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Abstract. On 16–17 July 2007 during an observational
campaign at Comandante Ferraz Antarctic Station (62◦ S,
58◦ W), a mesospheric wall was observed with an airglow
all-sky imager. The wave appeared like an extensive dark
region in the all-sky airglow images, with a large depletion
in the OH emission. Simultaneous mesospheric winds mea-
sured with a MF radar at Rothera station and temperature
profiles from SABER instrument, on board of TIMED satel-
lite, were used to obtain the propagation condition of the
wave. Wind measurements during four days, around the time
of observation of the wave, are presented in order to discuss
the type and consistence of the duct in which this wave was
propagating. By using wavelet analysis and tidal amplitude
components we found that 12 and 8 h components were the
most important periodicities around the time interval of the
wave observation. A collocated imaging spectrometer, for
mesospheric temperature measurements, has been operated
simultaneously with the all-sky imager. Direct effects of the
mesospheric front have been seen in the spectrometric mea-
surements, showing an abrupt decrease in both OH intensity
and rotational temperature when the wave front passes over-
head. The main contribution of the present work is the in-
vestigation of the type of duct in which the wall event was
propagating. We found evidences for a thermal duct struc-
ture to support the mesospheric wall propagation. This result
was obtained by two types of analysis: (a) the tidal compo-
nents analysis and winds filtering (harmonic analysis), and
(b) comparison between the terms of them2 dispersion rela-
tion.
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1 Introduction

The mesospheric fronts and specially bore events (Dewan
and Picard, 1998), have been extensively reported at low
and mid latitudes (Taylor et al., 1995; Smith et al., 2003;
Medeiros et al., 2005; Fechine et al., 2005). However, only
two studies were reported for high latitudes (Nielsen et al.,
2006; Stockwell et al., 2006). Taylor et al.(1995) described
a spectacular gravity wave event observed in four meso-
spheric nightglow emissions at Hawaii (20.8◦ N) during the
ALOHA-93 campaign. Coincident intensity measurements
showed that the front was characterized by a sudden in-
crease in the OH brightness and a concurrent decrease in
the OI emission.Smith et al.(2003) reported a mesospheric
bore over southern USA which was visible to the naked eye.
Medeiros et al.(2005) and Fechine et al.(2005) have re-
ported a large number of mesospheric front events (>60)
over the northeastern Brazilian (7◦ S) sector during a period
of two years.

Based on Na lidar, meteor radar and all-sky airglow im-
ages,Batista et al.(2002) reported simultaneous observa-
tion of sporadic sodium layer, mesospheric winds and wall
event at Cachoeira Paulista (23◦ S). The sporadic sodium
layer they observed had peculiar characteristics regarding
to the layer motion and density. They observed a vertical
shear in the horizontal wind that was associated with the
wall event. Also,Batista et al.(2002) mentioned a rapid de-
crease in the OH(6-2) intensity as well in the OH rotational
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temperature (nominal peak at 87 km), and a singular behavior
of the rotational temperature of O2 (nominal peak at 94 km)
that showed a very large increase.

Nielsen et al.(2006) using an all-sky imager at Halley sta-
tion, Antarctica (75.5◦ S), reported the first bore event ob-
served at high latitudes. This wave event was seen in three
different airglow layers (OH, Na, and O2) and persisted on
the image for a long time (∼3 h). The characteristics of
the bore event were determined by applying the S-Transform
analysis (Stockwell et al., 2006).

The occurrence of these sorts of events would be associ-
ated with a temperature inversion layer that acts as a wave
duct. In fact,Smith et al.(2003) andShe et al.(2004) firstly
reported simultaneous occurrence of the mesospheric bore
and temperature inversion layer. Besides that, the most re-
cent model, which explains the mesospheric front phenom-
ena (Dewan and Picard, 1998, 2001), pointed out that ducts
may be generated by some combination of wind shear and a
temperature inversion layer.

