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A Comparative Study on the Windchill Indices

Jeonhwan Park - Raeseol Park* - Uk Han
Deparment of Enviionment Science, Korea Military Academy, Seoul 139-799, Korea

Abstract : The concept of sensible temperature in winter is an attempt to quantify the sensation of cold by dry-bulb
temperature combined with wind speed. Siple-Passel’s windchill equivalent temperature originated in experiments that are
not conformable to various human conditions. Therefore, many investigators have found the flaws which are listed.
Steadman’s model is based on the concept of thermal equilibrium and more sound and more representative of human
conditions. But no classifications exist for Steadman’s windchill equivalent temperature, yet. The JAG/TI-model which was
developed by US and Canada is more accurate, easy to understand and reflects human beings by conducting experiments
using human volunteers but didn’t take into account solar radiation, wet condition and physical state of the individual.
Because of individual differences in people’s age, activity, health, metabolic rate, etc., no experimental evidence exists to
suggest whether Siple-Passel’s, Steadman’s and JAG/TI-model’s windchill equivalent temperature is more applicable to the
majority of people. Therefore we need the windchill model which is best applicable to Korean Army.
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Fig. 1. The curves are lines of constant windchill factor (Wm™). Windchill equivalent temperature using calm condition of

1.79ms"'(Siple and Passel, 1945).
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Table 1. The relationship between the sensation of cold and
windchill factor by Terjung (1996).

sensation of cold windchill factor (Wm‘z)

cool H<700
very cool 700<H<950
cold 950<H<1250
very cold 1250<H<1450
bitterly cold 1450<H<1700
freezing cold 1700<H
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Fig. 2. Values of the S-P, Steadman, and JAG/TI windchill
equivalent temperature for a fixed air temperature of —10°C
at various wind speeds.
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Table 2. JAG/TI windchill chart-windchill equivalent temperature and time to frostbite (Nelson et al, 2002).

wind speed air temperature ( C)
(ms") 5 0 -5 -10 -15 20 25 30 35 -40 45
5 1 -5 -11 -17 3 0 58
10 0 7 -14 20
15 2 -8 -15 2
20 2 9 -16 23
25 3 -10 -17 25
30 4 -11 -18 25
35 -4 -12 -19 26
40 5 12 20 27

risk of frostbite prolonged exposure
frostbite possible in 10 minutes

frostbite possible in 2 minutes




oLy

680 s uzpy . 3

[=)
=

Table 3. Comparison of windchill equivalent temperature
(°C) by different models (Maarouf and Bitzos, 2000).

wind speed (kmh'') 50 40 30 15
air temperature (°C) 0 -0 200 35
Siple-Passel (1945) A5 27 38 45
Steadman (1984) A3 24 32 42
Osczevski (1995) -0 21 31 40

Quayle & Steadman (1998) -12 22 30 -40
Bluestein & Zecher (1999) -13 25 -35 -43
JAG/TI (2001) -8 221 -33 -48
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Table 4. Comparison of windchill equivalent temperature
(°C) by S-P model using different skin temperature of 33°C
and 30°C.

skin  dry bulb wind speed (ms™)

temp.  temp.

©) ©) 5 10 15 20
33 10 213 -29.6 -337 -35.6
30 ) -20.5 282 -320 -33.8

Table 5. Comparison of windchill temperature (°C) by S-P
model using different wind speed of 10m height and 67% of
10m height.

dry bulb wind speed (ms”)
height temp.
© 5 10 15 20
10m 213 -29.6 -337 -35.6
correction -10

67%) -14.8 -22.9 -27.8 -31.0
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Table 6. Comparison of windchill equivalent temnperature
(°C) by S-P model using different calm conditions.

calm con- dry bulb wind speed (ms")
dition temp.
(mS-I) ©) 5 10 15 20
1.79 10 213 -29.6 -33.7 -35.6
222 ) -18.7 -26.6 -30.5 -32.4
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