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ABSTRACT

As climate change intensifies, the intensity of heatwaves and their threats to human health are correspondingly increasing. Issuing
heatwave warnings is considered a basic measure in mitigating harm. This study focused on the fact that, to enhance the effectiveness
of these warnings, the cognitive perspective of heatwaves and the standards for special warnings must be similar. A total of 180 samples
were analyzed, taking into account variables such as Thermal Sensational Vote (TSV), Thermal Comfort Vote (TCV), Apparent
Temperature (AT), and Heat Intensity (HIn), which are items based on an individual's cognitive perspective. The survey was analyzed
in two phases. Simple regression analysis revealed significant associations among three variables (TSV, AT, and HIn) when temperature
(T) and relative humidity (RH) were employed as sole independent variables. However, multiple regression analysis identified only T as
a significant variable. In the case of TCV, T was significant in simple regression analysis, but RH was not. In multiple regression analysis,
however, both T and RH were found to be significant. These findings underscore the importance of aligning public perception, as captured
by sensation variables, with the scientific metrics describing thermal indices. This alignment is pivotal to ensuring that heatwave warnings
effectively safeguard communities by being both scientifically accurate and intuitively comprehensible. This research is expected to serve

as a foundation for future studies aimed at refining heatwave warning systems.
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2.1.1. GXIZ=HI)

HIz= H|=7]/78(NWS)ofl A 78t X #=2 7]23} Al
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HI=—42.379+2.04901523 T+ 10.14333127RH
—0.22475541 T RH—0.00683783 T
—0.05481717RH*+0.00122874 T* < RH
+0.00085282 7' < RH?—0.00000199 7% < RH?

T Temperature (°C)
RH: Relative Humidity(%)

(1) The Formula for Calculating Hl

Table 1. Criteria for issuing HI warnings

Classification HI Range[°C]
Low 20.0 - 31.4
Concern 315 - 335
Caution 33.6 - 355
Warning 35.6 - 385
Danger 38.6 ~

Table 2. Criteria for issuing DI warnings

Classification DI Range[-]

Comfortable Less than 68

Slightly Uncomfortable 68 or Above, but Less than 75

Uncomfortable 75 or Above, but Less than 80

Very Uncomfortable 80 or Above, but Less than 85

Dangerous 85 or Above

2T WIKES| Hlu 24 589

2.1.2. 231X|2(DI)

DIE €4 Higta] Algo] =7le E3d F=E 7
20 FdSEE £9sto] A5et Zlo|th(Park et al,
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D]=%T70.55(1fRH)(%T726) +32

T': Temperature (°C)
RH: Relative Humidity(%)

(2) The Formula for Calculating DI
2.1.3. OiE& MZ2=(SAT)

SATO] tisfiA S=uzt 714382 FAAASH Foke
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St e AS & 5 20, Table 32 SATFO &

A 71ES HEIH.

SAT= —0.2442+0.5399 7, + 0.45535 7T,
—0.002277+0.00278 7, X T, +3.0

1. : Temperature (C)
T, : Wet — BulbTemperature(C)

(3) The Formula for Calculating SAT
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Table 3. Criteria for issuing SAT warnings

Classification SAT Range[°C]

Low Less than 29
Moderate 23 or Above, but Less than 31
High 31 or Above, but Less than 34
Very High 34 or Above, but Less than 37

Dangerous 37 or Above

Table 4. Criteria for issuing WBGT warnings

Working Hours Light Work M\(;?s:]ite };2;]]2/

Continuous Work 30.0 26.7 25.0
75%(Work) 25%(Rest) 30.6 28.0 25.9
50%(Work) 50%(Rest) 314 29.4 27.9
25%(Work) 75%(Rest) 322 31.1 3.0

2.1.4. E7E712E(WBGT)

WBGTE "|=9| ZARE-EA0A #1919 & 2EHA
542 f8 1" BRI ER oY Yol 74 u
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= X]#(Budd, 2008)0]7]% 35}t}. Table 4= WBGTS] 7
H 7)ol

WBGT=0.Tt,,, + 0.2, +0.1¢,

t : BlackGlobe Temperature (C)

g
t : Temperature (°C)

: Wet — Bulb Temperature (°C)

nub :

(4) The Formula for Calculating WBGT
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Sensational Vote; TSV)9] A& HAsl9ct 181 &
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Table 5. Sensational variable for cognitive level

Variable Detail
TSV Cool, Slightly Cool, Neutral, Slightly Warm, Warm,
Hot, Very Hot
AT Short Form ()
Hin Short Form (Point)

Very Uncomfortable, Uncomfortable, Slightly
TCV Uncomfortable, Neutral, Slightly Comfortable,
Comfortable, Very Comfortable

Table 6. Daily max, avg. temperature & avg. cloud
cover
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Table 7. Phased research objectives and methods

Day | Max.T | Avg.T | Avg.C | Day | Max.T | Avg.T | Avg.C

07.15 | 31.4C | 27.0C | 4.4% | 08.03 | 33.3C | 29.0C | 5.3%

07.19 | 30.3C | 25.1TC | 5.8% | 08.18 | 32.0C | 26.1TC | 4.0%

07.20 |31.9C |270C | 6.1% | 08.19 | 32.2C | 27.4C | 7.9%

Phased Objective Analysis Method

Correlation between Sensational . .
Phasel . . Correlation Analysis
Variables and Thermal Indices

