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Abstract

In recent years, the frequency of extreme weather events in Taiwan has been
steadily increasing, along with a corresponding rise in the risk of heat-related illnesses
among the public, particularly for outdoor workers exposed to intense sunlight.
Significant differences in perceived heat load also exist among various pavement
materials.

Based on cloud cover estimates inferred from temperature differences provided by
the Central Weather Administration, our research team corrected the theoretical solar
radiation under cloudless conditions to derive the actual radiation levels accounting for
cloud effects. By further incorporating the albedo values of different pavement types
and applying relevant calculation formulas, we estimated the perceived temperatures of
various surface materials on specific dates. Additionally, we developed a platform that
enables users to access real-time data. Through these efforts, we aim to reduce the risk
of heat-related injuries, especially among outdoor workers, during extreme weather

events.
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(Occupational Safety and Health Administration, OSHA) ~ p A 5 4 % #

N ,‘5 N %
A EI S Rraed 1 TS % 22 2R L R ¢ (Workplace Safety and Health



Council, WSHC) % ¢ Z 4 A £ {rF A + FRh{cik € HRIt#ri¢ * 2 WBGT>
FRAETE~ §F % F A R % kb (National Oceanic and Atmospheric
Administration (NOAA), National Weather Service (NWS)) 2. #t 35 #c(Heat index,
HI) % i & 4R+ &, 2019) -

AF 3 # * Heat Index(™ ™ f§ - HDdg #3  dfeS — B~ 4R R
RH)1%® 5 & = 3 B3Z i ™ ch Hl4p ik 0 & o i Ap $HR R 2R & P 4
Y ERE XIS ER - H 4 %3 & 3 5 5 H = 42379
+2.04901523*T+10.14333127*RH-  .22475541*T*RH - .00683783*T*T
-.05481717*RH*RH+.00*T.00085282*T*RH*RH- .00000199*T*T*RH*RH -
(Rothfusz, 1990)

FPp L300 L F % F ezt T S AV RlEk & 1991~2020 £ & 7 4p
R R T IE R TR = 2 hT e 707%5 L - B2 ¢ ek K E(R
NP L R F,2025) 0 dodk (= )PP o F OB AFT Y R A HUR R L
T0%RE 43t B o ¥ BI04 0 d IR F R F F o AR 0
R S HES 164 B (ALY L F R F,2025) o 4k (2 )eA - B2 HI 4
AR FEFBHEN22TIAM PLAARIDNAT I AL AG IS
ERTHES 27 R A B o T AT D SRS 27 AT L SR
BEPE o FHES HI B4 & (2)77 > P IUF R AF BE 35 BRenfn
TORRERC CRESOR > Radek b BiE S8 Ak B HEME R

R A Mg 2 BT 3 %’?Ju OB R i ¥ AR PR e

.]g—_ °
(=)t A AR EE1991~2020% chF g HBR R T HEE(LE NG L F § %, 2025)
L 1 2 3 4 5 6
B R A (%) 77.4 78.0 76.8 75.8 74.9 75.1
I 7 8 9 10 11 12
AR A (%) 70.7 72.2 73.8 74.3 75.1 75.6

F(2) 0 A A REE1991~20204 chE 1 5 R T (A L % %, 2025)

