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Abstract

The study selected 10 regions among major Korean cities. Then the study classified the yearly change of relative humidity
of those regions for 37 years based on 1996 (from 1974 to 2011) aimed at high temperature days, and examined them by stage
regarding daily maximum temperature. For large cities and small cities, in general relative humidity had been likely to increase
at high temperatures of 30 C or over before 1996, whereas it has decreased since 1996. For suburban areas, relative humidity
had been prone to diminish before 1996, whereas it has been likely to either increase since 1996 or rarely some of the cities
have not shown any change.

The increasing tendency of relative humidity before 1996 in large cities and small cities is believed to be because of an
increase of the latent heat of vaporization by the supply of steam from cooling towers established in downtown areas.
Meanwhile, the decreasing tendency from 1996 is concluded to be caused by the change from counter-current circular cooling
towers, which produce a great quantity of steam including arsenic acid, to cross-flow cooling towers, which produce hardly
any steam containing arsenic acid. This change was in accordance with the modification and pursuit of an urban planning law
that ordered cooling towers that had been installed on rooftops be installed in the basement of buildings in consideration of a
“Green network creation” project by the Ministry of Environment, urban beautification, concerns since 1996 over building
collapses, and according to an argument that steam containing arsenic acid could be harmful to human health owing to
chemicals contained in the water in the cooling tower in summer.
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Table 1. Definition of urban and rural stations
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Fig. 1. Climatological surface stations in Korea. Symbols
marking locations of urban and rural stations are as
indicated in the figure legend. Refer to Table 1.

@ 500000 < Total population < 1000000

e e FRste] 7} 4
U2 A A|SFTK Table 2). WA Al 2]
= Abw B 4663 )7} 7P Egrom,
B43169), FAH4215Y), A]2(40054
UEhdth AEAE AZ4259Y), 34206
), AF(32022), WA @301 2)o] 714
Qrl, TREO 2 EREA41709), ZE(37299) 40
ek o2 BAlA B4 o] B2 e 1
e AR i E e $1x5ta,

Hl 3 letel 7FgA 29 S o

)
il
1o
re
)

U

we o jo 4 rlo
fu fooal

2

L
%

)

32
O
Mo

abs ?IL o fu Hlr

o flo ne

%2 N i
ﬂllﬂl

Table 32 7|20 w2 9 1250 HaEE 1}
Bl A A& 317]e 33~36C(33Co]
%436 CHh ] L T2 USRS A, A9
3= e 87%) 5 ALIstale o 94%0)/do] 7
A} 8gof Z3E3}3AT). of= Fujibe(2002)9] 574 =
Aol 12 F=o FAWsts v =7 At
Ql L3712 33~36C2] go] 7U} 8o 92%E
A Sk Aot & AA|shaL Tk ERF AeAo]
= O 86%)S AlYstalE 2F 95%0]4to] 7Y
I} 8ol FAEIGITE. W WA A= FE
(2F 90%)S A LJBkaL= 85%~90% Ato]e] ZHe 7Y
¥} 8 ofl LhekLl it

Table 2. High temperature days of each points due to daily maximum temperature

. Temperature( () 21-30C 30-33°C 33-36C 36C- Total
Point
Seoul 3,190 667 142 6 4,005
Large Busan 3,625 543 47 0 4,215
urban Daegu 3,259 849 480 75 4,663
Gwangju 3,263 846 199 8 4,316
Jeonju 3,121 817 309 12 4,259
Smaller -
Jeju 2,521 576 103 2 3,202
urban
Pohang 3,227 567 371 41 4,206
Mokpo 3,227 567 371 5 4,170
Rural Gangneung 2,979 488 243 19 3,729
Yangpyenong 3,295 800 203 3 4,301
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Table 3. High temperature days of each points due to monthly

a) Large urban

Point T(igl;) ’ Jan. Feb. Mar.  Apr.  May. Jun.  Jul.  Aug. Sep.  Oct.  Nov. Dec.

21-30C 0 0 1 207 669 620 309 259 727 398 14 0

Seoul 30-33TC 0 0 0 0 12 116 196 290 53 0 0

33-36TC 0 0 0 0 0 8 56 78 0 0 0

21-30C 0 0 3 122 515 613 226 81 491 671 82 0

Busan 30-33TC 0 0 0 0 0 0 166 338 39 0 0

33-36C 0 0 0 0 1 0 10 34 2 0 0

21-30C 0 2 32 396 676 458 192 230 670 603 54 0

Daegu 30-33C 0 0 0 4 79 254 209 215 87 1 0 0

33-36C 0 0 0 0 9 44 211 201 15 0 0 0

21-30C 0 0 18 306 713 580 232 173 676 565 53 0

Gwangju 30-33C 0 0 0 0 18 130 273 334 89 2 0

33-36C 0 0 0 0 1 6 84 105 3 0 0

b) Small urban

T(eani) ' Jan Feb. Mar. Apr. May. Jun Jul. Aug. Sep.  Oct. Nov. Dec.

21-30C 0 1 17 306 693 535 191 155 659 564 42 0

Jeonju 30-33C 0 0 0 3 30 171 231 283 99 0 0 0

33-36TC 0 0 0 0 0 5 145 155 4 0 0 0

21-30C 2 3 9 86 388 602 382 358 691 460 48 3

Jeju 30-33C 0 0 0 0 0 26 257 262 31 1 0 0

33-36C 0 0 0 0 0 3 52 46 2 0 0 0

21-30C 0 4 23 268 536 545 299 349 665 538 63 0

Pohang 30-33C 0 0 0 6 48 98 172 191 51 1 0 0

33-36C 0 0 0 0 4 34 172 148 13 0 0 0

¢) Rural

T(ecrgi) ’ Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep.  Oct.  Nov. Dec.

21-30C 0 4 23 268 536 545 299 349 665 538 63 0

Mokpo 30-33C 0 0 6 48 98 172 191 51 1 0 0

33-36C 0 0 0 0 4 34 172 148 13 0 0 0

21-30C 0 1 19 246 518 522 281 338 655 399 46 0

S::fg 30-33°C 0 0 0 3 53 88 171 144 28 1 0 0

33-36TC 0 0 0 0 7 26 104 100 6 0 0 0

21-30TC 0 0 6 321 732 585 266 240 736 409 14 0

pj:r?ogr;g 30-33C 0 0 0 1 25 171 250 290 63 0 0 0

33-36C 0 0 0 0 0 20 78 105 0 0 0 0
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Fig. 2. Long-term changes of daily maximum temperature on high temperature days of major cities in Korea.
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Fig. 3. Long-term changes of relative humidity on high temperature days of major cities in Korea.
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Fig. 4. Long-term changes of annual mean relative humidity for

large urban cities.

each temperature distribution on high temperature days of
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