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1. Introduction 4. 3D Radiative Transfer Simulations
Goals Monte Carlo Atmospheric Radiative Transfer Simulator MCARaTS
+ evolution of cloud microstructure - forward-propagating Monte Carlo photon-transport algorithm

+ phase transition and droplet growth and freezing mechanism
+ warm and cold precipitation formation

Applied Techniques * ice indices of clouds with identical microphysical parameters
Combined measurement of: depend significantly on scattering angle

+ spectral reflections from edges of convective clouds and depolarization
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2. Measurement Setup: LIRAS sof =+ oo, Mimietend
(LIdar and RAdiation System for cloud profiling) P~ 02 -01 02 03 04 0 5 0 15
Ice Index Distance to Cloud (km)

Fig. 4: (a) Viewing geometry, (b) ice index derived from one observing point, (c) ice index of one cloud area,
derived from different observing points
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Tab. 1: Technical Specifications of LIRAS

Zeiss- Lidar (Leosphere mixed phase area : .
Spectrometer | ALS300) observable : - .
Wavelength (nm) 350 -2000 355 » small ice particles ;
Spectral resolution (nm) | FWHM,,s =3 - (< 20 ym) might be - s8A,, (s
= fal . . o S8A, (ice)
FWHMyg = 16 misinterpreted as liquid ; oot P I
ANys=0.8 . SSAyy (8) | (b) ©
Myr =5 particles, because of I B R L
X R (o ssa e Incex
Accumulation Time (s) 1 10 -30 hlgh SSA (>098) Fig. 5: (a) Vertical profile of R,; and water content, (b) single
scattering albedo (SSA), and (c) ice index for one fixed geometry
Field of View (°) 1 0.014
| Polarization - Vertical and Parallel

5. Case Study

VIS: visible, NIR: Near InfraRed

‘Scanning Device: Angular resolution: 1°

observations of convective cloud field passing Leipzig on June 25th
2012

* measurements taken at altitudes between 0.9 and 2.8 km (geometry
information from Lidar data)

3. Methods
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Fig. 2: Measured spectral radiance of cloud edges with ice

water cloud particles and liquid water cloud particles in the NIR
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Fig. 6: Time series of spectral radiance at 1550 nm wavelength (black) and derived ice index (red).
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