In the recent literature (e.g.Fechine et al., 2009;
Narayanan et al., 2009) it could be observed a lack of spe-
cific analysis, using spectral and/or harmonic techniques, to
find out the types of duct that support the mesospheric fronts,
which are required for this kind of waves (Dewan and Pi-
card, 1998; Smith et al., 2003), even though considering the
existence of simultaneous observations of winds and temper-
ature.

In the present work we report the observation of a meso-
spheric front, which was the unique observation in our im-
ages data set with the following particularities: (1) presence
of a sharp “front-like” that extended along the entire im-
age; (2) as the front passed overhead, a simultaneous sud-
den decrease in both rotational temperature and OH intensity
was shown by an imaging spectrometer. Zonal and merid-
ional winds were measured by a MF radar at Rothera sta-
tion (68◦ S, 68◦ W) and temperature profiles were obtained
from TIMED/SABER at the surroundings of the Ferraz sta-
tion. Analysis of the wind in the wave propagation direction
gave us evidence to infer that the winds were not responsible
for the observed duct, but the thermal condition, i.e., ther-
mal duct. This important result was obtained by applying the
least square fitting in the winds and by comparing the terms
of them2 equation.

2 Observation and data analysis

During an observational campaign (Bageston et al., 2009) fo-
cused on characterizing the gravity waves observed at Co-
mandante Ferraz Antarctic Station (62.1◦ S, 58.4◦ W), we
have identified three uncommon gravity waves events – the
so called mesospheric fronts. The present work will describe
and characterize the mesospheric wall event observed on 16–
17 July 2007 and investigate the propagation condition for

such wave, based on the least mean square fitting method ap-
plied to the wind time series.

The imaging system used for the observations was an all-
sky imaging system, that consists of a CCD detector (SBIG,
STL-1001E model) with high resolution, 1024×1024 pix-
els, 24.6×24.6 mm and∼50% of quantum efficiency in the
near infrared (NIR). The CCD camera was coupled to a tele-
centric lens system, a fish eye lens and a 2 inch wide band
NIR optical filter (715–930 nm) with notch at 865.5 nm to
suppress the O2(0-1) emission. The imaging system has a
severe limitation, i.e., the telecentric lens system do not be-
long to the SBIG camera, and consequently the sky images
are generated onto a small portion of the CCD chip,∼30%
of the CCD area. Given this constraint, the images were not
binned but cropped to 512×512 pixels keeping the sky im-
age in the center of the image, since the useful image have
approximately 312×312 pixels. This process was done in
order to maintain the previous methodology used by other
authors to perform the calibration and the data processing
(Medeiros et al., 2003; Wrasse et al., 2007). In the calibration
process, the images are unwarped by using calibration maps
that are projections of plane areas at the height of the ob-
served emission that in this case is 87 km high (the nominal
OH emission peak). These areas are proportions in km of the
original image in pixels that are 256×256 km; 512×512 km;
768×768 km and so on. Normally we refer to the projected
images as a projection in a given area, which is associated to
a resolution, in km/pixel, that is the projected area (in km)
divided by the size (in pixels) of the original image. In this
case study we choose the projection of 768×768 km which
gives a resolution of 1.5 km/pixel (768 km/512 pixels), be-
cause the wave front appeared more evident and was easer to
analyze in comparison with other projections. Since the use-
ful image cover about 312×312 pixels on the CCD, so the
unwarped image projected in 768×768 km has an effective
area of 468×468 km.

The gravity wave parameters were obtained by using the
standard 2-D FFT analysis (Garcia et al., 1997; Medeiros et
al., 2003; Wrasse et al., 2007). The amplitude and phase
of the cross spectrum was obtained by a sequence of 6 im-
ages, which allows us to calculate the gravity wave horizontal
wavelength (λh), propagation direction (φ), observed phase
speed (cobs) and period (τobs). For more details of the cam-
paign and the first results seeBageston et al.(2009).

