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A method of modeling optical atmospheric refractivity profile
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Observation and Research Station, Qujing 655500, China)

Abstract According to the typical formula of group optical atmospheric refractivity and the empirical formula of
water vapor density in ITU-R recommendation, a new formula for calculating the optical atmospheric refractivity is
given. Besides, by referring to the hydrostatic component of Hopfield refractivity model and the empirical model of
water vapor density in ITU-R recommendation, a method of modeling optical atmospheric refractivity profile model is
developed by using the historical radiosonde data. Take Qingdao area as an example, a local optical atmospheric
refractivity profile model is established, and the key parameters in the model are derived from the local historical
radiosonde data from 1986 to 1995 and the reference standard atmospheres. The comparison shows that the established
model is more consistent with the radiosonde data than those calculated by the general Hopfield model. This method of
modeling optical atmospheric refractivity profile will be beneficial to improve the accuracy of optical atmospheric
refraction error correction in the data processing of trajectory measurement.

Keywords optical atmospheric refractivity; the equation for hydrostatic equilibrium; Hopfield model; optical

atmospheric refraction error correction; reference standard atmosphere
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Fig.2 Meteorological parameters vs. time in Qingdao
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hr/km 12.681 ~2.806
Br/(K-km™) -5.650 0.425
Br/(K-km™) 2.095 -0.853
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