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EOF is actually related to a widely known physically
prominent effect on the convection patterns. In brief
the variability associated with the interplanetary mag-
netic field (IMF) By component emerges as the primary
mode, and the IMF Bz effect emerges as the secondary
mode. The tertiary mode seems to reflect the variabil-
ity in the cusp region, which may also be associated
with the IMF By effect.
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The Aberystwyth tomographic imaging experiment
and the Sheffield Coupled Thermosphere-Ionosphere-
Plasmasphere model (SCTIP) have been used to inves-
tigate the dayside ionospheric trough at high latitude
under different geomagnetic conditions. Previous work
has suggested that the latitude of the trough minimum
and the structure of the poleward wall is dependent
on the electron precipitation, whereas the formation of
the trough itself is dependent on the convection of flux
tubes. We further discuss the roles of flux tube con-
vection and the nightside stagnation region in the for-
mation of both the dayside and nightside troughs, and
the role of partially depleted flux tubes in the observed
equatorward structuring of the trough region.
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New space-based measurements of two key chemical
species in the MLT, OH and O3 , were recently pub-
lished. The OH radical was measured for the first time
in the stratosphere and the mesosphere by the MAHRSI
instrument. Conway et al. [2000] showed the difficulty
to explain these observations with a one-dimensional
model.

Ozone measurements were extracted from the ORA
instrument, which uses solar occultation in the UV-
visible wavelength range. More than 2500 vertical pro-
files of O3 at sunrise and sunset were obtained, up to
110 km altitude. This is the first ozone data set to
extend above the mesopause, capturing the ozone sec-
ondary maximum in its totality.

We compare these measurements with the results
of the SOCRATES two-dimensional interactive model.
The latest version of this model includes, among other
improvements, an accurate calculation of the absorp-
tion of the Lyman-α solar line by O2 , molecular diffu-
sion, and a parameterization of the gravity wave drag
to accurately match the observed temperature distribu-
tion in the MLT - especially the temporal and spatial
structure of the mesopause.

We show that the observations of mesospheric OH
and O3 in the MLT are reproduced in a very satisfac-
tory manner using this new multi-dimensional model.
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Satellite and ground-based measurements of zonal
winds in the tropical upper stratosphere and meso-
sphere show that the semi-annual oscillation (SAO) in
zonal wind is modulated by the phase of the quasi-
biennial oscillation (QBO) in lower stratospheric winds.
Above 85 km, effects of the diurnal tide hinder satellite-
based observations of this feature. Furthermore, most
observational records of the mesospheric QBO (MQBO)
cover only 2-3 cycles, which may be too short to fully
describe the interannual variability. For these rea-
sons, model simulations of the MQBO are useful for
quantifying its long-term impact on tracer transport
throughout the middle atmosphere. The SAO in meso-
spheric winds is simulated in a zonally averaged two-
dimensional model in which dynamics, radiation, and
photochemistry are fully coupled. When an interac-
tive (i.e. not imposed) stratospheric QBO is introduced
in a twenty-year simulation, a mesospheric QBO is re-
produced in the 60-80 km region that is qualitatively
similar to observations, although there are significant
quantitative discrepancies. For example, the amplitude
of the modeled MQBO (∼ 10 meters per second) is a
factor of two smaller than what is observed. In ad-
dition, the altitude of the peak MQBO signal in the
model is approximately 10 km lower than observed in
ground based radar data. Possible reasons for these
discrepancies, and the impact of the modeled MQBO
on the transport of constituents throughout the middle
atmosphere, will be discussed.
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Quasi-decadal oscillations (QDO) have been ob-
served in the stratosphere and have been linked to
the equatorial Quasi-Biennial Oscillation (QBO) and
to the 11-year solar activity cycle. With the use of
a 2D version of our Numerical Spectral Model (NSM)
that incorporates Hines’ Doppler Spread Parameteriza-
tion (DSP) for gravity waves (GW), we demonstrate
that beat periods between 9 and 11 years can be gener-
ated by the QBO as it interacts through GW filtering
with the Annual Oscillation (AO) and Semi-annual Os-
cillation (SAO). Results are discussed from computa-
tions covering up to 50 years, and our analyses leads to
the following conclusions. The QDO as a stand-alone
signature is largely confined to the upper mesosphere.
Its largest signature appears in the form of amplitude
modulations of the QBO, AO and SAO, and these ex-
tend into the lower stratosphere. The downward con-
trol that characterizes the QBO apparently comes into
play, and the longer time constants for diffusion and
radiative loss at lower altitudes facilitate the QDO re-
sponse. Although excited by the QBO, which is con-
fined to low latitudes, the QDO is shown to extend to
high latitudes. The effect is particularly large for the
QBO with period around 33.5 month (near the upper
limit of observations), which interacts with the SAO to
produce a hemispherically symmetric QDO. Our anal-
ysis indicates that the QDO is transferred to high lati-
tudes by the meridional circulation, which prominently
exhibits this periodicity particularly in the amplitude
modulation of the AO. The propensity for beat peri-
ods around 10 years may help to increase significantly
the efficiency for generating solar cycle signatures in
the atmosphere, and we discuss numerical experiments
related to that.
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Mesospheric (MF and meteor scatter) radars ex-
tending over latitudes from 5oS to 55oN are used to
study the spatial structure and temporal evolution of
the two-day wave in the horizontal winds from June
through October of 1994. Correlative data from satel-
lite instruments aboard UARS (HRDI and MLS) are
used to diagnose latitude-longitude patterns in the
winds and temperatures and diagnose possible baro-
clinic conditions. The UKMO gridded analyses pro-
vides further information on the global structure of the
wave. The event had a sudden onset in mid-June at
high northern latitudes. At lower latitudes the wave
was observed at progressively later times with an on-
set in mid-July near the equator. The wave event was
characterized by two distinct responses, first at a pe-
riod of ∼2.1 days and then subsequently at ∼1.8 days.
We hypothesize that the 2.1-day response corresponds
to the zonal wavenumber-3, Rossby-gravity mode that
is usually identified as the two day wave, while the 1.8-
day response is a zonal wavenumber-4 mode that has
previously reported, although it is not a normal mode.
In addition, a response with a period of ∼2.5 days was
observed in the HRDI winds. This response may cor-
resond to the gravest antisymmetric zonal wavenumber-
2, Rossby-gravity mode. Spectral decompositions of
the HRDI winds suggest that this mode becomes im-
portant above ∼95 km.
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A quasi-two-day (QTD) oscillation is known to exist
in ionospheric peak densities, peak heights and ground
magnetic perturbations due to E-region currents. Sev-
eral mechanisms have been proposed to explain these
observations, including (1) QTD modulation (in the
stratosphere and mesosphere) of upward- propagating
semidiurnal tides that generate E-fields via the wind


