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Application of Atmospheric Duct in Maritime Communications

ZHOU Peng, ZHANG Hai-yong, HE Yin, WANG Rui

( Department of Communication, Dalian Navy Academy, Dalian 116018 ,China)

Abstract; The existance of atmospheric duct makes beyond —the —horizon propagation of electromagnetic
waves come lrue,and it can extend maritime communication distance but makes the propagations of electro-
magnetic waves complicated at the same time. In order to enrich the methods and means of atmospheric
duct in maritime communications application, this paper studies the forms and classifications of atmospher-
ic duct and the forming reasons and outlines of modified refractive index of different ducts, analyzes the
conditions for realizing beyond—the—horizon propagation, and theoretically studies and simulates the selec-
tion of parameters of beyond—the—horizon communication, including electromagnetic waves’ critical angles
of incidence and the lowest trapping frequencies. According to the features of maritime environments and
the demands of battlefields, it offers the applications of atmospheric ducts in maritime communications,
which is of great meaning for enhancing the protection capabilities of long distance communications and ac-
quiring electromagnetic superiority.

Key words : maritime communication ; atmospheric duct; beyond—the—horizon communication; critical an-

gles of incidence; lowest trapping frequency

2] = Wi, 23 HR B IT S AT SRR ZRT 5 45 e A H 2

=]

WU RS R B T LR 2 R A i B KRR RED R B, U i T

*  UgFR HHE:2014-03-24 ;18 [E H#§:2014-05-20 Received date;2014-03-24 ; Revised date:2014-05-20
EE£WE:BR A AHFEEF 0 A (11374001)
Foundation Item:The National Natural Science Foundation of China (No. 11374001)
w%  JBIAER : zhoupengd51111@ 126. com Corresponding author : zhoupeng051111@ 126. com

1134 -



5 54 %

JEIN, o 88 B, A RS i £ P Ak

25 g A RO T R SR i 4 il R DATA F R D
o A RAE U P 4 R N B S A 8 ) — R B 2RI
A R TR B, XA G RS
FHEEEZW, HAET, EAAF R B FEARA
WFSE , SRR 32 A5 A TR BRI R G, AR (57
T, B 22 PR A PP R S v L 15 Y
BTN AT A TP AT 207 T Al TSR B
PR, DR A 78 3 15 7 T B BIE S R 72
KA AL B L L E 5 19 R, 7775 L 1
B ALHEE X R TS BLG, NI, AP TSR
AR AL HAT B2 S R o R,
I P TR SR R U T R K A X, SRR 28 R
W, PEARED BE I 3 LR R — e AE 80% 7, °F
IR EEI0 m A2 A7 AT L RS B R 5 i
FIEEREZENR, AR B REEIE RS
P AR A 7R W I A R B8 57 oK
AR A R A A S 2 RO B K A O AT
o

2 KRRESEBRBEEKEREY

2.1 KRESHRR RS

KAV e —FRRER I RS, R AE R
S ARG, RSB IE AT 948 50 M R
dM/dh<0 (h S Hb T DA b5 B ) B, KA H H B R 3R
Propf g, et , e finl 2 B ol 7 — e SRR B R
JENZ T Ik 8] RS 1) Fi AL 1 SR A 4 )R i
FEERE R X E I R AP T, KRB
S0 AT LA E R I AR A B RRE [ AL, A%
FERE B 0T LIRS IE 5 451 T B8R , T8 Al e i 5 1)
AR AL 4

KW FHHE 43R 3 25 RIS B
KR T, R TR FEH TR
TN AHXS ¥ T 0 1 1T B 8 T/ 3 a5 S0V A
TR RSP R, F I A AR R R S, iR
BEMRNBZ W T R R A TIBRKRELR
ol B AEAR /N %) 2 L e B N R A BB i — 28 e
PRI 3 Pk S R AUE IE ST 48 B BR 2 an & 1
~3 R, R RREE R d, B9 RADE T 0 = B
RS IEST 558 BUEE JB Z, WF Pl 1 8 40 B A

55 8 1]
[Ei =
5
d .
L z,
My, M, Moo,
KRB EH G HM

Bl SR P R B IR 5 Mg B2k
Fig. 1 Atmospheric correction refractive index contour

of surface ducting
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