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We have studied ionospheric drifts utilizing digital iconosondes
(digisondes). In addition te the regular ionograms, provided by
analogical ionosondes, digisondes also provide information about
ionospheric drift using a receiving antenna array, shifted echo
frequency and phase differences between the receiving antennas of
the array. Recorded information is digitally treated by an in house
processor which controls all functions of the instrument, generating
archives that are post-processed. Post-processed data analysis
permitted us to note some interesting ionospheric drifts
characteristics on the QOctober 1997 data from Sao Luis.We ohserved
that vertical and zonal drift velocity components behavior is
different from that measured by incocherent scatter radar at
Jicamarca, Peru, described by Batista et al. (1996) and Fejer et al,
(1885} . A probable cause for this differentiated behavior is of
instrumental origin. Digital ionosonde uses the HF pulses reflection
principle and so, during the daytime, drifts measurements are
strongly influenced by photoionization production reactions. In this
way it indeed measure a so0 called "apparent velocity”. But, around
2100 UT (1800 UT) when the photoionization production ends, the
observed vertical drift shows a pre-reversal enhancement peak due to
the eletromagnetic drift (E x B), as expected. Zonal drift shows a
behavior going from slightly eastward between 12 00 UT and 20 00 UT,
to slightly westward after that time. The validation of the
digisonde ionospheric drifts at the Brazilian stations will fill the
gap on low and equatorial latitude drift measurements, over this
region, that is characterized by a large magnetic declination, and
that shows remarkable differences from Jicamarca pattern., It will
permit to obtain diurnal pattern of the vertical drift {(until now
dh'F/dt has been used to derive vertical drifts, but this is only
valid around sunset), as well as meridicnal and zonal.
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We have studied ionospheric drifts utilizing digital ionosondes
{digisondes}. In addition to the regular ioncgrams, provided by analegical
ionosondes, digisondes also provide information about ionespheric drift using a
receiving antenna array, shifted echo frequency and phase differences between
the receiving antennas of the array. Recorded information is digitally treated
‘by an in house processcr which controls all functions of the instrument,
generating archives that are post-processed. Post-processed data analysis
permitted us to note some interesting ilonospheric drifts characteristics on the
October 1997 data from Sao Luis.

We observed that vertical and zonal drift velocity components behavior is
different from that measured by incoherent scatter radar at Jicamarca, Peru,
described by Batista et al. (1996]) and Fejer et al. {1985). A probable cause for
this differentiated behavior is of instrumental crigin,

Digital ionosonde uses the HF pulses reflection principle and so, during the
daytime, drifts measurements are strongly influenced by photoionization
production reactions. In this way it indeed measure a so called "apparent
velocity™. But, around 2100 UT (1800 UT) when the photoionization production
ends, the observed vertical drift shows a pre-reversal enhancement peak due to
the eletromagnetic drift (E & B}, as expected. Zconal drift shows a behavior
going from slightly eastward between 12 00 UT and 20 00 UT, to slightly westward
after that time.

The validation of the digisonde ionospheric drifts at the Brazilian stations
will fill the gap on low and equatcorial latitude drift measurements, over this
region, that is characterized by a large magnetic declination, and that shows
remarkable differences from Jicamarca pattern. It will permit to obtain diurnal
pattern of the vertical drift {until now dh'F/dt has been used to derive
vertical drifts, but this is only wvalid around sunset), as well as meridional
and zonal.

- Batista, I.; Medeirecs, R. T.; BAbdu, M. A.; Souza, J. R.; Bailey, G. J., Paula,
E. R. Eguatorial

ionospheric vertical plasma drift model over the Brazilian region. J. Geophys.
Res.,

101 (aS): 10.887-10.892, 1996.

-Fejer, B. G.; Paula, E. R. de; Gonzales, 5. A.; Woodman, R. F. Average vertical
and zonal F region plasma drifts over Jicamarca. J. Geophys. Res., 96 (A8B}:
13901-13906, 1991.






'Passa20.d

-1s0d ale jey] saAlydle bunelausb quawnisul

9 JO suorouny || Sjo.3uod Yyolym J1ossao0.4d asnoy
Ul ue AQ paijeady Ajjeubip si uonew.ojul paplodoy
‘Aedie 3] Jo seuuajue bulalizdad 9] Usamia(q
soouaayIp aseyd pue Adusnbal) oyos payius
‘Aedie euusjue buiAieoad e buisn Ylip duaydsouol

INOge UO[eW.Ioju] SPIACITSIPUTSIONT






'S921N0S JO Jaquinu pue

95U0dS3. eUUSIUR INOGR [04U0D Ajenb exep 196 03 9)qissod
SI 31 Aem siy uy :ezep buissaooid-isod Jo ajdwexs Aeidsiq

pPessaood seseaqns jo saquoN ON BUISjUY
DT, g I L9 S PEZT
v . i 3 r - } qll....n.l. - . Q : o b Q
_ ER L
~oox H oot
PRISANSP S200108 JO Iaqump] apnytdiny
D6 - 10
82:50:18 982 L66T :9uly juadny
¢ ON suEonry T
PRIOISP SIOLS ON ;I BUURIY 0T NENNE
ejep Sus\en @ Yooiq Blecy
sutpro ade ], :opg/edey [ |
06 001
"SSELH0D =S1po Sint oeg  wondp esey
S)BYS WESGSAG SIE)S BIRIAUY

[onucs Arpendd
vada



‘aphyjdwe [eubis ‘s20un0s Jo Jaquuinu “aybiay jenia ‘Aouanbady buipunos
paAe|dsip si sjpued jybui Je pue sjuiod 32.n0S JO AJD0joA |ejuozLioy
91 In0oge uoiewlIojul 242 a3y Udiym e dewAys Jo sjdwexa v

6ZLLT
4%

LB
st

Do

I H 1] 1l

L e
| SHILIMYEVL 30¥A0S

genz

N
' Qe CERE S

| RuBS- (SN et |
ZH) Was S d

A O Bt

g
(HF) 2Ryl
BB MR

L CBR)

b
G
. B8P0
R
[4¢

Y: ]

0s

1]

«

0

H.

.mmm\m.cmnmuao.z
5015 J0 O] [R10]

. (ZHysey g
T auymp

VIR
(62Q) yuus2 S=JY
5300003 10 0N

UEQDANT |

URafo ase]
O uRg

0'sbh = (TALS)IMELAY |eegaLs
L8028 = (ZHIN) Sousnbasg
26 982 Tk:2Y __M.,N.m JEa X e JraT
gg'sic SeLe s oeg

9= our \pusz

)f)

i
ot

00 = \PIIST ‘KeA

dAVIAXIS
: &




e

0C

1

{LN) awtl
zZl

8

001
ooe
one
oor
00s
oog
002

ooz-

ooc

i &2
cooa:omma.m_:._awL
L R RO R R TR SR R S Om

$3JU0 L Bp CIBWNYN

(sAu) YuQ [euclpusiy

{s/w) yug jeuoz

(S} Yuq EIIaA

¥Z

1x4

19s ejep poob J0) 0USpINS
e s1 awimubiu 18 paAe|dsip S904Nn0S JO Jaquinu poos
pue TT Joqo3d0 03 SARE[DI S92N0S JO Jaquuinu pue AJ0oeA YLp SOd

=]

(L) swl,
l 7L

g

gp_va_wa-m_.udowm

/66T ‘ST

S2LUC 8P CISWDN

{s/w) YuQ [euoIpUSIy

(s/w) yuq jevoz

(i) Y reamdan,



over S3o Luis, include the number

of source (bottom).

Séo Luis - 97 276 (03/10) a 290 (17/10)
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