PO B T K22 4] Journal of Xi’an University of Technology(2019) Vol. 35 No. 4 427

DOI:10. 19322/j. cnki. issn. 1006-4710. 2019. 04. 005

“Hb - HL S 2 I S 45 e e dgE R AR AR
VLF {17 57598 1 52 i)

wEE, F M. F OB, RRA
(PR T K% A5 (58 TRE, BT 1% 710048)

WE: ARAVLDO ALY k&S 2o A TRERLFREEZ . M EABEEALE E S ER
FWAREH D ENR A LA EBHEENEIZRA A, ALK ZERLFHRARE S
(FDTD) 7 % . 446 A T GPU 9 T it Rk A A T o B EAK TR WA ERAAEF 8
HAEBERGYra, RN AN BE" K FPHANE T RGN, RDAHFRE X E
HHMBINGHR AT ESN T HBRARBBEAR G HERASRET AR &k F 3540, ERIET
FAF W B B, K KR D B A dE A2 SR ],

KR FDTD 7 ik; 33 4 MA&; GPU SFATH AR, AR &k 4 4%

FESES: TN OLL MHERARARRD: A XEHS: 1006-4710(2019)04-0427-07

Influence of medium parameter variation on VLF electric field in the

earth-ionosphere waveguide
PU Yurong, XIN Nan, LI Yi, XI Xiaoli
(School of Automation and Information Engineering, Xi’an University of Technology, Xi’an 710048, China)

Abstract: The very low frequency (VLF) radio waves are widely used in ultra-long-range naviga-
tion and communication, with the complexity and non-uniformity of ionospheric and earth’s me-
dium in the propagation channel being the main factors affecting the VLF wave propagation prop-
erties. In this paper, the 2-D spherical coordinates finite-difference time-domain (FDTD) method
with the parallel acceleration strategy based on GPU is proposed. The effects of ionospheric vari-
ations and different geological types on radio wave propagation are analyzed. Besides, the charac-
teristics of the VLF wave propagation in the day-to-night path and land-sea mixed path are ana-
lyzed by using the non-uniform meshing technique in the mutant complex region of the ground-
ionosphere waveguide, which not only ensures the accuracy of the calculation but also greatly re-
duces the consumption of computer and the calculation time.
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