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Meteorologisches Institut München (MIM)

Experimental Meteorology (Prof. Bernhard Mayer)

Remote Sensing of Clouds and Aerosol; Radiative Transfer;

Radiation-Cloud-Interaction

Prof. Mark Wenig: Remote Sensing of Trace Gases

Theoretical Meteorology (Prof. George Craig)

Predictability; Data Assimilation; Cloud Parameterization

Prof. Thomas Birner:

Dynamics of the coupled troposphere / stratosphere system

Atmospheric Physics (Prof. Markus Rapp)

DLR, Institute for Atmospheric Physics
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Teaching

Bachelor “Physics plus Meteorology”

(2/3 Physics, 1/3 Meteorology)

Master Meteorology

Minor Subject “Atmospheric Physics” for Master Physics
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Theoretical Meteorology (Craig)

Predictability of Weather

Data Assimilation

Stochastic cloud parameterizations
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Experimental Meteorology (Mayer)

Radiative Transfer model development

Radiation-Cloud-Aerosol interaction

Active and passive remote sensing of clouds and aerosol
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http://www.libradtran.org
1991 – 2022

Mayer and Kylling, 2005; Emde et al. (2016)

Flexible and comprehensive radiative transfer package

line-by-line, narrow-band, and correlated-k

Irradiance, actinic flux, radiance, heating rates

Solvers: cdisort, sdisort, twostream, MYSTIC

182.057 lines C + 81.318 lines Fortran = 263.375 lines code

Applications:

UV radiation, atmospheric transmission, radiation budget

Remote sensing of trace gases, water and ice clouds

Atmospheric heating rates

Solar energy

Atmospheric photochemistry

Validated in several intercomparisons

More than 800 peer-reviewed publications using libRadtran
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Monte carlo code for the phYSically correct

Tracing of photons In Cloudy atmospheres

Mayer, 2009; Buras, Emde, Klinger, ...
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MYSTIC: Exact radiative transfer simulations

Visualization of cloud-resolving model (UCLA LES) output with MYSTIC
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MYSTIC: Fully spherical geometry

“Earthshine”, Emde et al, Astronomy & Astrophysics, 2017
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Fast radiative transfer for data assimilation

WRF forecast for Munich,

simulated satellite observations (MFASIS, Scheck et al, 2016; 2017)
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Observations: MACS – Munich Aerosol and Cloud Scanner

Cloud and Aerosol Observation System

imaging spectrometer, 0.4µm - 2.2µm

scanning 35 GHz cloud radar MIRA-35

microwave radiometer HatPRO

aerosol lidars POLIS/MULIS/YALIS
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LMU is ACTRIS cloud and aerosol remote sensing faciliy
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Airborne Observations with HALO
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Backscatter glory ..., Mount Taranaki, NZ
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... und cloudbow, Wai-O-Tapu, NZ
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Backscatter glory, North Atlantic, 27.12.2012
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Backscatter glory, North Atlantic, 27.12.2012
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Mie-Theory, libRadtran
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Information content of the glory
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The image
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The image: Red channel
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Cross section through the glory, 100 Pixel averaged “vertically”

0

10

20

30

40

50

60
b

ri
g

h
tn

e
s
s

(r
e

d
c
h

a
n

n
e

l)

0 500 1000 1500 2000 2500 3000 3500 4000

x-pixel

radius: 610 pixel 2.5°; effective radius 12 m

Bernhard Mayer (LMU) Meteorologisches Institut München January 14, 2022





Example from Mayer et al. [2004]
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Best fit, 0.0009* + 0.525 + 0.896*Rglory[11.8 m, 1.0 m]

Observation, line 612

Aircraft shadow
(excluded from fit)
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January/February 2020 EUREC4A
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EUREC4A campaign, 02.02.2020

Veronika Pörtge
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EUREC4A campaign, 02.02.2020

Veronika Pörtge, Anna Weber
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EUREC4A campaign, 02.02.2020

Tobi Kölling
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EUREC4A campaign, 02.02.2020

Veronika Pörtge
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EUREC4A campaign, 02.02.2020

Veronika Pörtge
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EUREC4A campaign, 02.02.2020

Veronika Pörtge
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EUREC4A campaign, 02.02.2020

Tobi Kölling, Lea Volkmer, Veronika Pörtge,
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