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Every telecommunications system involves the transmission of an information-bearing electromagnetic signal 

through the atmosphere, where part of its energy is lost because of absorption and scattering. This is the reason why a 

radio wave propagated through the atmosphere attenuates and changes its trajectory because of refractive index, causing 

lower connection quality. Previous researches show that changes in temperature and relative humidity have the biggest 

influence in refractive index. 

Since it became possible to collect and analyze meteorological data from different sources in particular locations 

in short time ranges, this research was started in September 2017. In this work relation between hourly and monthly 

changes in temperature and related humidity and their impact on refractive index was analyzed in Vilnius from 

September to December in 2017, based on methods suggested by International Telecommunication Union (ITU-R)[1]. 

The results were compared with records from 2012[2]. 

The results of analyzed years were quite similar based on air humidity changes. The best time to delineate 

correlation between refractive index and daytime is between 9AM and 10PM. To observe the changes in this time range 

quadratic polynomial was derived. Correlation between refractive index and daytime relates to correlation between 

water vapor partial amount (density) and daytime. The impact of temperature is important only for water vapor changes 

in the air. Although partial amount of saturation vapor increases with rising temperature, in daytime, when air is drying 

up, its relative humidity is decreasing as well as absolute humidity and refractive index. Therefore, evaluation of water 

vapor impact on refractive index is more important. 
[1]RECOMMENDATION  ITU-R  P.453-13 „The radio refractive index: its formula and refractivity data“ . 2017m. 

[2]E. Brilius. Lietuvos atmosferos lūžio koeficiento tyrimas ir žemėlapio sudarymas. Magistrantūros studijų baigiamasis darbas. 2013 m. 

 