Association between Sensational |Regression Analysis,

Phase2
Scatter Plot

Variables and Thermal Indices
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Table 9. Correlation between sensational variable

and thermal index

Thermal Index
Category
HI DI SAT WBGT
TSV | 0338 | 0.336™" | 0.354" | 0.297"
Sensational | AT 0.3477" | 0312 | 0.336" | 0.309"
Variable HIn | 0.326™ | 0.369"" | 0.354™ | 0.356""
TCV | -0.260"" | -0.337"" | -0.271"" | -0.291"™"
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Fig. 1. Temp. and R.H. scatter plot for SAT
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Table 10. Regression analysis results of TSV

Y X B S.E. 8 t p VIF
(Constant) -3.394 3.575 -.949 344
T 157 050 509 3.133 002 5.545
R.H. 014 015 156 925 356 5.997
Sex 484 204 206 2.366 019 1.597
v Age -.004 .005 -.066 -.886 377 1.180
Height 010 014 073 719 A73 2.139
Weight -.008 009 -.087 -.895 372 1.994
Clo 955 1.225 055 779 437 1.035

F=5.380(p<0.000), R’=0.180, .;R’=0.146, D-W=1.726

Temp. - TSV R.H. - TSV
Thermal Sensation Vote Thermal Sensation Vote
. cmme s m sms = . ome 7 eem wmss e s s sems me . .
6+ oo P i R 6 Stet @ meemm me s e smEmms @ ® ® .
5 . 5
4 . P P . 4 e .
3 . [ 3 - ==
2 o« s . 2 . .. .
30 35 40 45 30 40 50 60 70 80
Temp. (°C) R.H.(%)

Fig. 2. Scatter plot of TSV
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Table 11. Regression analysis results of AT
Y X B SE. 8 t P VIF
(Constant) 16.629 9.858 1.687 093
T 294 138 356 2.126 035 5.545
R.H. .003 041 011 063 950 5.997
Sex -226 564 -.036 -.400 690 1.597
AT Age 011 013 067 867 387 1.180
Height 025 038 069 664 507 2.139
Weight -016 025 -.066 -.659 511 1.994
Clo 763 3.380 016 226 822 1.035

F=3.653(p<0.001),

R’=0.129, ,;R’=0.094, D-W=2.039

Temp. - AT

R.H. - AT

Apparent Temperature(Observation)

40

Temp. (°C)

Apparent Temperature(Observation)

Fig. 3. Scatter plot of AT
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£ 99.0%= SRIFAT o8 $T oS3 ARA R
P2 EAHoR Soloh YEhdOm(F=3.653, p<0.01),
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Table 12 TY7Z=(HIn)o] st 3| AR A7t
o, Fig. 4= T RH.| tgt AP Eolct. Hinof thgt
7123 G E] thgt 27 de3lAEA 23 51
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2013 95.0%= FRIF Lt Loz £33t t}E3F]
AELEP] B4 (F=4.531, p<0.00)°] EQIF]|glom,
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U, RH= f+24d0] SlsA] kit

Table 132 2FHHZHTCV)ol Wt th53|AEA 2
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Table 12. Regression Analysis Results of Hin
Y X B S.E. B t p VIF
(Constant) -118.603 53.627 2212 028
T 2.573 751 565 3.424 .001 5.545
R.H. 332 223 256 1.489 138 5.997
Hin Sex 6.996 3.066 202 2.282 024 1.597
Age 018 070 019 251 .802 1.180
Height 403 207 199 1.942 054 2.139
Weight -.107 133 -.080 -.804 422 1.994
Clo .878 18.384 .003 .048 962 1.035
F=4.531(p<0.000), R’=0.156, 4R’=0.121, D-W=1.698
Temp. - HIn R.H. - HIn
Heat Intensity Heat Intensity
100 . - le = 100 s . .
80 80
60 60
40 - s . 40 e« e e . .
20 . '. . 20 .. - -
30 35 . 40 45 30 40 50 60 70 80
Temp. (°C) R.H.(%)
Fig. 4. Scatter Plot of Hin
Table 13. Regression Analysis Results of TCV
Y X B S.E. 8 t p VIF
(Constant) 14.001 4244 3.299 001
T -243 059 -.685 -4.084 .000 5.545
R.H. -.048 018 -475 2724 .007 5.997
Tov Sex -.084 243 -.031 -.347 729 1.597
Age .003 .006 .040 514 608 1.180
Height -.002 016 -.010 -.094 925 2.139
Weight -.001 011 -.008 -.078 938 1.994
Clo 2.136 1.455 .106 1.468 144 1.035
F=3.600(p<0.001), R’=0.128, .;R’=0.092, D-W=1.944
Temp. - TCV R.H. - TCV
Thermal Comfort Vote Thermal Comfort Vote
7 . . . 7 - .
6 -s s s sssss s sm = PR - 6 P - ae Y - . - s = ..
5 5 AR PP S R SRR P AP S R |
4 4 esms wese sses - — e e
3 3 ® B M S MBI s M mEE wE w - .
2 - - - - - - - - - 2 - - - - - .- - . .
1 - - - - - . -1 - - - - - -
30 35 40 45 30 40 50 60 70 80
Temp. (°C) R.H.(%)
Fig. 5. Scatter Plot of TCV
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