3 The mesospheric wall event

The mesospheric wall was observed on the night of 16–17
July 2007 at Ferraz station. Figure 1 presents a sequence of
three all-sky images of the event observed in OH emission
at 06:00, 06:10 and 06:20 LT, where LT = UT−3 h (at Fer-
raz). The image at 06:00 LT depicts the first clear view of
the wave event. The middle image shows the front almost
at the zenith and reveals an enhancement of the front, which
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Figuras para o paper de pororocas: Caso do dia 16-17 de Julho de 2007 (Ims do imagedor com filtro para o OH  -altura ~87km) 
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Fig. 1. Three individual all-sky images obtained in the night of 16–17 July 2007 showing a mesospheric front propagating approximately
from West to East. The observations time are shown in the right bottom side.

becomes broader than on the first image. The wave event was
observed over 1 h (from 05:50 to 06:50 LT) progressing from
horizon to horizon, and showed no signs of dissipation while
propagating to the border of the image. The arrows over each
image indicate the wave propagation direction. Due to the
limitation of the imager, which observes the waves with only
one filter (NIR OH), we are not able to infer what is happen-
ing in the upper airglow layers.

Figure 2a shows an example of image used in the FFT
spectral analysis, with the star field removed and a map pro-
jection of 768×768 pixels. We must emphasize that all the
images used in the characterization of the wave were un-
warped and the star field was removed previously previously
to the application of the FFT analysis. The box drawn in the
image defines the area used to characterize the wave. The
same characteristics of the box (size and position) are used
for all images analyzed in each event (series of images that
represent one wave event). The criteria used to choose the
size and position of the box is basically defined by the wave
event, that is, its dimension and position on the image. In
other words, we choose a region where the event is more ev-
ident (box position) and the size of the box depends on the
dimension of the event, in order to get at least two crests of
the wave inside the box. Figure 2b presents a sequence of
profiles that represent a relative intensity obtained from the
orthogonal line drawn in each image crossing the box. The
first profile show a very well defined crest behind the main
valley, while from the second profile and so on we can ob-
serve two or more crests behind the dark region (minimum
in the profiles). The third profile was obtained from the im-
age showed in Fig. 2a. From the profiles showed in Fig. 2b it
is possible to identify one main valley, which represents the
front of the wall event propagating in the OH airglow layer.
We can also observe a growing in the number of crests (or
valleys) behind the main valley, but the hourly rate of this
growth was not inferred since we have analyzed less than ten

minutes of data, representing the time interval in which the
wave appeared clearly. The result of the FFT analysis is sum-
marized in Fig. 2c, through the unambiguous cross spectrum
obtained by using of six images.

From the result of the FFT analysis we are able to obtain
the gravity wave parameters (Wrasse et al., 2007). For the
presented mesospheric event the observed parameters are the
following: (a) horizontal wavelength of 35 km; (b) observed
period of 8 min; (c) observed phase speed of 71 m s−1 and
(d) propagation direction at 90◦ clockwise from north, i.e.,
eastward propagation.

4 The mesospheric environment and the mesospheric
wall

In order to investigate the mesospheric environment during
the night of the mesospheric front observation, we take si-
multaneous measurements of horizontal winds provided by
a MF radar at Rothera station (68◦ S) (Jarvis et al., 1999;
Hibbins et al., 2007) and temperature profile obtained by
the SABER instrument (Russell et al., 1999; Mertens et al.,
2004). Also, the OH(6-2) airglow band intensity and the ro-
tational temperature, simultaneously measured at Ferraz sta-
tion (62◦ S), showed clear effects in both parameters due to
the passage of this mesospheric wall.

Figure 3 presents a map showing the location of Ferraz sta-
tion (EACF: the acronym of Estação Ant́artica Comandante
Ferraz), where an OH temperature imaging spectrometer and
an all-sky OH airglow imager are in operation, denoted by a
red filled box. The concentric circle in Ferraz, with a diam-
eter of 500 km (2 times the radius) is slightly larger than the
diameter of the unwarped all-sky image, which have 468 km.
Rothera station, where the winds data were taken, is denoted
by a filled red triangle, located approximately 800 km away
from Ferraz on the Antarctic Peninsula. The blue dots in the
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Fig. 2. Analysis of the mesospheric front observed at Ferraz station during the night 16–17 July 2007.(a) One of the images used to
obtain the gravity wave parameters. The selected area in the box represents the portion of each image where the FFT analysis was applied.
(b) Relative intensity profiles, obtained from a line orthogonal in the wave propagation direction, as indicated in the box drawn in panel (a).
(c) Unambiguous cross-spectrum obtained by using of six airglow images.

map are the TIMED/SABER sounding on 16 June, and the
hours are in local time. The selected sounding, at 02:09 LT,
was chosen for the propagation condition analysis because
it was the nearest sounding point to Ferraz, located almost
within the field of view of the imager.

