L)

Check for
updates

ISSN 1229-8565 (print)
= A AR T ok 2] %]
Korean ] Community Living Sci

ISSN 2287-5190 (on-line)
29(1): 17~32, 2018
29(1): 17~32, 2018

http://doi.org/10.7856/kjcls.2018.29.1.17

(02 =z o] o 2] = o ui
AT g AG AF 4] B89 oEE F9 A
A2xdy W& vl
H#HS, A, 22 P U A3y o F gV
Aedist oFeht), Andste JHusar, Aedet Agueiara’, SR 1Te S8o1gATn

Comparison of the Perception of Summer Heat Wave and Thermoregulatory

Behavior between Adult Males Living in Seoul and in Daegu

Chul-Seong Hyun", Sang-Hyun Roh”, Do-Hyung Kim”, Su-Young Son?, Yoon Jeong Baek?,

Kyu Rang Kim?, Joo-Young Lee"®"

Dept. of Textiles, merchandising and Fashion Design, Seoul National University, Seoul, Korea®
Dept. of Home Economics Education, Teachers College, Kyungpook National University, Daegu, Korea?
Research Institute for Human Ecology, Seoul National University, Seoul, Korea”
Applied Meteorology Research Division, National Institute of Meteorological Sciences (NIMS), Jeju, Korea®

ABSTRACT

The purpose of the present study was to explore the thermoregulatory behavior and self-identified
thermal tolerance of Daegu and Seoul male residents in summer. On one day, a one—on—one
interview survey was conducted with 200 male Seoul residents and 200 male Daegu residents.
The questionnaire consisted of 32 questions including demographic data. The Wet Bulb Globe
Temperature (WBGT) was measured during the survey. The results showed that Seoul residents
experienced hotter perceptions and more discomfort compared to Daegu residents, whereas WBGT
was approximately 1.5°C greater in Daegu than in Seoul. Both activity and clothing insulation
level were statistically similar between the two resident groups but Daegu residents identified
themselves as being more tolerant to heat than Seoul residents (P<0.05). While preferred indoor
temperature was identical for residents from both cities (23°C), outdoor threshold temperature
(perceived as being cold or hot) was approximately 1°C higher for Daegu residents than Seoul
residents (P<0.05). Both groups showed that persons who experienced hotter perceptions had
weaker heat tolerance (P<0.05). There was a relationship between thermal comfort and the
recognition of the existence of a heat wave for Seoul residents, but not for Daegu residents. In
conclusion, we confirmed that Daegu residents felt less hot in summer and had higher thresholds
for hot weather while engaged in similar activities and wearing similar clothing, which could
be explained by the greater heat acclimatization of Daegu residents.
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Table 2. Contents of questionnaire in the present study

Part No Content
1 Residential city
2 Response date
3 Position/job
Anthro.* 4 Year of birth
pometric 5 Height
questions 6 Body weight
7 Residential duration at the current city
8 Heat illness for the past 5 years(e.g., Dizziness, vomiting, heat stroke, fainting, etc.)
9 How do you feel about the weather outside this area right now?
10 How comfortable do you feel about the weather outside this area right now?
How much of my activity is outdoors today?
(1) Sitting on the couch and watching television comfortably(1.0MET)
(2) Sitting at a chair, reading, paperwork, typing level(1.7MET)
(3) Level of walking slowly(2.7km/h, 2.3MET)
11 (4) Level of walking at normal speed(4km/h, 2.9MET)
(5) Fast walking(4.8km/h, 3.3MET)
. (6) Level of housework(laundry, cleaning, etc.)(3.0MET)
Cognition . .
(7) Level of daily cycling(4.0MET)
on hot and

(8) Tougher than what is listed above
cold weather
12 Please mark all the clothes you currently wear.
13T am (tolerable/indifference/intolerable) to heat in summer.
14 T am (tolerable/indifference/intolerable to cold in winter.
What temperature do you prefer as indoor temperature in summer?
[15-1]. T prefer approximately ( )°C as indoor temperature in summer
What temperature do you prefer as indoor temperature in winter?
[16-1]. T prefer approximately ( )°C as indoor temperature in winter
17 [Open question] If it is higher than ( )°C in summer, I think it is hot
18 [Open question] If it is lower than ( )°C in winter, I think it is cold
19 Do you sweat a lot in summer?
20 I need an indoor air conditioner during summer day. Please select that number

15

16

Do you think the room temperature in your work(school) is appropriate during this summer’s
day?

22 How much air—conditioning is your workplace(school) exposed during this summer’s work day?
T am preparing a thin coat or knee blanket for the summer because of the excessive air

21

conditioning environment.” Please select the appropriate number

24 1 prefer to turn on the air conditioner at night during summer nights. Please select that number

25 [Open question] How much are you exposed to air conditioning when you sleep this summer?
[Open question] If you have your own way of solving the summer heat, please describe it freely

Thermo
—regulatory

behavior i : '
chavior i (eg clothing, tools, drinks, food, showers and so on)

27 How do you think the average summer weather in this area has changed over the last five years?
How do you feel the ‘heat wave’ of summer in this area that has been inhabited over the last five

summer
and winter

years?
What is the thermal pleasant feeling of summer weather change in this area that has been
inhabited over the last five years?
[Multiple choice] For the past 5 years, have you ever had a change in clothing(outfits/outfits) in
the summer when climate change is related?

