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ABSTRACT

This study analyzed the characteristics of the temporal and space distributions of the discomfort index of Seoul,
Korea during the heat wave in 2018. For this purpose, we obtained AWS meteorological data (0:00, July 1, 2018
~ 23:00, August 31, 2018.) from 17 sites in Seoul and used the raw data to calculate the Thom's discomfort index.
To compare differences between regions, urban and non-urban areas were divided, and a total of six sections was
set up for 10 days. Differences also were compared by dividing each day into three periods. According to this
study, the discomfort index in Seoul was highest in the ‘Jungrang’ and ‘Seongdong’ areas from 15:00 to 17:00 in
early August. Temporal and spatial differences of the discomfort index were obvious, and an urban heat island
effect was also identified. Although the change in discomfort index was similar to the change in temperature
overall, distinct differences in relative humidity by time and region were clear. In particular, the distribution and
variation of the discomfort index were distinctly different depending on the physical characteristics of the region.
These study results could be used to address the heat-island effect and to establish various urban environmental
policies for summer temperature management.
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Fig. 1. Location of AWS in Seoul (KMA, Korea Meteorological Administration).
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Table 1. AWS Space Information in Seoul (KMA)

AWS location

No name Latitude Longitude Altitude (m) Address Notes Division
400  Gangnam  37.513 127.047 59.240 22, Bongeunsa-ro 63-gil, Gangnam-gu Urban Urban
401 Seocho 37.485 127.026 33.050  Seocho IC, 1416, Seocho-dong, Seocho-gu Near Highway Urban
402  Gangdong  37.556 127.145 56.210 183, Godeok-ro, Gangdong-gu Urban Urban
403 Songpa 37.512  127.097 58.260 240, Olympic-ro, Songpa-gu Urban Urban
404 Gangseo 37.574 126.830 80.400 201, Yangcheon-ro, Gangseo-gu Near Han-River Non-Urban
405 Yangcheon 37.530 126.878 11.930 298, Mokdongdong-ro, Yangcheon-gu Near Anyang-river Urban
406 Dobong 37.585 127.060 53.960 173, Sirubong-ro, Dobong-gu Near Mt. Dobong  Non-Urban
407  Nowon  37.600 127.030  56.650 574, Hwarang-ro, Nowon-gu Kof:aé\:i‘;ary Non-Urban
408 Dongdaemun 37.494 126918 36.440 163, Seoulsiripdae-ro, Dongdaemun-gu Urban Urban
409  Jungnang  37.586 127.087 39.090 32, Myeonmok-ro 57-gil, Jungnang-gu Urban Urban
410  Dongjak 37.463 126.986 87.860 61, Yeouidaebang-ro 16-gil, Dongjak-gu Near Park Non-Urban
411 Mapo 37.552 126929  100.670 Mt. Wawoo, Changjun-dong, Mapo-gu In Mt. Wawoo Non-Urban
412 SeoDaemun 37.571 126.941 103.080 50, Yonsei-ro, Seodaemun-gu In Yonsei Univ. Non-Urban
413 Gwangjin ~ 37.534 127.086 28.630 680-67, Jayang 2-dong, Gwangjin-gu Urban Urban
414 Seongbuk  37.612 126999  128.620 77, Jeongneung-ro, Seongbuk-gu Near Mt. Bukhan ~ Non-Urban
415  Yongsan 37.520 126.976 31.730 255, Ichon-ro, Yongsan-gu Near Han-River Non-Urban
416 Eunpyeong 37.646 126.943 57.920 26, Jingwan-dong, Eunpyeong-gu Near Mt. Bukhan = Non-Urban
417 Geumcheon 37.466 126.900 45.000 31, Siheung-daero 104-gil, Geumcheon-gu Urban Urban
418 Han River 37.525 126.939 10.660 280, Yeouidong-ro, Yeongdeungpo-gu In Han-River Non-Urban
419 Jung-gu 37.552 126987  266.440 83, Sopa-ro, Jung-gu In Mt. Nam Non-Urban
421 Seongdong 37.547 127.039 34.730 18, Seoulsup-gil, Seongdong-gu Near Jungnang Non-Urban
422 Mt Bukak 37.603 126.984  333.800 267, Bugaksan-ro, Jongno-gu In Mt. Bukak Non-Urban
423 Guro 37.494 126.827 56.080 893, Buil-ro, Guro-gu Urban Urban
424 Gangbuk 37.640 127.026 57.290 13, Dobong-ro 89-gil, Gangbuk-gu Urban Urban
425  Namhyun  37.621 127.097 52.050 Namhyun-dong, Gwanak-gu Mt. Gwanak Non-Urban
500  Gwanak 37453 126950  141.640 I, Gwanak-ro, Gwanak-gu In Seogiﬁljaﬁonal Non-Utban
510 Yeongdeungpo 37.527 126.907 25380 20, Gukhoe-daero 53-gil, Yeongdeungpo-gu Urban Urban
889 Se"cfrii‘;;“al 37500 126977 16230 210, Hyeonchung-ro, Dongjak-gu Near Han-river ~ Non-Urban

