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Abstract: In this study, we developed methods for calculating Wet Bulb Globe Temperature (WBGT) and Wind Chill Temperature (WCTtifamdifonal Transport Satellite (MTSAT) data (IR1~IR2), and tried to

Improve the methods, so that we can evaluate thermal comfort viPAsific region by satellite remote sensing in near re&.ths a result, it was found that our WBGT formula could express the tendency of WBGT
change and detect the risk value (WBGT over 25). That enabled making thermal comfort image mappings in 4km resolufmmmibaftWCT, we needed further study to get accuracy. In addition, as one of the |
of socio economic activity, we examined the relationship between WBGT and GDP per capita of each country in this seshit ihs/as found that high WBGT countries tend to have low GDP per capita. From thi
research, hourly evaluation of thermal comfort in whole hot area and its visualization became possible, and the datdirmsallation would be useful in analyses about relationships between thermal comfort a
Socio economic activities.

IntrodUctiOm Urban environmental assessment is one of important issues for remote sensing now. For example, heat island is one of the urban problems in cities. For evaluating
its effect, algorithms for land surface temperature retrieval from satellite have been developed[ Oyoshi et. Al, 2009]. However, human s health and ther ma
only the temperature but also other factors including humidity, wind speed and solar radiation. So we usually use composite t emp eratures, which are indexes expressing sensible
climate, for assessing environment. In this study, we developed methods for calculating WBGT (for hot season) and WCT(for cold season). It is useful for evaluating thermal comfort in
citylifeinlargeareainrealtime. I n _addition, regilonal thermal comfort s relevance to various statistical d
What'iss WBGT (Wet Bulb Globe Temperature)?) What'iss WCT (Wind Chill. Temperature)?)
blestimate the effect of temperature, humidity and radiation on humans blcalculate the dangers from winter winds and freezing temperatures
bldetermine appropriate  exposure levels to high temperature and prevent from heat disorder WCT =13.12 +0.6215 bl -11.37 bk 8 +0.3965 bIb} 8
WBGT (outdoor) =0.7Tw + 0.2Tg + 0.1Td Table1:Risk level of heat disorder Where T=air temperature( )/ V=wind speed(km/h ) (Siple and Passel, 1941 )
Where Tw=wet bulb temperature WHECTIY ) Lever Table2: Risk level of frostbite
Tg=globe temperature
_ WCT Level
Td=dry bulb temperature 28-31 Alert
(C.P.Yaglou and D.Minard , 1957 ) 55.28 Advigory
Simple estimate formula: 21-25 Caution
WBGT =0.7Tw +04Td Dz .4 *by Japan Amateur Sports Association(1994)
Cf. Tgand Tgkl.A5Td -7.09° (Niigata Agricultural Research Institute,2004 ) -48 - -54 | Very high risk: exposed skin can freeze in 2 to 5 minutes
Metlnodology < Data-useddnithis study >
Surface data |—s{ WBGT at the stations WCT at the stations |«— Surface data Surface data downloaded from NNDC Climate Data Online
(Tokyo, Taipei) l l (Sapporo, Urumgi ) | | (http://hurricane.ncdc.noaa.gov/pls/plclimprod/cdomain.abb
- ~ - ~ rev2id) Station Tokyo Taipei Sapporo Urumgqi
Selecting data satisfying the following conditions Selecting data satisfying the following conditions L atitude 35683 | 43.06 55 033 4138
I_:_lt IS clear |?E|1II‘ temperature<5 0 , wind speed>4.8km/h Longitude | 139.767 |141.329 | 121.517 37 65
\ SHEETAL / \bWCT<O | Table3 : Data hourly 3 hourly | Hourly 3 hourly .
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cgression ahalysis (IR1, IR2) MTSAT thermal infrared data (IR1 and IR2 channels)
‘1' _ _?_LCh'Veq by _”S’ £ Tok Channel |Wavelength Spatial Res.
WBGT =f{ (IR1, (IRLIR2)h)R2 p)R2)€) e University of Tokyo  Fgg 105-1 1. 57 akm
(nttp://webgms.iis.u -
_________________________________________________ Fig.1 Flow\chartrofanaking relationabexpressionssions _|tokyo.acjp/) IR2 11.5-12. 57 #km
R | . . . . IR3 6.5-7 . 0 R mdkm
esultsS The following relational expressions were derived as the results. _
WBGT = 0.0209IR1 +2.58(IR1 IR2) -0.272(IR1 -IR2) 2 +16.1 Iy | [eoled MTSATtechnical (R4 1554 D B
— U. .98( - ) -0. ( ) ) : g bQE specifications VIS 0.55-0. 90 |Bkm
WCT=0.0788IR1 +1.95(IR1 -IR2) -0.149(IR1 -IR2) 2 -29.6 bl {B)
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wfurther analyses of regional thermal comfort s relego about
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