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Effect of atmospheric refraction on VHF lightning location

YANG Changye LI Yun GAO Taichang JIANG Zhidong
(College of Meteorology and Oceanography, PLA University of Science and Technology ,Nanjing 211101, China)

Abstract By using the vertical profile of atmospheric refraction calculated by GPS sonde data, the
error model induced by atmospheric refraction was proposed. Moreover, the effect of atmospheric refrac-
tion on lightning location methods ( Direction Finder ( DF) , Time—Of-Arrival (TOA) and Improved Ac-
curacy using Combined Technology (IMPACT) ) were also analyzed. Results show that for the location
precision, the atmospheric refraction has the greatest impact on the DF method with the maximum error
value of 116. 52 m and the mean error of 30. 18 m; whereas it has the least impact on the TOA method
with the maximum error of 44. 70 m and the mean error of 12. 32 m; the maximum error and the mean er-
ror of the IMPACT method are 58. 90 m and 16. 74 m, respectively. For the IMPACT method, the loca-
tion error of far station is 1. 6 times of the location error of more nearby station, hence, the nearby station
should be chosen to locate the lightning. To ensure the error induced by the atmospheric refraction less
than that induced by timing error of GPS, the station distances of the DF, TOA and IMPACT system
should be less than 28 km, 60 km and 45 km, respectively.

Key words Thunderstorm; Atmospheric refraction effect; Lightning location; Atmospheric re-

fraction rate; Location error model
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