#* Seocho, Songpa, Gangseo, Yangcheon, Seodaemun, Yongsan, Eunpyeong, Geumcheon, Jung-gu, Gwanak, and Yeongdeungpo are
not used as data for this study because relative humidity data does not exist
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DI=T—0.55(1—0.01RH)(T—14.5)  (eq.l)

DI = Discomfort Index

T = dry-bulb temperature (Temperature measured by a
normal thermometer)

RH = Relative humidity

Table 2. Values of Thom's Discomfort Index (DlI)
calculated for Fahrenheit and Celsius
Temperature Scales (Giles, BD et al., 1990)

DI (°F) DI (°C)
No discomfort <70 <21
Under 50% population feels discomfort 70 - 75 21 - 24

Over 50% population feels discomfort 75 - 80 24 - 27

Most of population suffers discomfort 80 - 84 27 - 29
Everyone feels severe stress 8 -90 29 - 32
State of medical emergency > 90 > 32
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Fig. 2. Comparison of Discomfort Index in Seoul (July
and August, 2000-2018).
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Table 3. Comparison of Temperature, Relative Humidity, and Discomfort Index Differences between Urban and
Non-Urban by Periods

Temperature (°C)

Relative Humidity (%)

Discomfort Index

Urban  Non-Urban  difference  Urban Non-Urban difference = Urban Non-Urban difference
July Early 24.07 23.38 0.69 72.87 78.45 5.58 22.56 22.23 0.33
Middle  28.46 2741 1.05 71.78 78.87 7.09 26.07 25.67 0.4
Late 31.17 30.22 0.95 63.68 70.47 6.79 27.65 27.43 0.22
August  Early 31.51 30.71 0.8 67.32 73.82 6.5 28.25 28.14 0.11
Middle  29.29 28.8 0.49 60.35 64.79 4.44 25.99 2591 0.08
Late 2591 253 0.61 76.85 82.16 531 24.24 24 0.24
Average 28.40 27.64 68.81 74.76 25.79 25.56
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Table 4).

EIR ¢ (Bt 25.83)= 15A~17A]7} 27.382 7 =%
A, R2A~I4A T 272302 TRE9 AlES] B3 =
7= 27014 0]t) TR0 & 18A]~20A]7} 26.54% =3ka1, 03
A|~05A1 = 24282 71 okl 71 e BEIR|SE 50%
olFe] AlhEo] EilttE =7l (2401) Aol &3tk
EAA] Bt BRI 25.96, HI=AA] 25.74%2 AREA
xofo] Hjoli= A4 gbk. Ao} 1k WA (24 242, WA
2.54)% BRI Bajxi40] 1|0 1k Afo] (EAl-H]EA)
7} 7P 2 A7 = 214]~234] (0.45), 00A]~02A] (0.45)2
ObA Bhdl 712t AiSEe] X)o7k Hol7} 71 A A
3} Aeta] QA S A (A=) 2o} 7+ 2fol7}
7P Dol =ale vl vlsf 7122 dider 7 =

179

Eole 7195847 s Hrb= 71291 2 oA
SkelshA| EHt} (Fig. 4 2 Table 4).