31 What do you expect how the weather in this city is going to for the next 5 years?

32 [Open question] Improvement of weather forecast method/content of summer in Korea
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Fig. 1. Time courses of web-bulb globe temperature
(WBGT) while the survey was being
conducted in Seoul and Daegu.
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Table 3. Self-identified cold tolerance of Korea males living in Seoul and in Daegu

(unit: %)
Seoul (N=200) Daegu (N=200)

Very intolerant 9.5 10.5

Intolerant 19.0 36.0 13.5 38.5

A little intolerant 7.5 14.5

Not both 24.5 24.5 25.5 25.5

A little tolerant 22.0 17.0

Tolerant 13.0 39.5 12.0 36.0

Very tolerant 4.5 7.0

Total 100% 100%
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Table 4. Cognition to the changes in heat
wave during summer in Seoul and
Daegu over the past five years

(unit: %)

Response Seoul (N=200) Daegu (N=200)
Much weaker 0.0 1.5
Weaker 2.5 3.5
Similar 16.0 325
Stronger 64.5 45.5
Much stronger 17.0 17.0

Total 100% 100%

Aglrtol theh FE(EIAE #21)0lA vi$- 2P}
o 2R SES AL o AFAkE 7 229
1) o2 FUg SFHES It
04—3—%4 2] rJrEﬂ oojzd Akgo2 <lsl 2%/
FEde 58 Fulskeried 3t AREIHS
#23)0l] ‘g Y So aEvketn S Al
AFARE 4578 (23%) 02t 247 (12%) B} oF
v =0kal 7 A 3F FAHCEE Fodt AlolE
B oHP=0.044), T3k of54 U F oo A%
o 3k EIHEIPHT #24) 04 W 2P} B2
agcbeta §Ee AL dit AFARs 889
(442 FLYoU Mg AFARE e 2HA &
of 32 ‘TEA ovke FAF 5ol 777(38.5%)
o2 giTt 608Gl Bl E2 S Btk o
532 t9lE 2871 98l FAske 35S 2= 2
&l ok AFAES FEE ARE, A3,
qolF 7hs T AL 25 A3l A Al

(¢}

Hxal

248 vera $HE AlEel 98 olol

5. 7|23} Q1AL 29| HF Mot

A 59 3 AFE HY A st Q1A gt
AR s #28)004 v At eta SEg
A ARAE 650 Bk wh, o AFAR
45%07to] Tha Al AT ol Sate] Fo gk 2l

He Mg AFAY v AFARTE A5 IeH Table

4, P=0.043). A 537 =Y A=y

—_

EIESR= A



26

s o
B Nedtra = -
. Tolerant— A 432:3:;“)' cold g SITguhrt?y war| 5 25 ; B
£ & Slightly chilly 10 Warm E 20 4
£ A little B Coal 1; allg[hlly hat ; E
i 7 Slightly cool o E
@ tolerant BT aveyrat Jg 15 3
= k-] E
8 Not_ g 104
c both = 5 E
5 5 5]
S Alite | 2 0
+ intolerant £ E D
g Seoul(S): r=-0.213 (P=0.002) S B -5 4 Seoul(S): r=-0.412 (P<0.001)
T . |Daegu(D): r=-0.153 (P=0.030) = 1 Daegu(D): r= -0.403 (P<0.001)
Intolerant T T T T T T T T -=-10 T T[T T T T T
34 5 6 7 8 9 10 11 12 13 15 20 25 30 35 40 45

Preferred indoor temp. in summer (°C)

efanl Heat tolerance in summer

nG' Thermal sensation at the WBGT placa*: T.«threshold for heat in summer (°C)
= Much

] 35 4 g l::s

E 1 Wy warmer D
E 1 e

1 1 D ﬁ Less |

E ag 5 '5 warmer

- 1 Lo

3 1 2 No |

= 1 mchange

5 1 z

£ 25 =

!‘; 1 Swamer D
= 1 Seoul(S): r=0.314 (P<0.001) [ R - 3
w 2 Seoul(S): r= -0.224 (P=0.001)

£ Daegu(D): r= 0.183 (P<0.001) ‘g Much _|Daegu(D): r= 0.091 (P=0.199)

£ 20 LI L L L DL BN B B L M B ST T 1 T T 1T T T T 711
= 12 14 16 18 20 22 24 26 28 30 32 & 3 45 6 7 8 9 10 11 12 13

g, g
ery - ery _
g need E E”EEd F
w s w
£ £
D
E MNeed™| ENeed—
2 2, S
7 "
2 ot £ Not |
E both E bath
E Seoul(S): r=-0.385 (P<0.001) ‘E‘ Seoul{S): r=-0.215 (P=0.002)
§ MNo_|Daequ(D):r=-0296 (P<0.001) § no |Deequ(D): r=-0.315 (P<0.001)
2 need T - L L B B L B R pa
T Vaery Inlc Not Tcl- Very = 0@
< Intol- lerant both arant tDlerEr‘ltq 14 16 18 20 22 24 26 28 30

Thermal sensation at the WBGT place*

Preferred indoor temp. in summer (°C)

Fig. 6. Relationships between thermal perceptions, thermal evaluation and thermoregulatory behavior.
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