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The middle atmosphere
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Thermal structure of the atmosphere
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Waves in Fluids
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Mid-latitu
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Thermal structure and circulation of the atmosphere
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2. Observations with
lidar instruments
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Sounding of the atmosphere with lidar
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Lidar data
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Altitude (k)

From temperatures to waves

* Temperature perturbation
* Temperature :
= Gravity waves

Butterworth 15 km
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Lidar technical description

14 W laser power, 532 nm, 100 Hz

63 cm telescope, 200 prad FOV
Multiple Rayleigh and Raman detectors
Mobile lidar systems (11- and 8-foot
container) of 1500 kg

2 kW power consumption




DLR middle atmosphere lidars

2015/2016: GWCYCLE2

2018: PMC-Turbo * i ";
Balloon lidar |

% 2016: ARISE-2

Sep 2019: SouthTRAC
Airborne Lidar

Since 2017: SOUTHWAVE
Iiu_lly automatic system

100 km ~



Thermal structure, Rio Grande, 54°S
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3. Gravity waves
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Gravity wave activity above Rio Grande, Argentina
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Extreme mou ntain CORAL lidar observations at Rio Grande
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Reichert et al.,
submitted to AMTD

Lidar and OH imager
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4. Noctilucent clouds
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e Nucleation around
i

4. Noctilucent clouds P i the mesopause

e Sedimentation in
Earth’s gravity field
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Viewing geometry




Satellite era

* Nadir-looking high-res CIPS
camera on NASA's AIM
satellite

—> small-scale structures:
gravity waves
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Observation from a balloon platform!
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PMC-Turbo launch from Sweden

Payload:

Seven cameras
and a lidar
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NLC observation by lidars
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NLC lidar
soundings
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Wide-field
images




Fritts et al., subm. to JGR

Narrow FOV images

e Turbulence and
instability dynamics in
high-resolution NLC
images:

- KHI

- vortices
- intrusions
—> cusps

,Lhe best place in
the solar system to
study turbulence™“
D.C. Fritts
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