ZHEAE o] AgteollA] =] 7E Bl R of] B
off BEIA7E AR, 24 X~ FLSHA Bl=A]
219l EFA|S= (26.22)7F EAIA] (26.19)0] BT =of F=F
o} (Fig. 4 2 Table 4). 3 A H 71L& EAIK]
29.03°C, H]Z=AIR] 28.61°CE LAIX|7} H]EAIX|of] H|3|
0.42°C =ttt B+t AisEs 2R (66.07%)00 Bls) B =
A (70.99%)7F 4.92% =th =AR] 0] 7] L0] =1, HEA]
Ae] 47k 2o AL Th2 Al7idhel Sttt ShAlat o
A =ARI9E HI=ARITE Bt 7123} Het s
atol7h miE 2lahs Fo] EAAo|t) ol =AY 7=
o] EHR|4E Y vk WEA A5ER] ths AL 9
njst, Aisee WolR|A] kol H|Z=AR]9] EF A7}
e R FobHeS Rtk olf HollAl 71 EAIUA

i

UL, Fle= A o2 7P Wl mebA A2 =234

—e— Urban
O+ Non-urban

—&— Urban
O+ Non-urban

28 4

o

—&— Urban
O Non-urban

(a) Temperature (°C)

Ei

50

(b) Relative Humidity (%)

23

(c) Discomfort Index

g. 4. The Change of (a) Temperature (°C), (b) Relative Humidity (%), and (c) Discomfort Index by the Time

(A 00:00~02:00, B 03:00~05:00, C 06:00~08:00, D 09:00~11:00, E 12:00~14:00, F 15:00~17:00, G 18:00~
20:00, H 21:00~23:00).

Table 4. Comparison of Temperature, Relative Humidity and Discomfort Index in Urban and Non-urban Areas by
Time-zone (SD: Standard Deviation)

Time Temperature (SD) Relative Humidity (SD) Discomfort Index (SD)

(every hour) Urban Non-urban Urban Non-urban Urban Non-urban
A (00:00~02:00) 26.82 (3.03) 25.83 (3.03) 75.72 (12.30) 82.42 (13.19) 25.11 (2.44) 24.66 (2.52)
B (03:00~05:00) 25.83 (2.94) 25.01 (2.99) 79.58 (11.90) 85.42 (12.17) 24.51 (2.45) 24.11 (2.56)
C (06:00~08:00) 26.01 (2.95) 25.58 (3.06) 78.79 (11.72) 83.97 (12.09) 24.63 (2.47) 24.55 (2.60)
D (09:00~11:00) 29.03 (3.53) 28.61 (3.59) 66.07 (12.43) 70.99 (13.66) 26.19 (2.53) 26.22 (2.62)
E (12:00~14:00) 31.43 (3.89) 30.81 (4.02) 57.43 (13.74) 62.54 (15.49) 27.27 (2.44) 27.20 (2.57)
F (15:00~17:00) 31.83 (3.97) 31.10 (4.12) 56.39 (14.94) 61.99 (16.93) 27.43 (2.35) 27.34 (2.51)
G (18:00~20:00) 30.00 (3.56) 29.10 (3.65) 63.02 (13.80) 69.53 (15.27) 26.68 (2.32) 26.45 (2.46)
H (21:00~23:00) 28.12 (3.11) 26.99 (3.16) 70.41 (12.30) 78.06 (14.02) 25.82 (2.35) 25.37 (2.45)
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0

