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Instrumentation

HALLEY (-75.52, -26.63)                          SANAE (-71.68, -2.85)



Instrumentation

South African National Antarctic Expedition (SANAE), (72oS, 3oW) is part of
the SuperDARN HF Radar network [Greenwald et al., 1995]
 originally designed to study plasma flow in the high-latitude ionosphere
 It was confirmed that echoes at ranges close to the SuperDARN radars are

actually due to scatter from meteor trails near approximately 94 km altitude
except periods of high geomagnetic disturbance

 operate at frequencies between 8 and 20 MHz
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BACKGROUND
Planetary waves
o Arise when wind flows over continental scale topography, by continent-ocean heating contrasts,
and by nonlinear interactions among transient tropospheric wave disturbances.
o Form in the troposphere around the equator and propagate upward into the stratosphere where
they break and deposit momentum and move towards the poles.
o Interaction between planetary waves and the zonal mean flow is known to be the major driver of
winter stratospheric dynamics (Andrews, 1987).

Tidal waves
o Generated because the atmosphere is periodically heated by the Sun.
o Separated into three types, namely (diurnal~24h, semidiurnal~12h tides and terdiurnal~8h).

Why studying planetary waves and Tides in MLT
o They contribute much to the atmospheric dynamics and therefore facilitate some periodic,
annual and seasonal global climate variations e.g. Sudden Stratospheric Warming (SSW).
o They distribute momentum flux and heat flux as they interact with mean zonal flow and
propagate upwards.



Wave  Propagation

site: http://arise-project.eu/atmospheric-dynamics.php
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Meridional Wind Normalised Power Spectrum (4d window), SANAE
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Results and Discussion
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Wavelet spectra  for Zonalwind:Diurnal  (a)
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Wavelet spectrum  for Meridionalwind:Diurnal  (b)
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Halley 2007
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Wavelet  spectra  for Zonalwind:Semidiurnal   (c)

100 200 300
5

10
15
20
25

Po
w
er
(m
2/s
2)

0

100

200

300

400

500

Time(Days)
Pe
rio
d(
D
ay
s)

Wavelet  spectra  for Meridionalwind:Semidiurnal   (d)
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SANAE 2007 Halley 2007
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Wavelet  spectra  for Meridionalwind:Semidiurnal   (d)
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Summary

HF Radar instrument are very useful in monitoring MLT region though they were initially
designed to study plasma flow in the high-latitude ionosphere.

There is good agreement in SANAE and HALLEY Radar measurements meaning SuperDARN
Radar network is efficient in monitoring the field of view  of interest.

SSW is enhanced by interaction of planetary waves and Diurnal and Semidiurnal tidal waves with
mean zonal flow.

Successive MSSWs can occur and at times can lead to MSSW for example in 2002  in the
Southern Hemisphere ( Mbatha et.al. 2010).
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