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Environmental Conditions in the Urban Region of Seoul Through an
Intensive Observing Period (IOP) of Heatwaves in the Summer of 2023

Sung-Joon Na, Sang—-Dae Han, Je~Won Kim, Moon-Su Park", Baek-Jo Kim?"

The East Co., Ltd, Gyeonggi 12248, Korea

YDepartment of Climate and Environment, Sejong University, Seoul 05006, Korea

2Observation Research Department, National Institute of Meteorological Sciences, Jeju 63568, Korea

Abstract

An intensive observing period (IOP) of heatwaves in the urban region of Seoul in the summer of 2023 was carried out to
understand the changes in air temperature and road temperature induced by environmental conditions. The temperature
observed at eight points with different urban environmental conditions was compared with the temperature by the
KMA/AWS to analyze the characteristics of change in air temperature by height and the change in road temperature
according to environmental conditions and road sprinkler. The comparison of the average temperature observed in different
urban environmental conditions with the temperature observed at KMA/AWS showed that the air temperature in asphalt and
open space sites was 0.7 to 2.3C higher and that the one in bus stops was 0.9 to 2.3T higher. In terms of temperature
deviations depending on residential type, the temperature in highly populated areas was about 0.1 to 0.8C higher than that
of apartment complexes. In addition, regardless of the size of a park, the temperature in the park was lower than the
temperature in dense housing areas and apartment complexes. In asphalt and residential areas, the road temperature was
higher than the temperature at a height of 150 cm. Conversely, road temperature was lower than air temperature in a shaded
shelter and large park. In addition, after spraying a surface road, the road temperature immediately dropped by about 3 to
4T; however, after about 20 minutes, it rose again to the previous road temperature. This change in road temperature
appeared only for the temperature of 30 cm height.
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Fig. 1. Target area and observation sites for intensive observing period (IOP) of heatwaves in the urban region of Seoul in

the summer of 2023, called as HiSeoul-2023.

2. M=

| HieH
= od

2.1. M2EA ZEH 2zap=

Fig. 1= 20239 A=A 29 585 (Intensive
Observing Period (IOP) of heatwaves in urban
region of Seoul in the summer of 2023, HiSeoul-
2023)°] = Fupt A 9 2 kmx2 km #Y
I35 2175 vEbd Aol o] 2192 R dEEY
= g~102t2 0] th, 285,757
ES4FHo] k. FA FeH=
ZopE  #lo|F M olutE
eyt J5E FEdyzge

ofe

il

SRCEIABE, Ox), 1E4H
L 2uATY, FEUYA],
e, ofubE Qi 22 WMoz % 97 Aol
n} 74 SA@E A%: 0 FsHE ik olgst
Bl.e o] FHERE upetelaat AEstect. ofglo]
OISO ol AWERE A4: )9 (=0l

o p

B

P &
ol
1©

it

o

1L

B H

i

@S A: 2), AT EATA 0B T
A%: 6), Hheto] 502 whEel4l S

18 o

)

I)h _|I)1|

o

N, ofy

o0]
7 e (
A7: 7)7 tikg] oltE @A(#HE AH: 8)& Al
o] w2 d4 HIE 2ot At A sHATT
o] WYstAS w 1550 S B flote] 154
BT A 3), 97 F7to] HaE oA = FoF
S BAS A AR TS A 4) 224 v+t
I 35Fde wE A 48749 A3 aE Ak
7] 915 42T A@E A3 5)olA B3k uf
Auto i ohte wha| @ A2 WEE A% 9L £
7 o] Agho 2 i A WE o] oI AjolE &
obE 1A sk, AY 1= & AH 1~47F FAF
doz Haln A 1& B AH 5~802 A}
ok AEA Z AESPEE GBS 2§ oF
744 StHot IEAtg o] 0F 4SS fiste] AHE
g P54 290 Bl BEo] SYRES STt E
b BEA oA TS S8 Hadt AYe]
A TS 1ol viE R £9E 4 gEs B2 A
15 T8t

o|H A gA 2 HFHSol| AHgH &
IA ToT 7IEZAA, E3b 7=}, @3k =%
o|ti(Table 1). IoT 71’34t A3 224
W A4 1~990, B3 7Het= 5 213 0ol 2+

2 g J

- a

rol

r

e

%—v

= 7]
A

fr e

5



N

78 wA

SR - AAY

HFEL A

e L ES

Table 1. Observation equipment used in for intensive observing period (IOP) of heatwaves in the urban region of Seoul in

the summer of 2023 (HiSeoul-2023).

Obse.rvation IoT device Thermal sensor-based camera Thermal sensor-based

equipment thermometer

Observation Temperature, Relative humidity, Surface temperature Surface road temperature

elements Pressure (Area) (Point)
Equipment
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Fig. 2. Surface weather chart at 09 LST (a) and maximum temperature distribution (b) at 01 LST August 2023, representative

date of HiSeoul-2023.
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Table 2. Deviations(Dev.) between averaged temperature observed by KMA/AWS and temperature observed at 1.5 m height
by each environment conditions(asphalt, open space, bus stop) on the three days (July 7, Aug. 1 and Aug. 3).

Avg, temp. July 7 Aug. 1% Aug. 3¢
& KMA Open Bus KMA Open Bus KMA Open Bus
dev.(C) AWS Asphalt space stop AWS Asphalt space stop AWS Asphalt space stop
Avg. temp.  29.3 30.5 31.6 31.6 33.4 34.3 34.3 34.3 32.6 333 33.5 33.5
Avg. dev. - +1.2 +2.3 +2.3 - +0.9 +0.9 +0.9 - +0.7 +0.9 +0.9
Max. dev. - +2.5 +3.5 +3.5 - +2.6 +2.6 +2.9 - +2.1 +1.9 +1.9

Table 3. Deviations(Dev.) between temperature observed by KMA/AWS and temperature observed at 1.5 m height by eact
house type(high density residential area, apartment complex) and park size(large, small) on the three days (July 20

July 31 and Aug. 4).

July 20™ July 31 Aug. 4™
A&E.J:ﬁp. KMA House type Park size KA House type Park size KA House type Park size
©) Ays  Residenil Apartment  Large  Small  AWS Resientl Aparment  Large  Small  AWS Resdenta Apartment  Large  Small
area area area
Avg. temp. 313 329 34 30.0 313 317 34 326 305 316 33.0 343 342 318 334
Avg. dev. - +1.6 +1.1 -13 0.0 +1.7 +0.9 -12 +03 - +13 +1.2 -12 +0.4
Max. dev. - +36 +2.6 -29 -11 5.1 +36 -26 -14 - +40 +36 24 -14
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Fig. 3. Time variations of temperature from 0830 LST to 1730 LST at surface and heights of 30 cm, 100 cm and 150 cm under
environmental conditions: (a) asphalt and (b) large park sites. Symbol(x) indicates road temperature.
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Table 4. Temperature change before and after the passage of sprinkler truck on August 3%, 2023.

Before the passage

After the passage

Time(LST)
14:25 14:29 14:30 14:32 14:35 14:40 15:00
surface 48.6 45.5 45.3 46.6 47.2 49.1
Temperature 30 cm 33.7 33.7 33.3 33 33.4
© 100 cm 33.1 33.1 33.1 33.1 33.4
150 cm 33.4 33.4 33.3 33.3 33.6
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Fig. 4. Time variations of temperature before and after the passage of sprinkler truck on August 3, 2023.
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