B2 712 =AA 73] et 7122 28.64°C, s
68.40%, =IAI4G> 25.96 (50% o Fe] AFEe] =dds =
7= Ar)olch HIEAR] 1059] Bt 7|22 27.87°C, Al]
ST 74.38%, B4 25.73 (50% o|Ae] AlgtSo] Eazt
S L= Amoltk 71L& wAlo] H|EA] H|F| oF
0.77°C =3koH, s HI=AA7E =4 Hls)
5.98% =3Itk I+ A2 BRI Alol= A dgkom, B
= ARk o] ko] AlREo] BIRNE L= olth =4
© 7120] T2 W At WAL, A lE Ve W
I i Eob 7 X199 et EAG Aol A &

Ao 7 Bt} (Table 5).

Table 5. Comparison of Temperature, Relative
Humidity and Discomfort Index in Urban and
Non-urban Areas (SD: standard deviation)

Average Urban (SD) Non-Urban (SD)
Temperature (°C) 28.64 (4.04) 27.87 (4.13)
Relative Humidity (%) 6840 (15.53) 7438 (16.70)
Discomfort Index 25.96 (2.64) 25.73 (2.79)

EAAOA 7]20] 38°C7F | A2 F 4o R &Yy
A W2 AR 9,500712] 0.43%0]] sgick 20189 8 1Y
174] 7L 405°CE 7P 710] wkom, 22 g 154]
7 40.2°C, 16A] 7] 40°CR 40°C o4k % 38 U=
ATk 38°C oiFe] 7]2o] WSE 419 F 323 % 8¢
1otk AlZkdl= 15A]-174] 263], 124]-144] 123], 184]
204] 32]2 ZAREITE FH|RE M2 7]2o] w94 419
o) A F BRI 3101Ee R e ek AL @79

o a3k, ol BIA4E ol AiGEs Wol] o

RoR Holu|, A 38°C7L W UEY| HF Aiaws
37.51%2 AR B A 68.4%0) Hak Yo A

|
eth HEel EAGE didor 3 A og Bt
EA|G7F 310107 mfj- =9E A F 203]%S
1% 7120138°CE d2 A& 7ol Eafsic AAR &
A= 31044 EE59 Bt 722 37.14°C=E 38°Co] H]
3l Wekou, AT} 53.54%% 38°C o}l AlEoll vl
3 16% =7 W= 3Uct (Table 6).
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H] Al R]of| 4] 7]20] 38°C7F ASE 212 5 309 0= v
TR T2 2E 13,62972] 0.22%0] Sgsict 2018 8
12) 144] T2 39.1°CE 7}4 7]20] =9fon], 7+e |5
Al T 39°C, 154] =9 39°CE 39°C oAk % 31 =g
Stk 38°C ool 7] 0] IEH 30 AH 5 212 8
4 1oL, AFI = B 124]0014] 17A] Afo] STt (124]
-14A] 123], 15A]-17A] 183]). Tl &} BIRI7RA] = H| =4 %]
o A= 7]20] 38°C oFo & =9k 3082 Al F E3HA
7k 31010 =2 uf9- £9kd A2 F 830 Bafslct. A
I v R 7]20] 38°C oifo R Eokd FEe B A

S 41.19%2 AA) Bt AFSE 74.38%0] B o
ot v EIR]g 3101491 GEQ] Byt 7|2 37.08°C
Qo AtLEl 53.35%E 38°C o|Ake] JHT} =9k}
(Table 7). wj$- FEE= He B4 3104k9] Ho] =4
2 203], H]EAIA = 3532 7o) ArjHoR v H|EAl
A1) BAG7E 6 woths Holot o) EAA|9] 22 7|
2R} B4R Y] FiEErt ERGE Eol=t] Sa35t
A eSS Holjg= Aol shilh

