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ABSTRACT

Results obtained usin; the Fremch (QNET) Meteor Wind Radar at Ramey, Puerto

Rico (18°N, 67°K), a.d tue Georgia Tech Radio Meteor Wind Facility in Atlanta,
U.S.A. (34°K, 84°W) :re presented and compared. Prevailing wind, diurmal md
seaidiurnal vin’ am.litudes are comsidersbly larger over Ramey tham over
Atlanta, but the wesp zonsl circulatioc over Atlanta is more characteristic of
the equato.ial circulation than vinds measured by stztions at higher mid-
latitudes. The vaiuve of continuous ohservations, wita ~ bheight resoluiion of

+2 km, is again emphasized, as is the need fur the application of severa!
techuiques, groundbasel, .u-»itu and satellite, if projacts such as the MAP
GLOBMET are to succeed in deliuneating the giotal meteorology of the mesopavse.

INTRODGCTION

The Georgisa Tech Radic Meteor Wind Facility is located in Atlanta (34°N,
84°W), ané has been in operation since August, '974. The system has beem
Jescribed by ROPER (1275), and resnits pertaicing to both prevailing winds and
tides using data from the four years 1974-1978 hove been published by ROPER
(1978 a,b), SALBY ard R.PER (198)), DOLAS and ROPER (1981), and AHMED and ROPER
(1383). Yo data is available for tue period August 20, 1978 through July 14,
1980, wvhen ioth tramsmitter and receiving sites were relocated (but still
remained within a kiloweter of their previcus positions).

The French (CNET) Meteor Wind Radar, described by GLASS et al. (1978), was
installed at a site near Aguadilia, Puerto Rico, duricg the sumoer of 1977. The
site (18°N, 67°¥, see Figure 1, froc MATTHEWS et al., 1981) is located approxi-
mately 44 kilomevers west-north-west of the 430 MH:= Thomson scatter radar and
other facilities at the Lztional Astronomy and lonosphere Center, Arecibo
Observatory. The QHET radar has been described by various authors as the
2guadilla Radar, the Punta Iorinquen Kalur, and, as in ithis paper, ithe Rauey
Radar. Only the zona: component of the wind at meteor heights is wmeasured.

The Arecibo Thouson scatter radar has provided meteor zone vind measure
aenvs (MATTHEWS, 1976) prior to the installarion of the Ramey meteor wind radar.
However, Atrecibo is a multi-use facility, and caonot be dedicated to any one
task tcr sore thax 2 few days a! most.

QOther meteor radars have been opersted in the tropics. In a pionzering
effort, BABADZHANGV et al. (1970) rerorted wet~or winds from Mogadishu (2°N,
45°E) for the period 2:.-29 September, 1965. The University of the West Indies
has provided useful cata from Jamaica (18°NK, 77°W) as reported by ALLEVEE et at.
{1974) and SCHCLEFIELL and ALLEYNE (1973).

Figure 2 (i-om MATTHEWS =i al. 1981) is included to show the excellent
agreement between the winds weasured simultaneouslv at Ramey (M} and Arecibo
(TS) between 0900 and 162G hours, August, 1978,

EQUATCRIAL WINDS

Before the Ramey vadar was tsken over by Genrgia Tech ia 1978, the Groupe
Radar Meteorique of CNET had comducied srveral campaials, each of which lasted
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Figure 2.

Data from one of these capaigns (August 24 - September

2, 1977) is presented here to illustrate some of the features of the equatcrial
circulation. Figure 3 shows the resulte of lowpass filtering of the data, which
eliminstes the tids1l and gravity wave comupenents, leaving periods of greater

than one day.
days.

The 208t obvious periodicity present has a period close to 2
This is the first recording in equatorial latitudes of the 2-day vave

wvhich has raceived considerable attention at middle latitudes in both the

nortl-zn apnd southest hemispheres.

Figure 4 preserts the results of a day-by-day analysis ot the 24-hour
comoonent <f the wind Spectrum, The fact that the maximum amplitude of this

component is 60 m sec

latitudes), strongly suggests this is a symmetric mode diurnal tidal wind.

n Ay

rgiont

{considerably larger than is normally measured at =id-
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Figure 5 illustrates the variaticrn with time of the 12-hour zomal

compcuent, with an apparemnt modulation of the 12-hour periodicity at approxi-
wately 7 days.

Figure 6 presents the zonal prevailing, 24— and 12-bour component
anplitude; for the period March 17-24, 1¢7S. These resuits, the first produced
urler Georgia Tech operation of the system, are somewhat controversial, in that
the large amplitudes in all three components on March 21 (which accompany a
zonal wind reversal fron easterly to westerly above 90 km) appear anomalous.

RAMEY AND ATLANTA WINDS: FEBRUARY - JUNE, 1981

Figure 7 details the monthly mean winds determined for the period February
through June i981, the only period for which long term means are available
simultaneously from both sites. Some probiems were encountered at both sites
during the period because of F region backscatter folding back into the meteor
region (range ambiguity). This phenomenon is & problem only at times of high
sunspot activity, and is not present for most of the sunspot cycle.

While winds are weaker ovar the "midlgtitude"” station (Atlanta is 34°N),
strong winds and shears in both height and time are characteristic of the
equatorial (Ramey, 18°N) winds. However, ss has been noted previously in
Atlants data, if ope simply chracterizes the zonal meam wind in terms of
"easterly” or 'westeriy" circulation, it would appear that Atlanta is on the
friocge of the equatorial circulatiom, since its "spring raversal” appears _uch
later than is normally the case for midlatitude stations,
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Figure 7.

Figures 8 and 9 of the diurnal and semidiurnal amplitudes, respectively,
have not been analyzed in detail but are included to emphasize the much larger
tidal amplitudes observed at Ramey compared to Atlanta.

MESOPAUSE CIRCULATICN VARIABILITY

Figure 10, which demonstrates the correlation between wind reversals over
Atlanta and midwinter polar stratospheric wammings {(discussed in detail in
DOLAS and ROPER, 1980) is included to emphasize the need for continuous
monitoring of the variation of the wind with height, which is required for a
full understanding of the circulation at mesopause altitudes. This region does
exhibit characteristics of a synoptic meteorology.

Obviously, the results produced by one or two stations are not of much use
in determining the global nature of this synoptic meteorology. In order to
further this aim, a cooperative program has been set up under the auspices of
the Middle Atmosphere Program to further the cooperation which has been carried
out since 1970 in the IAGA Global Radio Meteor Wind Studies Project, and the
URSI/IAGA Coordinated Tidal Observations Program, which included incoherent
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scatter radar results. This MAP project, GLOBMET (Global Meteor Observations
System; for details see MAP Handbook No. 7, p. 20), while oriented towards
meteor research, is seeking the cooperation of experimenters using many
different techniques (partial reflection drifts, mesospheric scatter radars,
lidar, rockets, satellites, etc.) to contribute to the atmospheric dynamics
portion of the program, since all available data will be needed if a truly
global picture of upper mesosphere/lower thermosphere circulation is to be
realized.
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