[ 1 2 3 4 5 6
FUEGECR) | 164 | 169 | 188 | 223 | 256 | 282

TS 7 8 9 10 11 12
FUEGECR) | 299 | 295 | 277 | 246 | 219 | 182

2(Z): R RS E&)i#ﬁﬁmHeatIndex;}ﬂﬂ%—(Pi PEFEHEE
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CRE70% | 71% | 72% | 73% | 74% | 75% | 76% | 77% | 78%
27 289 | 29.0 | 29.0 | 29.1 | 292 | 29.3 | 29.4 | 29.5 | 29.6
28 30.7 | 30.8 | 31.0 | 31.2 | 31.2 | 31.4 | 31.5 | 31.7 | 31.8
29 32.8 | 329 | 33.1 | 333 | 33.5 | 33.7 | 33.9 | 34.1 | 343
30 35.1 | 353 | 35.6 | 35.8 | 36.1 | 363 | 36.6 | 36.9 | 37.1
31 37.6 | 37.9 | 38.2 | 38.6 | 38.9 | 392 | 39.5 | 39.9 | 40.2
32 404 | 40.8 | 41.2 | 41.6 | 42.0 | 42.3 | 42.7 | 43.1 | 43.6
33 435 | 439 | 44.4 | 448 | 453 | 458 | 46.2 | 46.7 | 472
34 46.8 | 473 | 47.8 | 48.4 | 489 | 494 | 50.0 | 50.5 | 51.1
35 50.4 | 51.0 | 51.5 | 52.1 | 52.8 | 53.4 | 54.0 | 54.6 | 55.3
36 542 | 549 | 555 | 562 | 56.9 | 57.6 | 583 | 59.0 | 59.7
37 583 | 59.0 | 59.7 | 60.5 | 61.3 | 62.1 | 62.9 | 63.7 | 64.5
38 62.6 | 63.4 | 642 | 65.1 | 659 | 66.8 | 67.7 | 68.6 | 69.5
39 67.1 | 68.0 | 69.0 | 69.9 | 70.9 | 71.8 | 72.8 | 73.8 | 74.8
40 719 | 729 | 740 | 75.0 | 76.0 | 77.1 | 782 | 79.2 | 80.3
41 77.0 | 78.1 | 79.2 | 80.3 | 81.5 | 82.6 | 83.8 | 85.0 | 86.2
42 823 | 83.5 | 84.7 | 86.0 | 87.2 | 88.4 | 89.7 | 91.0 | 923
43 87.9 | 89.2 | 90.5 | 91.8 | 93.2 | 945 | 959 | 97.3 | 98.7
44 93.7 | 95.1 | 96.5 | 98.0 | 99.4 | 100.9 | 102.4 | 103.9 | 105.4
45 99.8 | 101.3 | 102.8 | 104.3 | 105.9 | 107.5 | 109.1 | 110.7 | 112.3
46 106.1 | 107.7 | 109.3 | 111.0 | 112.7 | 114.4 | 116.1 | 117.8 | 119.6
47 112.6 | 114.4 | 116.1 | 117.9 | 119.7 | 121.5 | 123.3 | 125.2 | 127.1
48 119.5 | 121.3 | 123.2 | 125.1 | 127.0 | 128.9 | 130.9 | 132.9 | 134.9
49 126.5 | 128.5 | 130.5 | 132.5 | 134.6 | 136.6 | 138.7 | 140.8 | 142.9
50 133.8 | 135.9 | 138.1 | 140.2 | 142.9 | 144.6 | 146.8 | 149.0 | 151.3
51 141.4 | 143.6 | 145.9 | 148.2 | 150.5 | 152.8 | 155.1 | 157.5 | 159.9
52 149.2 | 151.6 | 154.0 | 156.4 | 158.8 | 161.3 | 163.7 | 166.2 | 168.8
53 157.3 | 159.8 | 162.3 | 164.8 | 167.4 | 170.0 | 172.6 | 175.3 | 177.9
54 165.6 | 168.2 | 170.9 | 173.6 | 176.3 | 179.0 | 181.8 | 184.6 | 187.4
55 1742 | 176.9 | 179.8 | 182.6 | 185.4 | 188.3 | 191.2 | 194.1 | 197.1
56 183.0 | 185.9 | 188.9 | 191.8 | 194.8 | 197.9 | 200.9 | 204.0 | 207.1
57 192.1 | 195.1 | 198.2 [ 201.3 | 204.5 | 207.7 | 210.9 | 214.1 | 217.4
58 201.4 | 204.6 | 207.8 | 211.1 | 214.4 | 217.8 | 221.1 | 224.5 | 227.9
59 210.9 | 2143 | 217.7 | 221.2 | 224.6 | 228.1 | 231.6 | 235.2 | 238.8
60 220.8 | 224.3 | 227.9 | 231.5 | 235.1 | 238.7 | 242.4 | 246.1 | 249.9
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AEFIREPN e T X BEes (@483 R4G S0l 5 ) 9 5 (Pinker,
Thompson, & Eck, 1980) © 4rd 238K &> F F X3 15 4ok & 547 30%
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RSpmax = Gsc * Ep * sin (@) a3

RRFENT 25 4 2 E DSBS E R ppned) * * A
20 X RSpax B 5 5 ATpay = 0.3 X RSy + 6 ° 2 i & 4o 7 97 3 5
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ATmax
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