Al A 2= 7hde] it 7]20] 29.17°CE 7P =9k
om {UatA 29°C7F d=th B HoRkS 25.76°CE 7
7 okt 7S xgsto] it 7]20] 28.5°C o iFo g A
gdoz o zode =2} (28.99°C), 3H7} (28.69°C, HE
A, 4F (28.68°C, H|EA), SHHE (28.63°C),
(28.63°C), 54 (28.6°C, H|:A)o|t}. EAIR|L}; H]=AIZ| 7}
7} 308 AMAF A& o5 w2 712 A9 Zol7t
A FZE HojErt 28°C nito R Ao 7]2o0] vt
2 2ol wH (27.82°C), AE (27.8°C), =Y (27.43°C), &
@ (27.39°C), HAF (25.76°C) o2 A& &R Yoz} Hl=
A (e =AoE ER)oltt (Fig. 5).

A9 g Befibo] Bt 83.7%=E 7P w11 5
o] 63.74%= 7Hg Wtk Bekike xgsto] Adigert
75% oo R =& 3r2 HE (B4, B8, = (HlEA),
A5 (AlEA) o2 fiFE |
2 iAo R =Xyt whal, Fopik, ekl ==kt 5 AF
A7} Qo] AlEe] SARE W wke SRR 502 Qls| Aty
F&7t =t olet Wil E s 70%0]8k] HRE (H]E
Al 68.97%), 2+ (H=A], 67.81%), 2 (67.49%), 7}=
(66.55%), 71 (65.31%), ETIE (63.74%)2 THE =]
7 Ae =AY og ERH (Fig. 5).

SR (Bt 25.83)= T (EAADT s (BI=AA)
°] 26.182 7} =oUth HtHTH &2 26014; X2 S
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Table 6. Comparison of Temperature in Urban (38°C and above) and Discomfort Index (31 and above)

The Order of Temperature The Order of Discomfortable Index
(Urban area with an average temperature of 38°C or higher) (Urban area with DI of 31 or higher)
. Temperature Rela'tn./e Discomfortable . Temperature Rela.tlye Discomfortable
Date Point C) Humidity Index Date Point 0) humidity Index
(o) (o)
08-01 17:00 Gwangjin 40.5 28.7 30.30 08-01 18:00  Guro 35.8 61.5 31.97
08-01 15:00 Gangbuk 40.2 33.8 30.84 08-01 17:00  Guro 373 55.5 31.72
08-01 16:00 Gwangjin 40 353 30.93 08-01 18:00 Gwangjin 38.1 50.1 31.62
08-01 15:00 Jungnang 39.9 352 30.85 08-01 16:00 Gangbuk 39.2 43.8 31.57
08-01 15:00 Gwangjin 39.6 353 30.67 08-01 18:00 Gangbuk 37.2 54.5 31.52
08-01 15:00 Gangdong 39.6 33.7 30.45 08-01 17:00 Gangbuk 38.7 45.8 31.49
08-01 16:00 Gangdong 39.5 315 30.08 08-01 19:00 Jungnang 36.8 56.4 31.45
