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Polar Mesosphere Winter Echoes (PMWE)

» strongly enhanced radar echoes from mesospheric heights of about 55 to 75 km

* ~ 3% occurrence rate compared to ~ 90% occurrence rate for PMSE @ 69°N
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Radar observations & rocket experiments at Andenes

* insitu measurements by
meteorological & sounding
rockets in January 2005
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Simultaneous and co-located measurements of PMWE and

turbulence by VHF and MF radars on January 17 - 21, 2005

ALWIN VHF Radar
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ALWIN VHF radar

PMWE on January 18, 2005
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Comparison of radar results (€, Ne, n) with model calculations of coherent
radar backscatter from turbulent PMWE (Liibken et al., ACP,13-24, 2006)

model values of radar reflectivity n resulting from electron densities and
turbulent energy dissipation rates € measured with the Saura MF radar
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Recent PMWE observations on 2006, December 6 — 15

excessive ionization due to energetic particles
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Recent PMWE observations on 2006, December 6 — 15
ALWIN VHF radar — spaced antenna observations
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PMWE on December 11, 2006

ALWIN VHF Radar
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Summary

The Saura MF radar provides estimates of energy dissipation
rates and electron densities in the altitude range from 50 km to

about 90 km with a time resolution of 1 hour since September
2003.

PMWE are observed at altitudes between 55 and 75-80 km
with radar reflectivities between n ~ 101 — 10-13 m-!

Turbulent energy dissipation rates are ~ 100 mW/kg around
the PMWE events

The electron density 1s increased by about one order of
magnitude to about 10” electrons/m™ at altitudes between 55

and 70 km

Simultaneous observations of energy dissipation rates, electron
densities (Saura MF radar) and absolute radar reflectivities
(ALWIN VHEF radar) during the occurrence of PMWE indicate
that these PMWE are caused by turbulence.
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