Gefordert durch:

m Bundesminis terium
¥ N fiir Wirtschaft
und Enargie

aufgrund eines Beschlusses
des Deutschen Bundestages

D region observations by VHF and HF radars during
the PMWE rocket campaignh at Andgya

Ralph Latteck?!, Toralf Renkwitz?, Boris Strelnikov?!

1Leibniz Institute of Atmospheric Physics,
Schloss-Str. 6, 18225 Kihlungsborn, Germany

2Hochschule Wismar, University of Applied Sciences Technology, Business and Design,
Philipp-Miiller-StralSe 14, 23966 Wismar, Germany

— 24th ESA Symposium on European Rocket and Balloon Programmes and Related Research,
[AP Essen, Germany, 16-20 June 2019



Polar Mesosphere Winter Echoes
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PMWE1 rocket campaign
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PMWE1 rocket campaign ® |tz
PMWE observation on April 10, 2018 BN
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horizontal wind profiles and electron densities every 4 minutes

Saura MF Radar
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T8 Location 69.14°N; 16.02°E
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PMWE1 rocket campaign
real time resentation of atmospheric conditions at USOC st s
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MAARSY multi-beam operation during the first three days
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PMWE1 rocket campaign
MAARSY multi-beam operation on April 13, 2018
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PMWE1 rocket campaign: FIONA

SNR from MAARSY multi-beam operation and horizontal wind
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PMWE1 rocket campaign: FIONA
Ne from CONE and Saura MF radar
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PMWE1 rocket campaign: FIONA
neutral density residuals, Ne and PMWE reflectivity
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PMWE1 rocket campaign: FIONA

MAARSY (327°/8°) before and after passing of rocket
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Comparison of radar results with model calculations
of coherent radar backscatter from turbulent PMWE (Liibken et al., 2006)
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PMWE1 rocket campaign: DUSTIN |
MAARSY SNR from 327°/8° and 327°/36° beams R
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MAARSY spectral width from 327°/8° beam pointing along upleg

PMWE1 rocket campaign: DUSTIN
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Summary

PMWE at 78km detected in 4 oblique
beams by MAARSY on April 13, 2018:

— Horizontally broad structure

- n ~101m?

— 0~1.5Hz
Atmospheric conditions detected by
Saura MF radar:

— Wind shear in u and v below 78km

— Ne=210°-510°m3
Rocket borne instruments probed the
PMWE altitude at the decay of the
structure

— Week PMWE in 8° obliqgue beams (upleg of
rocket payload)

— No PMWE in 36° oblique beam (downleg
of rocket payload)

— Ne from rocket probes in very good
agreement with Ne from Saura MF radar
Comparison with model indicate that
pure turbulence might not be sufficient
to create PMWE at ~78km - dust?

Very strong radar echo ~80km was
detected after passage of rocket - ?
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