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lcePolCKa work plan

PhD project A (DLR)

[

WP 1 Coordinated C- and Ka-band radar observations

WP 4.1 Comparability of measurement and model output

WP 4.2A Analysis of cloud
properties from measurements

WP 1.1 Scan strategy €<
g WP 1.2 Measurlements )
WP 2 Tracking of convective cells and precipitation features
WP 2A Fall streak [ WP 2B Cell tracking ]
o
o
| 3A Retrieval development h (" WP 3B Numerical Modelling A =
=
WP 3.1A Hydrometeor Classification WP 3.1B WRF model microphysics T°D°
\WP 3.2A Multi-wavelengthretrieval ) = |\ WP 3.2B Forward simulations ) a
w
( WP 4 Data Analysis ) E
c

WP 4.2B Evaluation of numerical
models using multi-wavelength

and modelling radar measurements ) )
Synthesis Synthesis

Relevance for ice phase for
precipitation initiation

Representation and complexity of ice
microphysics in numerical models
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automated, synchronized, cloud-tracking observations
by Poldirad (DLR) and MIRA (MIM) - also off-axis

supported by targeted scans from Hohenpeissenberg DWD observatory
collaboration with Michael Frech (DWD)




Tracking of objects in radar, satellite, model

optical flow based automated tracking methods
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High resolution modeling with WRF
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we already conduct daily 4-day WRF forecasts
for internal research support and educational aspects



Cloud microphysics scheme evaluation

high-resolution (<Tkm) WRF
simulations of observation periods

iIdentical runs, with cloud
microphysics schemes of different
levels of complexity

+ create dataset large enough for
statistical comparison with
observations

- software archeology necessary to
Investigate actual implementation
and parameter set

cloud microphysics schemes
available in WRF




Deriving comparable variables

Comparable variable

direct observation

< Reflectivity >«

Model
CR-SIM
Mass concentrations
of all hydrometeor _—
classes, assumptions Simple mass

on size distribution

abundance weighting

Observation

Hydrometeor classification

Mass, number
concentrations of all
hydrometeor classes

(including drizzle)

CR-SIM, than hydrometeor

classification

Cell tracking

»<_Hydrometeorclass >

Reflectivity (MIRA
and POLDIRAD)

ime between Hydrometeor classification,

Mass concentrations
of all hydrometeor
classes, assumptions
on size distribution

Cell tracking, CR-SIM

drizzle and

Polarimetric radar
observables
(POLDIRAD)

orecipitation cell tracking

Reflectivity (MIRA),
Polarimetric radar

observables
(POLDIRAD)

> rticle growth Dual-wavelengthretrieval
(Size + IWC)

Reflectivity (MIRA
and POLDIRAD)




CR-SIM radar forward operator

Cloud Resolving Model Radar Simulator
(CR-SIM)

Aleksandra Tatarevic and Pavlos Kollias
Mariko Oue
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www.radarscience.weebly.com
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- well-known and tested, WRF-compatible

»+ ready to use data from more sophisticated microphysics
schemes (double-moment, spectral bin)

- developments will be necessary for polarimetric observations



Analysis workflow

a )

ensemble of dual-wavelength
radar observations

- v,

v

<feature tracking ><—Qar forward operaD
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@physics retrieval (DLR)
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dataset of convective cell
lifecycles in model and obs
u D

.

ensemble of high-resolution
WRF simulations

v

1

hydrometeor class abundance
phase conversion rates
time scales

novel constraints on
cloud microphysics




Summary

ensemble of polarimetric, dual-wavelength radar
observations of convective cell lifecycle

ensemble of numerical simulations at cloud-resolving scales

evaluation of model cloud microphysics schemes of different
levels of complexity

scheme-independent, novel constraints for
cloud microphysics scheme developments
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