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Abstract Atmospheric ducts have significant impacts on electromagnetic wave propagation. Studying the distribution feature of
atmospheric ducts is of great significance for analyzing electromagnetic wave propagation and effectiveness of radar and
communication equipment. The feature values of atmospheric ducts are calculated based on the ERA-Interim reanalysis data, and
these values are verified by rocketsonde data. On this basis, the feature values of global ducts are analyzed using the ERA-Interim
data for the period of 2011—2016. The conclusions are as follows. The eastern part of the ocean and the western part of the continent
in the trade wind belt are the high probability zone of the atmospheric ducts. There are six high probability zones and three little or no
duct zones. The position, range, and probability of occurrence of these zones have seasonal variations. Season MAM (Mar—May)
has the highest probability and the largest occurrence zone in the northern hemisphere, while Season SON (Sep—Nov) has the lowest
probability and the smallest occurrence zone. Seasons DJF (Dec, Jan, Feb) and JJA (Jun—Aug) are between the two seasons. Season
SON has the highest probability and the largest occurrence zone in the southern hemisphere, while Season MAM has the lowest
probability and the smallest occurrence zone. The magnitude of atmospheric duct in the northern hemisphere is generally stronger
than that in the southern hemisphere. Season MAM has the strongest magnitude of atmospheric duct in the northern hemisphere,
followed by Season JJA. For Season SON, the sea areas with strong magnitude are the smallest, and the magnitude is the weakest.
The magnitude of atmospheric duct in the South Pacific has no obvious seasonal variation, and its strength is weaker than that in the
North Pacific. The strong magnitude zone of duct in the South Atlantic has the largest sea area and strongest in Season SON, and it
has the smallest sea area and the weakest in Season DJF. The northern Indian Ocean has the strongest magnitude in Season MAM,
which is the strongest zone in world ocean, and there is no atmospheric duct in Season JJA. The altitude of the atmospheric duct is
low near the west coast of continent in the trade wind belt. As the distance from coast to the west increases, the altitude gradually
increases. The high probability zone of the atmospheric duct is high altitude in Season SON and DJF in the northern hemisphere, the
zone of high altitude is large, the low altitude in Season MAM and JJA, and the zone of high altitude is small. The high probability
zone of the atmospheric duct is the high altitude in Season MAM and JJA in the southern hemisphere, and the zone of high altitude is
large; the high probability zone of the atmospheric duct is the low altitude in Season SON and DJF, and the zone of high altitude is
small. The altitude of atmospheric ducts in other low and middle latitudes offshore water is relatively low. In the inland sea areas
surrounded by mainlands, the altitude of atmospheric ducts is the lowest.
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Fig. 1 Comparison of rocketsonde ducts and the closest ERA-Interim ducts (a. Deviation mean value (solid) and variance
(dashed) of atmospheric modified refractivity, b. altitude of ducts, c. magnitude of ducts, d. depth of ducts)
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Fig.2 Comparison of ducts by rocketsonde and ERA-Interim (a. 06: 00 UTC 6 April 2003, b. 06: 00 UTC 14 April 2003)
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SR U N A S R A B e Lo pE ¥ e
255, ACED B Ve 5 g B0 VR 22 AR K, b Ep B
TR 5 B O T 1 0 B 2R 1 8 4K, MAM 2R T
T K, DIF 22 Hik, SON Z=30 [l &/, A F Bl RiAf
WP LGS, JIA i TR E BN, &
FOZ B A A RAWE S, AT B | B2
ICINEAR(GE 2 1IR3 ¥ T2 ¢ Sy NG /5 s SR - i 95 /& |
Z AR 5 LR FE AL R PE VAR ], R MAM
2 e o, AR I SR KA T (A R T X, T
ik 50 M DL b, HoA 2= i fE W 98/, DIJF. SON
Z 2R 22—23 M, JIA ZE A AE SR 3T ¥ 38 A KAk
S, MAE LY 20 M 22475 B B RE VR KRR R R TR
B 1 Y0 B 22 A8 4k 2, DIF 2= i FH R K, SON & H:
K, MAM 2= F9K, JIA Z=350 Bl /DS, U S 0 8 A (i
SON Z= 5%, 29}y 33 M, DJF ZH. Ik, 438 31 M,
R A MAM 25, 254 23 M, JTA 555, 218 10 M,

6 R A

R i B R 5 TR v Bk R, B
TR RAP AR b I AL S, 2 EE X TE

HL U A (5 R A EE s, Y g i R WA T
KA T2 NS KA 2 Z M, XTIk ik
HERGEEASZRKRWEFZHEW ., 6 aki—
Zo 45 B MR A R A A R AR BUh
B, R RTPEFEENEYEME ). B
295 A, EID 45 2 B RS = BEAE 650 m DA,
VR e B 8 H /N TS BRAE, 245 AT 650 m
A, B30 0 e B R T S BR . AR T s B
KA T 54 4 LRD W53 B, KA TR B A
VR A S 275 m, 24 EID B9 &5 KT 1680 m
W, HAE 0 2 PR Id 300 m, BIRE Y KK S S
i 1680 m I, 1 EID 483358 09 B 4% 2 U
LR Z R KPR G 0L

P &6 AT L, KA e B AR AR XAl 58 3 KB
VY R T e BE IR, B o] PG B R IR S OK s B
1Ry, X W TR R B P R — M AR AR T R R
Ui, BT A KU SV g TR, Y B IR 2 %2
TR BEAEAE BRI, Bt A V6 2 174 348 R 398 3L 32
U555, 30 e B 2 AL 8 W T (Klein, et al, 1993)
AT 5 R DX I v B R AR AR AR AR, b



T A% HET ECMWF H M i i R U T o Al LI 5

1600

80°N ~ 1400

1200

40 1000

EQ 800

40 600

400

: ; ; : : 0

180 120 60°W 0  60°E 120 180

80°N -
40
EQ
40
80°S

60°E 120 180

60°W 0

180 120

529

1600

1400

1200

1000
800
600
400
200

180 120 60°W 0  60°E 120 180

1600

1400
1200

1000
800
600
400
200

60°E 120 180

180 120 60°W 0

6 RAPFWEE CAfi: m) BIZ1T040 (a. MAM %, b. JJA %, c. SON %, d. DIF %)
Fig. 6 The height (unit: m) of duct top per season (a. Season MAM, b. Season JJA, c. Season SON, d. Season DJF)
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