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The Estimation of the Optical Extinction Factors in Atmosphere from
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Abstract

For the estimation of the optical extinction factors in atmosphere, such as the transmission factor or the turbidity factor,

from the global radiation flux, the formulas developed by many investigators are tested.  From the comparison between the the

radiation flux calculated by use of the formulas and the observed flux by Japan Meteorological Agency, the formula, which is

derived from deterministic model of solar radiation process, is found to be more effective for the estimation of the radiation flux or

the extinction factors. This formula directly expresses the global radiation flux with only one term.

Applying the global radiation expression to the radiation energy observed at some meteorological observatories in Japan,

the turbidity factors of the areas are obtained and then the understanding of the aerosol conditions in atmosphere through the factors

1s tried.
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the atmospheric transparency coefficient.
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Table 1 RMSEs of the hourly diffuse radiation on a horizontal surface S pyo. and the transparency P g

estimated from each models.

RMSE of Spyoa (MJ/m?) and P g (- for each model
Kondra— Erbs Chandra=
model tested tyev, Berlage, Nagata et al, Watanabe — Reind), sekaran Kamii Inanuma

Eq.(12) Eq.(5) et al, Eq.(11) et al, etal et. al. et al et al.
all data (1543 data) 0.097 0.139 0.165 0.154 0.184 0.170 0.188 0.186 0.217
% lav- of 10 sites 0.101 0.142 0.166 0.160 0.189 0177 0.195 0.194 0.224
§ o 0.020 0.022 0.027 0.030 0.038 0.040 0.042 0.050 0.047
@ av. of all months 0.101 0.138 0.158 0.161 0.187 0.180 0.201 0.202 0.233
a 0.029 0.046 0.057 0.046 0.042 0.057 0.064 0.086 0.074
all data (1543 data) 0.04 0.04 0.06 0.04 0.05 0.04 0.04 0.04 0.05
av. of 10 sites 0.04 0.04 0.06 0.04 0.05 0.04 0.04 0.04 0.05
§ g 0.006 0.005 0.009 0.006 0.015 0.008 0.008 0.010 0.009
av. of all months 0.04 0.04 0.06 0.04 0.05 0.04 0.04 0.05 0.05
g 0.008 0.010 0.016 0.008 0.007 0.011 0.013 0.017 0.014

Sites and number of observations:
Nemuro(142),Sapporo(94),Akita(61),Miyako(154),Matsumoto(153),Wajima(GO),Shionomisaki(271),Shimizu(ZSO),Fukuoka(159),Kagoshima(171)

Nomber of observations in each month:
Jan(130), Feb(149)Mar(186),Apr(179) May(11 1),Jun(62),dul(52),Aug(67),Sep(67),Oot(1 54) Nov(203),Dec(185)
av.::average, O :standard deviation
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Fig. 2 Variations of the turbidity factor for years at Nemuro and comparison between the
turbidity factors based on direct radiation and those based on global radiation.
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Fig. 3 Variations of the turbidity factor at Tokyo within a period from 1989 to 2008.
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