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WIND VARIATIONS IN THE LOWER THERMOSPHERE AT A HIGH-MIDLATITUDE
STATION

P. C. S. DEVARA
Indian Institute of Tropical Meteorology, Pune 411005, India.

ABSTRACT

The meteor-radar-derived winds in the lower thermosphere (90-100 km) over Kuhlungsborn (54°
07'N. 11° 46’ E)are studied. The resulis relating to monthly mean zonal and mendional components

and their diurnal and semidiurnal variations are presented.

INTRODUCTION

OR the last several years meteor radars are being
F used as potent grouna-based remote sensing sys-
tems for measuring winds in the lower thermosphere
(90-100 km) at middle latitudes' “°. Recently, these
measurements have also been made possible using MST
(mesosphere-stratosphere-troposphere)  radars® ™.
The enormous wind data thus obtained have enabled
many research workers to pursue studies of the space-
time vanations of various dynamical processes and
associated circulation phenomena prevailing in the

upper atmosphere® ® %, The seasonal variability of

meteor winds at medium latitudes has been studied by
several investigators and it exhibits marked intra-
latitudina] vanations® >*?. The present communi-
cation deals with the analysis of the meteor wind data
recorded at the high-midlatitude of Kuhlungsborn
(54° 07N, 11° 46" E) during the period 197782,

DATA
The Akademie der Wissenschaften der DDR,
Zentralinstitut  fur solar terrestrische Physik
(Heinrich-Hertz-Institut), DDR-1199 Berhn

Aldershof, publishes annually the results of radar wind
measurecments made regularly on every Tuesday and

Wednesday at Kuhlungsborn as supplement issues of

its Bulletin ‘Geophysical Data’. These winds refer
mainly to heights between 90 and 100 km. Half hourly
mean values of the zonal and meridional components

of the horizontal wind along with the results of

harmonic analysis of these values for each observ-
ational day are published. Information for the six-year
period 197782 is utilized here to study the changes
in wind circulation and tidal charactenistics.

MEAN MONTHLY ZONAL AND
MERIDIONAL WINDS

Though the raw data are available at weekly inter-

vals, in view of large fluctuations in magnitude and
direction of the prevailing wind, the average value for
each month is considered for analysis. Figure 1 shows
the monthly variation of the mean zonal (EwW) and
meridional (NS) components of the prevailing wind for
the period 1977-82. During the spning transition
(April) the Ew winds change from westerlies to easter-
lies in all the years except 1977. During the fall
transition {October) the easterlies show a mmimum
which i1s conspicuous in the years 1978, 1979, 1980 and
1982. Such a characteristic variation 1s not noticed for
the meridional wind.

The monthly mean of the Ew and NS components of
the prevailing wind, averaged over the six-year period
197782, are shown in figure 2(a). The Ew wind
shows distinct minima during the equinoxes, one in
April and the other in October. The Ew wind changes
from westerly to easterly during March-April and
back to westerly during May. The NS wind reverses
from south to north in April and back to south in
August. The NS wind is weaker than the Ew wind,

The temporal correlation studies between the wind
observations in the lower thermosphere (95 km) and
the corresponding observations in the stratosphere
(30 km) indicate that the spring reversal of Ew wind
occurs in the lower thermosphere 3-4 weeks prior to
that in the stratosphere®. Further studies are required
to understand the association between the wind chan-
ges at these two levels.

RESULTS OF HARMONIC ANALYSIS

(a) Amplitude variations: From the pubhshed data
monthly mean amplitudes of diurnal and semidiurnal
tidal components of Ew and NS winds during the
period 1977 -82 were computed and their vanations
are represented in figures 2(b) and 2(c). The NS
component shows amplitude minima in Apnl and
October while the amplitude ot the Fw component
shows no seasonal vartation. The semidiurnal com-
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Figures 1-3. 1. Variation of the zonal (EW)and meriodional (NS)components oi_' the prewfailing wind during the
period 1977-82. 2. Month-to-month variation of prevailing, diurnal, and semidm_mﬁal winds averaged over the
six-year period 1977-82. 3. Variations of monthly mean phases of diurnal and semidiurnal components of zonal

and meridional winds and sense of rotation of wind vector during the period 1977 82,
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ponents of both the Ew and NS winds show larger
amplitudes with minima in April and October.

(b) Phase vanations: Variations of the monthly
mean phases of the diurnal and semidiurnal com-
ponents of the Ew and NS winds are shown in figures
3(a) and 3(b) respectively. In figure 3(c} are shown the
monthly progression of the phase difference between
the Ew and NS components reckoned in hours (A¢
= ¢Prw— Png)- It shows that the sense of rotation of
semidiurnal tidal wind vector is clockwise throughout
the year; the phase difference is about six hours in
September, which corresponds to a rotation of 180°.
The sense of rotation of diurnal tidal wind vector 1s
anti-clockwise in early summer and clockwise during
the rest of the year. It shows the maximum phase
difference of about four hours in October. The

monthly mean phases of semidiurnal component of

the Ew wind are in agreement with the results reported
by Roper and Salah* for Atlanta (34°N, 84°W) and
Manson et al® for Saskatoon (52°N, 107°W) whereas
the NS wind does not show such agreement

CONCLUSIONS

Analysis of the meteor wind data gathered atl
Kuhiungsborn, a high-midlatitude station, shows that:
(i) The mean monthly EW and NS wind components
have seasonal variations with zonal wind minima

in April and October.

(ii) Diurnal and semidiurnal tidal components of the
ew and NS winds have minimum amphlitudes
during equinoctial months (Apnl and October).

(iii) The semidiurnal wind vector rotates in the clock-
wise direction throughout the year; the diurnal

wind vector also rotates hkewise during most of
the year.
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J’—L—NN OUNCEMENT

CHINA ENVIRO ’86

The Second International Environmental Pro-
tection/Sanitation Exhibition and Conference will be
held during S5th-10th November 1986 al Bening
Exhibition Centre, Beijing, China.

The above Exhibition and Conference is being
organized by: Modern China Limited wilh the support
of: The Ministry of Urban and Rural Construction
and Environmental Protection; The National
Environmental Protection Agency; The Bureau of
City Construction and Management, The Chinese

Association for Environmental Protection Industry.
The Co-orgamzers are: China Council for the
Promotion of International Trade (Beiing. Sub-
Council); Beijing International Exhibition Centre,
China Eavironmental Company; and over 2000
Environmental Protection/Sanitation Bureaux So-
cieties, Factories and Pollution-causing Plants.

For further particulars please contact the organizer.
Modern China Ltd., G.P.O. Box 31724, Hong Kong.