4.1 Vertical propagation condition

The vertical propagation condition of the mesospheric wall
was obtained by the vertical squared wavenumber profile,
given by the following gravity wave dispersion relation:

m2
=

[
N2

(u0−c)2
−

u
′′

0

u0−c
−k2

h

]
, (1)

where, m is the vertical wavenumber,N2 is the squared
Brunt-Väis̈alä frequency;u0 is the wind velocity in the
wave direction andu

′′

0 is the second derivative of the wind

as function of altitude;c is the observed phase speed, and
kh = 2π/λh is the horizontal wavenumber.

The dispersion relation given in Eq. (1) is valid for gravity
waves propagating in an environment where the effects of
wind shear and temperature gradients can not be neglected
(Chimonas and Hines, 1986; Isler et al., 1997).

The squared Brunt-V̈ais̈alä frequency,N2, could be ac-
cessed by using the TIMED/SABER temperature profile, us-
ing the follow relation:

N2
=

g

T

(
∇Tz +

g

Cp

)
, (2)

whereg is the acceleration due to gravity,T is the tempera-
ture,Cp = 1005 J kg−1 K−1 is the specific heat, and∇Tz the
vertical temperature gradient.

The propagation condition for the mesospheric wall event
is presented in Fig. 4a, the magnitude of the wind speed in
the direction of wave is shown in Fig. 4b and Fig. 4c shows
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the SABER temperature profile. The background wind pre-
sented in Fig. 4b is a projection of the zonal and merid-
ional wind components in the wave propagation direction
(90◦ clockwise from north), that mean the zonal wind com-
ponent. The wind components obtained from the MF radar
were hourly averaged, and the error bars presented in Fig. 4a
and b are related to the variance due to the hourly average.
For the purpose of this work, the wind components were ver-
tically interpolated at each 1 km and three points running
averaged in altitude. The SABER profiles were obtained
within an area of 30◦ ×30◦ of latitude and longitude, cen-
tered at the geographic coordinates of Ferraz station. For
each wave event analyzed we used a selection criteria for the
TIMED/SABER temperature profile according with a min-
imum time (LT) difference between the sounding time and
the time of observation of the wave event and choosing the
closest profile from the observatory, i.e., the shortest distance
(in degree) between the observatory and the sounding point
(lat., long.). For the SABER temperature profile used here
the information are labeled in Fig. 4c.

It is clearly seen from Fig. 4a, that the mesospheric wall
is situated in a duct region between 82 and 89 km. A duct in
m2 means an interval in which there is a propagating region
(m2 > 0), surrounded by evanescent regions (m2 < 0). This
characteristic is one of the criteria that define mesospheric
fronts, like the event presented in this paper. We must em-
phasize that the observed duct is within the OH airglow layer
according to SABER observations (Marsh et al., 2006). They
observed that the vertical distribution of OH Meinel emis-
sions and temperatures, in terms of height and magnitude of
maximum emission, varies significantly as a function of lati-
tude. They compare the altitude peak of the OH emission by
using SABER observations and predictions from a chemical
dynamical model, and it was observed similarities in their re-
sults with peak at with peak at∼89 km around 60◦ S and a
wide OH layer between approximately 85 and 95 km.

4.2 Mesospheric winds and duct investigation

Winds play an important role in the gravity wave propaga-
tion. Because simultaneous wind data was not available at
Ferraz, the MF radar working at a frequency of 1.98 MHz
with a transmitter power of 25 kW (Jarvis et al., 1999; Hi-
bbins et al., 2007) from Rothera was utilized for this study,
which was the closest location with available mesospheric
winds data. Data used in this study are restricted to alti-
tudes below 94 km as several authors have observed that MF
radars tend to underestimate wind speeds compared to those
observed by meteor radars above this altitude (e.g.Manson
et al., 2004; Portnyagin et al., 2004).

