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Fig.l Atmospheric temperature (a) and wind speed (b) profiles. The direction of positive

wind speed is the same as the initial direction of the phase speed of gravity waves
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Fig.2 (a), (b) is dispersion curves and attenuation distance curves for gravity waves propagating against
strong wind. And (c), (d) is the corresponding results for those propagating without wind

Y Ul

2001\

PR TR

18

(=]

—
[=2]
O

H :

2 160 LI >

H \ '5140!\\ ) @

S 140 \// S

% \\ /(\ Q/’A %120\ /’_\3 ™

o 120 I \\\ PRV \ \_/1 ) T = 100\‘ K_\ \ 4

SiNVA R e
10 15 20 25 30 3540 10 15 25 30 35 40

Period/min Period /min

B 3 Millstone (a) FIEIL (b) FHESCIN TID B & HAFAHE B /9 20
Fig.3 Distribution contours of TIDs occurrences rate observed at Millstone (a) and Wuhan(b)

respectively, with wave period versus phase velocity
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THE INFLUENCE OF BACKGROUND WINDS ON
THE PROPAGATION OF MEDIUM-SCALE
DUCTED GRAVITY WAVES

DING Feng WAN Weixing YUAN Hong
( Wuhan Institute of Physics and Mathematics, The Chinese Academy of Sciences, Wuhan 430071)

Abstract

The full-wave solution method in a horizontally stratified atmosphere is adopted
in the analysis of the propagation features of medium-scale atmospheric gravity
waves, and the effect of background winds on gravity waves is considered. The
dispersion and attenuation distance curves of ducted waves are calculated. The nu-
merical results show that, the existence of strong background winds blowing against
the propagating direction of gravity waves can considerably prolong the attenuation
distance of various ducted modes, within which mode ¥’ and 1§y have the longest
attenuation distance in short period area. Thus strong winds blowing against the
propagating direction of gravity waves can support the propagation of medium-
scale gravity waves. The attenuation distance decreases rapidly with the increasing
of wave period, which shows that the ducted mechanism vanishes in long period
range, and that the support of winds on the long-distance propagating of ducted
waves is valid only in medium-scale range. The distribution in periods of Travelling
Ionospheric Disturbances observed at Millstone Hill and Wuhan is statistically ana-
lyzed. The result shows that the superior distribution of TIDs both in Wuhan and
Millstone Hill are mainly the mode W7 and mode WY, thus the experimental results
confirmn the existence of these superior distributions of ducted gravity wave modes.

Key words Medium-scale atmospheric gravity wave, Ducted wave, Back-
ground wind, Full-wave solution method in horizontally stratified atmosphere
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