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Analysis of the Tropospheric Radio Wave Propagation over Inclined
Ground Planes by the Parabolic Equation Method

H. Oraizi

S. Hosseinzadeh

Department of Electrical Engineering, Iran University of Science and Technology

Abstract: Inclination of the ground plane and large ter-
rain irregularities may cause beam broadening of the
scattered field patterns. The conventional formulation of
the parabolic equation method (PEM) is not feasible and
straightforward for the analysis of scattered fields. It is
proposed to formulate the parabolic equation method in
such a way as to be capable of considering the beam
broadening of field patterns, so that PEM may be able to
treat the analysis of radio wave propagation over the
ground with large irregularities. In this paper, we intro-
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duce a new formulation for the analysis of radio wave
propagation over smooth inclined ground planes by
PEM. Contrary to the available formulations for the
analysis of radio wave propagation over irregular ter-
rains, in the proposed PEM method, the propagation of
scattered waves from the ground plane is considered and
accounted for in a separate manner from the incident
waves. It will be observed that the PEM procedure is
capable of analyzing the radio wave propagation over
irregular ground planes with large slopes.




05 oo Jol> 5

82 2
axu+2jk—x+—+k @>-1)h=0 (v)

el cpl jo all eads 55 seie 38l laial jo lae g as
i 51(Y) dolre 10 (s ol o5 X s o u(x, 2) Ol i
IS & u(x,2) 5l syt Aol oy (ol boys Said o

Dol o cawd 4 5

32‘2‘+2 k—+k @>-1)h=0 )
doles Jo sl Tl aly Sl g Togaze ol o, 90
o 3 il Sgame Jolas g, 4o [Vewsl oo &3] sgagu
o 035 i ol Blie (Lols wVlae b (sgopm dlsles 5o
alaiio b ol icaslo 2o, wllos ploxl L aclol jo 5 aigs
Bllaxsl gy ol 098 oo g ple dolae G 40 Lo Sy
Oy 89y Sz ol b oVoles Jo 4y 08 a5 ol 6 0dy

ol lganls
el SN @) gy i sl Sl ol glaly ol g 5o
S Solw a oljT slad jo lae 09 o SLSET g0, Zlgal
N(Z) LSSl Slaslsl )3 050 o dmle n=1 5 5L () oleo
Sl JS 0 08 oo Jlae! cslio 56 e gy S5 Lansgs

DT oo oy (F) dolao ,o u(x+Ax, 2) sl 2 dns
—jkEAx _j2n2pzAx
u(x+Ax,z):e 2 Flle & F[u(x,z)] (0)

R) Do 4 A5 Silled 43598 houi zoy FTlg F ol j0 a8

g (50 iy
U(x,p)=Flu(x,z)]= jjiu(x,z)e’ﬂ“pzdz (*)
u(x,z)=F"'[U(x,p)l= IU(X pE™dp v)

1- Raster Format
2- Finite Difference
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4- Mesh Size
5- Conformal Mapping
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