJEON 1603 | 21.3 1802 20.9 | 1935 19.7
SEOMYEON 1559 21.4 1809 20.8 | 1933 | 20.0
BEOMNAEGOL 1555 21.3 1814 19.9 | 1930 20.0
BEOMIL 1549 22.8 1820 20.7 | 1923 21.1
JOACHEON 1543 | 22.0 1825 20.5 | 1920 | 20.3
JIN STATION 1539 22.8 1827 20.1 1918 | 20.2
CHORYANG 1535 | 22.6 1829 20.0 | 1916 | 20.5
BUSAN STATION| 1530 21.7 1832 20.8 | 1913 20.2
JUNGANG 1413 22.1 1835 20.7 | 1809 19.9
NAMPO 1410 22.6 1839 20.3 | 1907 20.5
JAGALCHI 1406 21.8 1845 21.5 | 1904 19.9
TOSEONG 1402 22.1 1847 20.5 | 1901 19.7
DONGDAESIN 1358 | 21.9 1852 20.2 | 1858 19.8
SEODAESIN 1353 22.5 1855 19.6 | 1855 19.6
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Appendix 5. Air temperature values at the East-westerly

direction

May 26, 2001 September 22, 2001
TEMPERA- TEMPERA
POINT TIME POINT TIME
TURE(T) TURE{TC)

Gyeongseons™ | 4,64 | 215 | Gupo 0700 | 17.9
Univ

Jurye 0730 23.7 Sasang 0730 17.8
Modeok 0800 22.2 Seomyeon 0800 18.6
Seomyeon 0830 23.2 Daeyeondong 0830 20.2
Gyeongseong™ 4544 | 575 | Suyeong 0900 | 21.1
Univ

Haewundae | 0930 | 2602 | acundae 0930 | 22.4

Station
Suyeong 1000 28.8 Haeundae 1000 21.3
Daeyeondong 1030 27.0 Bexco 1030 22.6
Namcheondong

Jurye 1100 27.8 (KBS) 1100 21.2
Gupo 1130 27.7 Munhyeondong | 1130 23.6
Gupo 1200 27.8 Seomyeon 1200 24.5
Gupo 1230 28.4 Jurye 1230 24 1
Gupo 1300 28.9 Gangseo Office; 1300 25.0
Sasang 1330 27.2 Gupo 1330 22.2
Beomnaegol 1400 27.3 Sasang 1400 25.3
Suyeong 1430 28.8 Jurye 1430 23.4
Haewundae 1500 24.4 Dongeui Univ 1500 23.8
Bexco 1530 23.6 Daeyeondong 1530 25.6
Pukyong Univ 1600 25.2 Gwangalii 1600 23.5
Gyeongseong | qqq | 545 | SiNdO 1630 | 23.2
Univ El.school

Gaya 1700 24.6 Samsung APT 1700 2.0
Bukgu Office 1730 23.9 Suyeong 1730 20.4
Jurye 1800 | 255 | CYEOMESEONG | yghq | 202

Univ

Seomyeon 1830 24.2 Beomnaegol 1830 20.4
Namcheondong| 1900 22.9 Seomyeon 1900 20.0
Haewundae 1930 21.8 Jurye 1930 20.2
Namcheondong| 2000 217 Gangseo Office! 2000 20.3
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