08-01 16:00 Gangnam 393 303 29.79 08-01 16:00  Guro 38.1 48.6 3143
08-01 16:00 Gangbuk 39.2 438 31.57 07-28 12:00  Guro 34.7 70.2 31.39
08-01 17:00 Dongdaemun 39.2 33.7 30.19 07-28 13:00 Gwangjin 37.1 533 31.30
08-01 13:00 Dongdaemun 39.1 32.6 29.98 08-01 19:00 Gangbuk 35.1 66.4 31.29
08-01 14:00  Gangbuk 39 37.9 30.63 08-02 17:00 Gangbuk 37.5 50.6 31.25
08-01 15:00 Dongdaemun 39 353 30.17 08-03 11:00  Guro 36.5 55.9 31.16
08-01 17:00  Jungnang 38.9 31.9 29.76 08-02 14:00 Gwangjin 38 47 31.15
08-01 13:00  Gangbuk 38.8 38 30.51 08-02 14:00  Guro 384 44.8 31.14
08-01 17:00  Gangbuk 38.7 45.8 31.49 08-01 19:00 Gwangjin 36 58.6 31.10
08-01 18:00 Jungnang 38.7 41.2 30.87 08-02 17:00 Jungnang 37.7 48.3 31.10
08-01 13:00 Jungnang 38.7 38.8 30.55 08-01 20:00 Jungnang 355 61.9 31.10
08-01 16:00 Dongdaemun 38.7 38.1 30.46 08-02 15:00 Gwangjin 38.1 45.9 31.08
08-22 17:00  Gangbuk 38.7 38 30.45 08-03 15:00 Gangbuk 37 51.6 31.01
08-01 16:00 Jungnang 38.7 343 29.96 Average 37.14 53.54 31.34
08-01 15:00 Gangnam 38.7 31.2 29.54
08-01 17:00 Gangnam 38.6 39.9 30.63
08-01 13:00 Gwangjin 38.6 38.9 30.50
08-01 14:00 Dongdaemun 38.6 342 29.88
08-02 14:00 Guro 384 44.8 31.14
08-01 14:00  Jungnang 384 37.8 30.22
08-01 14:00 Gwangjin 384 37.6 30.20
08-15 15:00 Jungnang 383 39.7 30.41
07-31 15:00 Gangbuk 383 36.9 30.04
07-31 16:00 Dongdaemun 382 328 29.44
08-01 18:00 Gwangjin 38.1 50.1 31.62
08-01 16:00 Guro 38.1 48.6 3143
08-02 15:00 Gwangjin 38.1 45.9 31.08
07-22 17:00  Jungnang 38.1 36.8 29.90
08-01 14:00 Gangdong 38.1 35.9 29.78
08-01 14:00 Gangnam 38.1 35.7 29.75
07-22 16:00 Dongdaemun 38.1 342 29.56
08-01 17:00 Gangdong 38.1 34.1 29.55
08-02 14:00 Gwangjin 38 47 31.15
08-01 18:00 Dongdaemun 38 42.7 30.59
Average 38.76 37.51 30.41
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Table 7. Comparison of Temperature in Non-urban (38°C and above) and Discomfort Index (31 and above)