Figure 5 shows contour plot for the wind in the wave prop-
agation direction, between 12:30 LT of 16 July and 11:30 LT
of 17 July 2007. The time of wind measurements was con-
verted to Local Time of Rothera station (UT−4.5 h), so
that the phases of the wind perturbations due to the tides
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Fig. 3. Geographical map showing the location of the Comandante
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Rothera station is denoted by the red filled triangle. The sounding
points of the Timed/Saber for 16 July are showed in blue dots and
the hours are in Local Time. The nearest sounding of Ferraz is
selected in a red box and it was used in the analysis.

match with the time of the all-sky imager observations at
Ferraz station with assumption that the tidal motions at this
latitude during winter are predominantly sun-synchronous
(Murphy et al., 2006). In-turn, we assume that the tides ob-
served over Rothera at mesospheric heights also represent
the tidal features over Ferraz. The vertical red dashed lines
at 06:15 LT denotes the time when the mesospheric front was
seen sharper in the all-sky images. The wind values at this
time vary approximately from−20 to 5 m s−1 and a reversal
of the wind is seen around the time when the mesospheric
wall was crossing overhead (06:15 LT).

In order to characterize the tidal periodic oscillations, a
Morlet wavelet spectral analysis has been applied to the wind
in the wave propagation direction at 86 km of altitude, from
15 July to 18 July. Figure 6a shows the wavelet power spec-
tra for periods from 4 to 33 h as a function of time, show-
ing dominant periods close to 8 and 12 h. The full line
circled areas indicate a significance level higher than 90%
in the spectral power density. Such periodicities were also
present in both zonal and meridional components in the alti-
tude range between 80 and 94 km, and were already reported
for Rothera wind observations (Riggin et al., 2003; Hibbins
et al., 2007). The original time series of wind and the filtered
series are presented in Fig. 6b. The winds were filtered by
using the Wavelet pass-band filter, between 6 and 14 h, ac-
cording to the wavelet results presented in Fig. 6a, in order
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to compare this result with the original wind. It is possible to
observe that the filtered winds fits very well with the original
winds, especially near to the time of observation of the wall
event, denoted by the vertical dashed lines.

Analogous analyses were performed at the altitudes
around 86 km, in the duct region, and similar results were
found. Then, the main contributions for the winds variabil-
ity, in the OH airglow layer, were the semi-diurnal tide and
with less importance the terdiurnal tide.

Tidal periodicities could drive the winds to strong vari-
ability, which can lead the mesospheric front to a Doppler
duct condition, as reported byFechine et al.(2009). They
showed a mesospheric bore supported by a Doppler duct at
equatorial latitude (7◦ S). Also, they attributed the Doppler
duct to a strong and variable wind profile caused largely by a
semi-diurnal tide, however no component wind analysis were
showed.

In our observations, it was showed that the wind profile
along the wave propagation direction have a well defined be-
havior without strong variability (Fig. 4b). Even with this
behavior, the wind could contribute to the duct showed in
Fig. 4a, and would also be supported by the strong tidal os-
cillations around the observation of the wave (Fig. 6a). By
means of the next following analysis we can evaluate the
wind contribution for the duct condition in a mesospheric
front event.

The goal of this analysis is to identify how the tidal oscil-
lations contribute to the wind variability, and consequently
for the m2 profile. By using this result we are able to in-
fer if the duct was caused mainly by the wind variability
(Doppler duct), or if not, by the Brunt-V̈ais̈alä frequency, due
the variability in the temperature (thermal duct), or whether
the duct can be caused by the combination of these two ef-
fects (dual duct). By performing a relative comparison be-
tween the terms of them2 dispersion relation (Eq.1), and
with the squared Brunt-V̈ais̈alä frequency,N2, we are able
to infer the relative contribution for the duct condition. How-
ever, it must be emphasized that with the method of the har-
monic fitting in the winds, as described below, we can infer
which tidal component is more important or if a combination
of two or more components are responsible for the duct, in
the case of a Doppler or dual duct.

