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e JUUA system have been canled out aimost confinuously since August 2001 at
s=amarca [e.g., Andarson ef al., 2004]. Most of the observations have been done
samiing perpendicuior fo the magnetic fieid (B) in the mognetic meddian, allowing the
measyement of the verdical component of the ExB dift. However, few campaigns
nave been camed out with the JULIA system using two oblique beams. With this
—omfiguation we are able fo measure the zonal veloctly component. In order fo
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zonol components. The latier result should not be surprising since the £ reglon ks strongly
~cupled o the £ region owing 1o the high conductivity along the magnetic fieid ines.
g sctivity 50 the F region and also the region around
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ronol velochies from 150+ echoes coukd be an indication of the zonal neutral winds
=1 £ 1egion heights few degrees away fiom the magnefic equator.
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Independent systerns
pointing ~2:65" and ~1:90° fothe
sast and west of the geomognetic . =S~ )
maeiidional plane, respectivety. am as ons
wote specific detalls on the
expeiimental setup are presented
ovKudekiet al. [1999].

We have conducted ftwa
—oncunent experiments with the

rofowing  porameters: interpulse

werod of 8 ms(1200km). 3-baud Baker coded ransmitted pulses with a fotal width of

300 ps, and a boud width of 100 jis fo provide a nomina range resolution of 15km with

oecoded retums. The 150-km echo experiment consisted on Infroducing a shorler

wncoded pulse of 33.33 ps (5 km) fothe BR sequence of ransmitted pulses dekayed by

=.66 ms (1000 kmy. In both cases, samples wete obtained every 5 km flom 45 fo 1200
and complex raw woflages were tecarded for each of the four receiing

—nannels.(see figue 2)
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sampies betwssn 45 and 1000 km were anatyzed with the standard ISR diift
srocedure (Kudek ef al., 1999] obtaining vertical and zonal drifts every 5 minutes and
ety 15 km (ISR-15) whth very smalt enor bats. Between 1000 and 1200 km renges , the
~ma were analyzed with 4 coherent infegiations and 60 Incoherent infegrations
awowing vertical and zonal velociies every —1 minute and every 5km (150km-5). As in
= case of the ISR velocities, the 1504km velocifies were oblained from the radial
wociies measued at the fwo oblique beams.

in addition, we have done a different processing procedure fo the data samples
sesween 100 and 200 km. Since the echoes from these ranges come from EEJ and
SU-km  meguiarties, this porion of the data have been analyzed using 4 coherent
=wegrations and 60 incoherent Infegrations aliowing verlical and zonal veloctties
=smrmates every ~1 minute and every 15km (150km-15]

in summary. we have fthe folowing verical and zonal velocily esfimates: [a)
amiudinal pofiles of £ reglon estimates from R echoes (5R15). (b] from 150-km
—noes every 5km (150km- Sluﬂic]funlﬁﬂ-hnecmetavewlf:km[lﬂkmlﬁl

inTable 1 we pressnt a summary of the.
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December 17, 2003. Values above 200 km have been obtained with the ISR technique. On the
ight; s, wer show g lues over time periods indicated with fhe horzonial colar bars
atthe top of Agure 3a, |.e.. 1ed, green, and blue volues represent averages for 1045-1300, 1300-
1515, and 1515-1730 LT, respeciively. The velocities around 150 km have been cbiained by
inearly ing the ISR values. In the case of the confour piot, exfrapalated values have:
been obiained from the 5-minule profiles. while volues on the right panets, from the averaged
values. The solid shc 1 the fight par 1t the fitted values that were cbiained by
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Simikr procedure were done with data from December 18,2003, Note that the averaged
values of both components show a inear rend as funciion of alfifude and the slope changes as
function of time and from day to day. The vertical resulls are In reasonable agrsement with the
1esuits reporied by Pingres and Fejer [1987]. namely, aimost constant in the eardy moming and
negative gradients In the affemoon. The zonal drifts are aimost constant (in dfffude) in the
moming and with positive gradients in the affemoon. Given the inear behavier as function of
aliffude, below we also compared the 150-km diift 1o the extrapolated values obtained every 5
minutes [150km-fif). Time series for both days are shownin Figure 4.
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If we compare the 150km velocities oblained for the specially designed expenment (Le.,
150km-5) with the: other three setles (all of ihem averaged every 5 minutes), we find the following
results for the vertical velocities:

e There ks an excellent agreement with the exhopoiated (in atiffude) 150-km vertical diifts
{150km-fit) with mean () and ms [0,) diffecences of 0,58 ms' and 0.90 ms | respectivel.
and a cometation (p) of 0.97.

s There is aiso an excelent agreement with the reanalyzed ISR ow dato around 150 km
(150km-15) (4, = 0.14ms-1, 0, =0.27ms-1,p = 0.99)

« Very good agreement with the mean Fegion vertical drifts (p, =-1.68ms .o, =1.47ms’. p
=093).

* Mean F1egion verical difts are smalier (up fo 4 ms ) than the 150-km verhcd velocifies,
particulary In the aftemoon hous. This difference ks a consequence of he sope of the
vertical diffts as function of aliffude.

Now if we do a simiiar comparison with the zonal velocities, we find that:

e Excellent ogreement is found with the reanalyzed SR data around 150 km [ 150km-15) [,
=-2.29ms', 0, =3.69ms ", p = 0.98).

e The agreement is only
poorto-good wih the
mean F4egion (BR-15)
(n, =-16.02ms"'.
0,=10.21ms". p=0.87)
and the extrapolated
(150km-fit) (p,=15.86
ms', o,=8.15ms".
p=0.93) values.

= Mean Fvegion zonal
drifts are larger (up fo
30 ms'] than 1504m
zonal velocities,
particutarly before
noonfime hours. Nole
that despite the

les befoie
noontime, 150-km SRR -
zonal veioctties folow S T S R R
closely he day-to-day
of the mean
F-reglonzonal difts.

ISR 15 vs. 160km 5

160k 15 vx. 150km5 150k . 150k

—— ermiitmn, | iaaronn
0 }“' / ‘ /

48 S 0 8 1005 mA0 A 0 & 0 B M0 4 0 & K B K
BR-13 Velocky e 150k 13 by (om0 4 Moty ()

1hdiem, & Valonty tra

0k § Vebumby et
Eddbuone

2 JULIA Observations ;

Verfical velocifies from 150-km echoes are now routinely being observed v

fo measwe the zonal velocily component. Aigure 6 shows a typical results fror
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Fgure 7 shows verlical diift cbservations from 5-minute aveiages cbtainec
JULIA systern since August 2001 (mere than 300 days). Results are shown for mode
condifions {100<F10.7 < 150) under quiet kp =<2, leff] and distubed magnefi
(o> 3. right) as function of season: equinox (March, Apr., Septembex . October), wir
thiough August), and summer (November fo Febmary. The daly averog
ocbservations and the expecied diifts rom the Equatordal Verticd anift mode!
condifions [Schediess and Fejer, 1999] are plofted in green and red, respectively.
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s Wehave comoboialed Woodman and Vilkanuewa [ 1995] results.

e The verical Doppler velocity from 1504m is an excellent measurement of the:
vertical ExB drift,

+ Much befter ogreement Is found with the extrapolated (in offifude) values
vertical dft profiles.

s Agmesment belween daytime zonal componerts [150km vs 5R F region] is
particularly before noontime.

s Further work s needed fo study how imporiant local vs. noniocal forcing is for 7
velocifies measured from 150-km echoes.

®  We expect he zond veloctiies from 150-km echoes o be alsa very usedul fo i
of the equatoral elechodynamics at these dififudes and maybe at lafitu
degress away from the magnetic equator.

s Comparisons whh other techniques and models should be done 1o assert the
zonal velocities from 1 50-km echoes.
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