The Order of Temperature The Order of Discomfortable Index
(Non-Urban area with an average temperature of 38°C or higher) (Non-urban area with DI of 31 or higher)
. Tempera- Rela.ti\./e Discom- . Tempera- Rela.ti\fe Discom-
Date Point wre (°C) Humidity fortable Date Point re (°C) Humidity fortable
(%) Index (%) Index
08-01 14:00 Dobong 39.1 40.6 31.06 |08-01 15:00 Seoul National Cemetery ~ 38.8 43.8 31.89
08-01 15:00 Dobong 39 41 31.05 |08-01 16:00 Seongbuk 38.5 48.2 31.66
08-01 15:00 Nowon 39 358 3035 |08-01 17:00  ocoul National 379 508 3157
Cemetery
08-01 16:00 Dobong 38.9 435 31.32 |08-01 17:00 Mapo 37.8 51.2 31.55
08-01 15:00 Seoul National Cemetery — 38.8 43.8 31.89 |08-01 15:00 Seongbuk 383 483 31.53
08-01 15:00 Namhyun 38.6 39.2 30.54 |08-01 17:00 Seongbuk 37.7 51.4 31.50
08-01 16:00 Seongbuk 38.5 482 31.66 |08-03 14:00 Seoul National Cemetery  37.2 53.9 31.44
08-15 14:00 Dongjak 38.5 38.2 30.34 |08-03 14:00 Dobong 374 52.7 31.44
08-01 15:00 Seongdong 384 42.7 30.87 |08-03 15:00 Dobong 37 55 3143
08-01 13:00 Dobong 384 41.2 30.67 |08-01 17:00 Dobong 37.6 51.1 31.39
08-01 16:00 Seongdong 384 38.6 30.33 |08-02 17:00 Dobong 36.3 58.5 31.32
08-01 15:00 Seongbuk 383 48.3 31.53 |08-01 16:00 Dobong 38.9 435 3132
08-01 14:00 Seoul National Cemetery — 38.3 44.7 31.06 |07-28 13:00 Dobong 35.7 62.2 31.29
08-03 13:00 Mapo 383 42.9 30.83 |08-01 18:00 Seongbuk 359 60.7 31.27
08-01 16:00 Nowon 383 355 29.86 [08-01 16:00 Mapo 38.1 474 31.27
08-15 14:00 Seoul National Cemetery — 38.2 43.8 30.87 |08-01 16:00 Han River 37.7 49.4 31.24
08-01 14:00 Mapo 38.2 42.8 30.74 |08-01 18:00 Han River 36.8 54.6 31.23
08-01 14:00 Dongjak 38.2 384 30.17 |08-01 18:00 Dobong 36.1 58.6 31.18
08-01 16:00 Mapo 38.1 474 31.27 |08-01 19:00 Dobong 34.1 72.8 31.17
08-01 13:00 Seoul National Cemetery — 38.1 443 30.87 |08-01 19:00 Nowon 352 64.2 31.12
08-01 14:00 Seongbuk 38.1 39.4 30.23 |07-27 14:00 Seoul National Cemetery  36.1 58 31.11
07-22 15:00 Seoul National Cemetery — 38.1 37.8 30.03 |08-03 13:00 Dobong 37.1 51.7 31.10
07-22 16:00 Seoul National Cemetery — 38.1 36.6 29.87 |08-01 18:00 Seoul National Cemetery  36.4 57.5 31.09
07-22 16:00 Dongjak 38.1 32.1 29.66 [08-02 15:00 Nowon 375 49.3 31.09
08-01 13:00 Mapo 38 43.1 30.65 |08-01 19:00 Seongbuk 344 69.6 31.07
08-01 15:00 Dongjak 38 42.8 30.61 |08-02 16:00 Seoul National Cemetery  37.6 48.6 31.07
08-01 14:00 Namhyun 38 422 30.53 |08-01 14:00 Dobong 39.1 40.6 31.06
07-22 17:00 Seoul National Cemetery 38 41 30.37 |08-01 14:00 Seoul National Cemetery — 38.3 44.7 31.06
08-15 15:00 Dongjak 38 39.9 30.23 |08-03 13:00 Namhyun 37.6 48.5 31.06
07-31 16:00 Seoul National Cemetery 38 39.9 30.23 |08-01 15:00 Dobong 39 41 31.05
Average 38.33 41.19 30.66 |08-01 19:00 Seongdong 35.7 60.1 31.05
08-01 17:00 Han River 37 51.9 31.05
08-02 18:00 Dobong 352 63.4 31.03
08-01 18:00 Seongdong 36.5 54.8 31.03
08-01 16:00 Seoul National Cemetery = 37.4 49.4 31.03
Average 37.08 53.35 31.25
91 (261 HIEA), 7B 2607), T2 (2605) % TEOITE o] WAL BAGT} 71 e Ao Bepto 2 B 246
S T EAAE AL WA 330 AR w2 A ojfler, 9l (2549 HH (25.56)%= thE A Yol H]s|