The present work uses the least square fitting to access the
tidal contribution in them2 profile. The least square fitting
makes use of the well established classical harmonic equa-
tion used for wind analysis:

V (h,t) = V0+V1 cos

(
2π

24
(t −φ1)

)
(3)

+V2 cos

(
2π

12
(t −φ2)

)
+V3 cos

(
2π

8
(t −φ3)

)
,
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Fig. 5. Contour plots of wind in the wave propagation direction.

In the above equation,V0 represents the mean wind,V1 is the
diurnal tidal amplitude,φ1 is the phase of the diurnal tidal,
V2 is the semi-diurnal tidal amplitude,φ2 is his phase,V3 is
the terdiurnal tidal amplitude andφ3 is the respective phase.
The timet is measured in days andh is the altitude levels,
measured in km. The altitude dependence on the right hand
of the Eq. (3) is implicit, since this equation is applied for
each altitude level of the radar measurements.

In this work the harmonic fitting, represented by Eq. (3),
was applied to the wind data considering only the semi-
diurnal and ter-diurnal tidal periodicities. Since the wavelet
analysis did not show any spectral contribution of diurnal
tide, only mean wind, semi-diurnal and ter-diurnal compo-
nents (amplitudes and phases) were used to obtain the best-
fit modeled wind profiles. These fitted wind profiles were
used to obtain the newm2 profiles, and then compared to that
obtained with the original wind. Figure7 shows the results
obtained.

Figure7 shows the results obtained by the harmonic fitting
applied to the observed wind as shown in Fig. 5, the terms of
the Eq. (1) and the squared Brunt-V̈ais̈alä frequency. Fig-
ure 7a shows that the observed wind and the filtered wind
have produced very similar duct conditions. Therefore, in
the case presented here the tides did not have an influence on
the duct formation. A comparative analysis between the pro-
files showed in Fig.7c and d reveals that the Brunt-Väis̈alä
term and the squared Brunt-Väis̈alä are much greater than the
wind terms. This result together with the small difference be-
tweenm2 profiles estimated by using of different wind con-
ditions show that the observed duct was caused by the vari-

ability in the temperature profile (thermal duct) or also could
be called Brunt-V̈ais̈alä duct.

The mesospheric front characterized in this work was clas-
sified as a mesospheric wall due its morphologic character-
istics, i.e., a large depletion in the OH airglow emission, fol-
lowed by a wide dark region that extended in almost all the
field of view of the imager. As would be expected, this meso-
spheric front was supported by a duct condition which allows
the wave to propagate for a long distance. The investigated
duct occurrence shows it to be associated with the thermal
conditions rather than winds. This type of gravity wave has
been reported for the first time for Antarctic latitudes.

We must point out that if we had winds with a higher tem-
poral resolution, for example 10 min, the wind contribution
for the duct could be verified. However, it is not possible
to obtain the winds with high resolution and simultaneously
keep a reasonable accuracy. This fact is due to the radar
technique limitations itself. Even using the hourly winds,
it is possible to identify the wind contribution for the duct.
Meanwhile, in this study only the thermal structure explains
the observed duct.

4.3 Rotational temperature and OH intensity

A co-located imaging spectrometer designed to obtain the
OH(6-2) rotational temperature and band intensity was op-
erated simultaneously on the night of the observed meso-
spheric front. The spectrometer observes the OH(6-2) emis-
sion through an annular field of view of 22.6◦ centered at the
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Fig. 6. (a)Spectral analysis obtained by the wavelet technique applied to the original wind time series, projected along the wave, as showed
in the panel(b) in black. (b) Time series of the original wind projected in the wave propagation direction (black), for the high of 86 km,
together with the filtered wind for the periods between 6 and 14 h, i.e., the typical oscillations showed in the panel(a).

zenith, which provides an observed area of 36 km radius at
altitude of 87 km (Bageston et al., 2007).

