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Fig. 3 Spectral specificity of visible light with different visibility
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Fig. 4 Measured atmospheric visibility and the optical index p
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Fig. 6 Examples of irradiance data from optical observation

( ; . Red line is atmospheric visibility measured by visibility mete; The
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Fig. 7 Measured atmospheric visibility (red lines) and mean visibility (black triangle) calculated based upon Eq. (15)
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Fig. 8 The fog with low visibility at top and higher visibility at bottom
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Fig. 9 Comparison of measured (red dot and red line) and calculated (black triangle and blue line) visibility
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A Method for Retrieving Fog Visibility from Vertical
Optical Measurement and Its Validation

ZHAO Jin-Ping"?, LIU Yi-Lin', YI Li', WANG Xiao-Yu*, CHEN Xian-Yao*
(1. College of Oceanic and Atmospheric Sciences, Ocean University of China, Qingdao 266100, China. 2. Key Laboratory of
Physical Oceanography, Ministry of Education, Qingdao 266100, China)

Abstract: Atmosphere visibility is a key physical parameter to describe fog. Currently the atmospheric visi-
bility is measured as a visible distance in horizontal direction by using an active emitted light source. In
this paper, a new method is proposed to measure the visibility from optical irradiance of natural light in
vertical direction. The measurement is conducted by two optical instruments at different altitudes to obtain
spectral irradiances. The irradiance for nature light must be transformed to that of a reference light source
(radiation of a filament lamp with color temperature of 2 700 K) to obtain the global attenuation coefficient
(GACQ) of reference light. Then the visibility is calculated with GAC as a new method to measure fog visi-
bility from vertical irradiance data. This new method is in accords with the definition of visibility and oper-
ational in real measurement. The method is validated by the measurement data on 5 May 2016 for a whole
fog process. Two optical instruments (TRIOS) are used for measuring the irradiance and an instrument
for visibility (PWD22) for examination. As some factors could disturb the irradiance to give fault fog re-
port, a criterion is proposed to judge fog situation based on the specificity of direct and scattering lights at
594 and 674 nm wavelengths. The criterion could be used to judge if the visibility is less than 2 000 m prior
to the visibility calculation. The r. m. s. deviation of retrieved fog visibility compared to the visibility
measurement was 173 m for fog visibility less than 1 000 and 471 m for visibility less than 2 000 m. The
retrieved results are accurate enough, especially in low visibility situation, which suggests that the method
is applicable to retrieve fog visibility from vertical irradiance measurement.

Key words: fog; atmospheric visibility; spectral irradiance; attenuation coefficient; vertical optical meas-

urement