Fle 7|2 iR 2 mAR|e) v o] Ao} gltkar A oR S3X|47) Wit (Fig. 5).
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(a) Average Temperature

(b) Average Relative Humidity

(c) Average Discomfort Index

Fig. 5. Average Temperature and Relative Humidity and Discomfort Index Distribution by AWS point (July 1 -

August 31, 2018).

53] FaEe 2 @59y suieelth d5d] 71
= WSAE 1738 SollA 1HAZ o, AS=r) SRR
oL EAF7E o] AL R HAlr: E3F T =3
Alg7F 25,6082 BP9, HE tREoR wWekow, =y
Al FollM= 7P Sk et 712 iAo AR (61
Al AdisErt 7P Sot (17THA) A8 Eoled A
oty A= FUI FHES Hitfe] Aoz BT}
A=

4. 28 H E9|

2 A= 20189 ZA7] AEA BRG] AlgE
3 zto|et EAJS Au ) sioitt. ER4E Aok 7]
23 AisEe] AR 1 S OEo 2 AR A
=] ARehs Frifle] ArE B} FAF o2 HojErt
=t L ofu7f Sloh & Aol $EA] Jang et al. (2012)3}
Kang (20 16y EF)A|5E 5ol B 5714 #Hele] 22ut
2} 7|15 B8 10Egth v Qlok o A ATt Y
< A SR Fol= A, 717, ARHE el
A G A|Esto] A8l

2 A5 ol 2 7 FEERE AR 2R 4= 919
ok AR, Aol A5 EIReE w2 Hav|ee] B
= 8 ARSI 79 Bl 15404 174] Afo] 2 (EA]
Ayt AdE (BlEAA ) ol A 7Y =0kt o548 55
Bt BAeE B4 TR HERe] AY
At o= 2oRse SEuEr A8 7%
3t At E4), 2A A B3R5 A7HE
H3tel 1 siglo] fAfehL, g el vt
k. olggt 712k i el duAl= e 3
o 2 Eo N FEEkA ER1EISIch AR, Al

2

H
s

rr
N

f

i

iz Az
o2 & 7

2
2

u
T o
&

¢
N

rE
o
oo
tlo
oo

L

uE
g

| MR SE= oA FelEnh 2 AR

© =Rl HEAA|9] 7] Ate)7t Zakld Ahs=rt
E2 HEAAY SR LAl =Axel Bl
: A 3101de] vl =2 dol =Ae

PO, BI=AA| 2 o] H} v 7o) g2 3532
ZAFE AT} 7]2-0] W vIEAR] ) SR mA Ao

Hla) 2 R AiEEsE £97] ol hxjuto s A
Ao vlwE o) EAX} v FA Aol S
A 4 gl 55 W Fohe] ol vjS- o1
Zole}. WFUL 71eo0] e Wl Akt i, Fri
2 7190] £ uhA AiGEl itk 1 27 W5

gl =
A7 FE Bt got AisE=rE 2l vixl=
Attt 53] al2o] A&E=
olF9] A lls=e A3 Ael7t 2#AeE 245t
< B 83 MR 289 Ao oidr:
= AFE Fl Al =R
AR, AJER 1 2pol7h FEie Bl = Aok A
A = A=2] e FEd2 7 f
HE AR gl o't Aol7h EshAl yeR
ok mEbA Al S 37 EEe 7Rt Al
ol w2 A Aol 5 gets| RIGRITtal a7l ofel o
) A, FF T 71 Ads=E 24tk E HE =7
A 27 847} S8t Wrh E JloR duEy olof Higt

http://www.ekscc.re.kr



184 s -

o} (Kim ef al, 2014). ©A] QA4 A3 93t A L
2 =4 55} AlRJo] 25 w3 gJrk. S5 ojgo] AojAx
o HA= 85 WS AaL 38e 245 B4 7S
W2312} S} Landsat 5TM GARS B3 LA W] 54
o] 7122 FAR| e wl3| oF 225°C W& ZoF Hig
B} QIT} (Lee ef al, 2010). E3F EA] ] 20] 1}70} =)
o7k #1758} (microclimate) 2] THejoA A 7]2-& 2o}
A7 &S k= Aoz d#A Ut (Gomez ef al, 2004;
Georgi & Zafiriadis, 2006). 3}A]TF & AqLof| 4| Aby H 714
@ $E o1 /1T w9t S 5 o

© 5o 2o B4} ehtol, Sa) uE4l] &

° sl BHARE ol AOR ol g0 A
9 9 7] 240l o} ol efat mrk AR Kol
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AL T2 A} 2] gl B& 52| BafH|57) ek
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th B0l & At WAl 15E (Mol FE8I9AT, &
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