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Slant Propagation Delay Analysis in Two Way Troposphere
Transfer Based on Mapping Functions
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(1. Air and Missile Defense College, Air Force Engineering University Xi’an 710051; 2. Unit 94259 Penglai Shandong 265660;
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Abstract The characters and parameter selection of NMF (Niell mapping function), VMF1 (Vienna
mapping functions 1) and GMF (global mapping function) are compared and analyzed. By simplfying troposphere
atmosphere into stratified atmosphere, a method for analyzing slant propagation delay (SPD) in two way time
troposphere transfer (TWT?) is proposed based mapping functions. The geographical conditions and radiosonde
data of four representative stations in the mid latitude areas of northeast Asian analyzed and compared. The results
reveal that the SPD is approximately subject to the distribution of cosine function with a yearly period and
maximum in summer & minimum in winter, and the three mapping functions (NMF, VMF1, and GMF) in the
chosen stations shows roughly the same SPD but GMF shows the superiority of real-time obtaining parameters.
The SPD errors distribution in the condition that elevation angle changes is studied. The results show that the
maximum delay error of SPD is 0.2 ns while the error angle is 0.01 degree.

Key words mapping function; slant propagation delay; troposphere; two way time transfer
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