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t. The Earth's ionosphere is strongly a�e
ted by the ionospheri
 plasma driftsdriven by lo
al and global lower and upper atmospheri
 pro
esses and by the solar wind-magnetospheri
 dynamo. The low the low latitude ionosphere has been studied for overfour de
ades using mostly ground-based measurements in the Ameri
an se
tor and theo-reti
al and numeri
al models. Over the last de
ade extensive ground-based observationsand satellite measurements have provided more detailed information on the global 
lima-tology and on the spatial and short term (times s
ales shorter than a month) variabilityof low latitude ele
trodynami
s pro
esses. In this talk, we will dis
uss the re
ent resultson the variability of low latitude plasma drifts and spread F during geomagneti
 quietand disturbed times derived from ground-based and satellite observations.1 INTRODUCTIONEle
trodynami
 plasma drifts 
ontrol the distribution and 
omposition of the plasmain the low latitude ionosphere and ionosphere and protonosphere, drive the equatorialele
trojet and 
ontrol the development of the Appleton ionization anomaly and the gen-eration of plasma E- and F-region plasma density stru
tures and waves with a largerange of s
ale sizes. The a

urate spe
i�
ation of the temporal and spatial variability ofionospheri
 plasma drifts 
onstitutes one of the main 
hallenges for the development ofimproved fore
asting of ionospheri
 weather and of pro
esses that 
an strongly a�e
t theperforman
e of spa
e-based systems.Low latitude ionospheri
 plasma drifts and 
urrents have been the subje
t of intenseexperimental studies using extensive ground-based radar, ionosonde and magnetometerobservations. Global low latitude ionospheri
 ele
trodynami
 in-situ measurements were
arried out between the middle 1970s and early 1980s on board the low in
lination AE-Eand San Mar
o satellites and the high in
lination DE-2 satellite. These measurements
on�rmed the strong longitudinal dependen
e of the low latitude ionospheri
 plasma den-sity, drifts and 
urrents. 1



B. G. FejerOver the last de
ade, satellite missions have provided more detailed information on theele
trodynami
s and plasma stru
ture in the low latitude ionosphere. These missions haveused the DMSP, IMAGE, TIMED, ROCSAT-1, DEMETER, CHAMP, TOPEX and theC/NOFS satellites. These satellite observations have been 
omplemented by 
oordinatedglobal ground-based radio and radar, and opti
al measurements.2 RESULTS AND SUMMARYIon drift measurements on board the ROCSAT-1 were used to develop a quiet timesolar 
y
le, season, and longitude dependent model for the equatorial verti
al plasmadrifts. The longitudinal dependen
e shown by these measurements is mu
h stronger thanreported previously. The IMAGE and ROCSAT-1 and TOPEX satellite data show strongsignatures of wave number four daytime during equinox and June solsti
e. The eveningprereversal enhan
ement of the equatorial verti
al plasma drifts has largest longitudinalvariation during De
ember solsti
e. The longitudinal variation of the evening prereversalvelo
ity peaks determined by ROCSAT-1 measurements is in ex
ellent agreement withthat of the equatorial spread F inferred from CHAMP and DMSP satellite measurements.Ground-based and re
ent using the DMSP, ROCSAT and CHAMP satellite studies havedetermined the altitude, season, solar 
y
le and longitude dependent 
limatology of equa-torial spread F and plasma depletions. The fundamental questions on the ele
trodynami
sof the low latitude ionosphere are now 
entered on its very strong short- term (periods afew hours to about a month) variability during geomagneti
 quiet and a
tive 
onditions.Several studies have examined the possible e�e
ts semidiurnal tides, of gravity and plane-tary waves and of solar wind-magnetosphere dynamo and storm-time winds on the equa-torial plasma drifts and on the plasma density distribution and generation of plasmastru
tures and waves. They have identi�ed periods of o

urren
e of planetary wave ef-fe
ts with periods of two to about 16 days. More re
ently, strong lunar semidiurnale�e
ts have been identi�ed on equatorial verti
al plasma drifts during ar
ti
 winter sud-den stratospheri
 warming events.In this presentation, we brie
y review the 
limatology of low latitude ele
trodynami
plasma drifts and then dis
uss re
ent results and fundamental questions on their short-term variability. Finally, we highlight some near future initiatives whi
h should signi�-
antly improve the fore
asting of low latitude ionospheri
 weather.
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