Figure8 shows the rotational temperature (a) and OH(6-
2) band intensity (b), with two-minute resolution during the
entire night of 16–17 July 2007. Previously to the dark front
passage, it was observed an enhancement in both OH inten-
sity (04:45 LT) and rotational temperature (05:15 LT). When
the dark front appears on the field of view of the imaging
spectrometer, the OH intensity (at first) and the temperature
started to decrease very quickly. At the moment that the front
crosses the zenith (about 06:15 LT) both temperature and OH
intensity fall abruptly. The temperature decreased by∼30
while the intensity fell by∼74%. These decreases are indi-
cated by the arrows in Fig.8. It should be observed that the
decrease in OH emission (spectrometric measurements) is in
agreement with the front seen in the all-sky images, i.e., a
dark region seen in the same airglow emission. OH intensity
fall abruptly.

Similar wave measurements were reported from low lati-
tudes during ALOHA-93 campaign with spectrometric and
imaging measurements on 10 October 1993 from Maui
(20.8◦ N) (Taylor et al., 1995). They observed a sudden in-
crease in both OH intensity and its rotational temperature
when a white sharp front (in the OH emission), followed
by several waves crests, passed overhead. Besides,Taylor
et al. (1995) showed a reversal in contrast of the wave pat-
tern in the images of NIR OH and OI(557.7 nm), i.e., the
disturbance appeared brighter in the OH but darker in the OI.
Further,Batista et al.(2002) presented OH and OI(557.7 nm)
all-sky images and photometric measurements at Cachoeira
Paulista (22.5◦ S) on 13–14 July 1999. They showed a rapid
decrease in OH(6-2) intensity when the dark front (in OH
images) passed overhead (23:45 LT), but not show a notice-
able change in OH rotational temperature at the same time.
However, they mentioned a large increase (∼40 K) in the O2
rotational temperature (nominal peak at 94 km) during the
passage of the front over the zenith. In our observations it
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Fig. 8. Rotational temperature of the OH(6-2) emission and its band intensity, observed at Ferraz by an imaging spectrometer on 16–17 July
2007.
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was very clear the effect of the dark region front overhead
the imaging spectrometer. No other event observed at Ferraz
station during 2007 caused such depletion in the rotational
temperature or OH band intensity.

5 Summary

During an observational campaign at Ferraz station in the
wintertime of 2007, an uncommon mesospheric front was
observed on the night of 16–17 July. The main results pre-
sented in this work are the following: (a) we report first mea-
surements of mesospheric wall over Antarctica; (b) analysis
show the observed mesospheric front was supported by ther-
mal duct; (c) the effects of this front was noted in OH rota-
tional temperature and band intensity. The case study of a
mesospheric wall reported in this paper is the first well char-
acterized mesospheric front event over the Antarctic Penin-
sula. Meanwhile, the main contribution of this work is the
application of the well established method of the harmonic
fitting used for wind analysis to obtain the information re-
garding to the duct condition in which a mesospheric front
is propagating. In the present case study we obtained strong
support, from the winds andm2 dispersion relation analy-
ses, for Brunt-V̈ais̈alä frequency contribution to the duct in
which the mesospheric wall was propagating. This condi-
tion was associated to the thermal structure, since were not
observed notable differences in them2 profiles obtained for
the following wind conditions: (a) the observed wind, (b) the
mean wind (without tides), and (c) the wind reconstructed
with the main tidal oscillations (with 8 and 12 h tides). The
role of the horizontal winds and its contribution for a duct
condition in a mesospheric front can be inferred by using the
methodology presented here. Comparative analysis between
the terms of the dispersion relation (Eq.1), has confirmed the
contribution of the Brunt-V̈ais̈alä (N ) term for the duct con-
figuration. Future studies will focus on characterizing other
mesospheric fronts observed at Ferraz station, and identify
the likely gravity wave sources around the Antarctic Penin-
sula.

Supplementary material related to this
article is available online at:
http://www.ann-geophys.net/29/209/2011/
angeo-29-209-2011-supplement.zip.
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