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Where, Tw : The wet-bulb temperature (degree Celsius)
Tg : The globe temperature (degree Celsius)
Ta : The dry-bulb temperature (degree Celsius)

Table-1. A guideline to prevent heat strokes for athletes
(Japan Athletic Association,, 1994)

Table-2. Portable WBGT instrument WBGT101

Factor Range Accuracy Resolution
WBGT 0-50 deg. C <1.0deg. C 0.1deg. C
Dry bulb Temp. 0-50 deg. C <1.0deg. C 0.1 deg. C
Wet bulb Temp. 0-50 deg. C
Humidity 10-90% <3% 0.1%
Globe Temp. 0-50 deg. C <1.0deg. C 0.1deg. C

WBGT | T, T,
(c) (°c) (°c)

31<= 27<= 35<= | Dangerous | Cancel physical exercise

Stop active physical
exercise

28<= 24<= 31<= | Waming

25¢= 21<= 28<= | Caution needs to take a rest

needs immediate supply of
water

21<= 18<= | 24<= | Note

needs occasional supply of
water

<21 <18 <24 | Safe

T, : Dry bulb temperature
T,: Wet bulb Temperature
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Photo-1. 5inch globe temperature

Photo-2. Portable WBGT-101
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WBGT(°C)  Maximum and average value of WBGT(2005/6-7,at Tokyo)
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Fig.1 Maximum and average of WBGT in clear days
(2005/7-8, at Tokyo)
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Fig.2 A change of WBGT and so on(2002/09/24,at Kurume)
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Fig.3 A change of Tg"Ta(2005/06/24, at Tokyo)
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Photo.3(a) Observation at Tsukuba(on the grass field)

Photo.3(b) Observation at Tsukuba(on the concrete road)
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Fig.4 A proportion of Tg-Ta above grass and asphalt
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Table.3 The difference of each factor above concrete and grass
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Table 5. The maximum value of each factor (2005)

arfos oo BT e Tare) [ Tdme0 [Twired) [Taat VA

Otaru 6/2021,2223% 212 R4 405 234 312
7/252628 26 322 384 253 273

orregta |gress 6/247/2829 28] 35| 430  %2] 340
Tokyo concrete 6/247/2128 31.0 405 483 268 3b5
Gfu conorete__|7/28298/1.23 337 01 299 23 351
Shiga concrete 6/247/28298/4 326 370 471 288 325

grass 319 356 242 278 325
Kyoto 6/24,7/252829 31.5 B5 410 215 48
Kokura Fﬁd 6/2324 302 365 409 270 307

con/gass_|6/2324 25 39 405 262 07

‘oon/g'ass 7/2526,27.28 31.5 46 41.6 281 322
(Note) Every data was observed in 10 minutes interval

[Ta at JMA] is the meximum terrperature at the nearest JVIA observatory
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Table.6 The difference of value depends on observation height.
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Table 4. The result of simultaneous observation (2005)

surface date At S ws N al
Otaru concrete  |6/20,21,22,23,24 45 520.7 23 50, 0.0099
grass 1/25,26,28 1.9 435.5 2.6 30 0.0079
Yamagata |grass 6/24,1/28,29 2.3 615.2 2.3 30, 0.0072
Tokyo concrete  |6/24,7/27,28 28 628.0 4.1 1400,  0.0078
Gifu concrete  7/28,29,8/1,2,3 41 598.9 2.5 40| 0.0094
Shiga concrete  6/24,7/28,29,8/4 5.5 607.9 23 27] 00111
grass 2.3 534.3 24 40| 0.0092
Kyoto grass 6/24,7/25,28,29 2.1 509.9 2.6 40| 0.0098
Kokura |ground 6/2324 29 609.2 22 20| 0.0082
con/grass  |6/23,24 30 617.0 22 19 0.0090
con/grass _|7/25.26,27,28 24 610.5 3.3 26| 0.0074

At("C) : The difference of dry-bulb temperature on site compared to the nearest JMA observatory’s dat
S(W/m*m) : Average sun radiation at the nearest JMA observatory
ws(m/s) : Average wind speed at the nearest JMA observatory
N': The number of observed data
a: The proportion coefficient calculated statisticaly (when Tg-Ta=a * S)
Tg : The globe temperature (°C)
Ta: The dry-bulb temperature (°C)
S : Sun Radiation (W/m*m)
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(1)Yaglou, C.P. and Minard, C.D.: Control of casualties at military
training centers, AM.Med.Ass.Archs.Ind.Health 16, 302-306,
1957.
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