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IcePolCKa work plan
 

 

 
Figure 6: Work package structure for PhD project A (DLR) and B (LMU). 

2.3 Work programme including proposed research methods 

WP 1: Coordinated C- and Ka-band radar observations 
 
WP 1.1 Scan strategies 
Through the course of this project, a continuous scan strategy will be operational during precipitation 
events. In intervals, POLDIRAD will perform RHI scans along the vertical pointing miraMACS. This 
will produce a dataset to study correlations between DWR measurements and mean ice fall speeds 
from the miraMACS Doppler measurements. This dataset will be used to compare ice particle sizes 
retrieved from the dual-wavelength measurements with established particle size – fall speed 
relationships from the literature. 
 
In the case of airmass advection from south-easterly to east-north-easterly directions, a second scan 
strategy will be active during stratiform and convective precipitation events. During these periods, 
synchronous RHI scans of POLDIRAD and miraMACS will be executed in 1-minute intervals. These 
measurements will be used to study the life-cycle of precipitation events in vertical cross-sections 
between the line-of-sight between POLDIRAD in Oberpfaffenhofen and miraMACS in the centre of 
Munich as described in Figures 2 and 3. The orientation of the connecting line-of-sight between the 
two radars is almost perfectly aligned to the typical motion direction of warm season air mass 
thunderstorms as well as frontal systems in the region. In these situations cells will stay within the 
radar RHI cross section for some time (typically 30-60 min) and the observation of the cell 
development using tracking will be possible. 
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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) 

Scan strategy



Tracking of objects in radar, satellite, model

RadTRAM, Kober et al. 2009 
BSc M. Laufmann, 2017

tracking of radar objects, 
DWD data, 24.06.16

Klinger et al., 2017Cb-TRAM, Zinner et al. 2008, 
2011, 2013

tracking of satellite cloud 
objects, Meteosat, 31.08.08

tracking of cloud objects, 
in 3D model data

optical flow based automated tracking methods



High resolution modeling with WRF

WRF LES modeling chain 
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for internal research support and educational aspects



Cloud microphysics scheme evaluation

• high-resolution (<1km) WRF 
simulations of observation periods 

• identical 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

Bulk
(Kessler warm rain)

Single moment 
(e.g., WRF)

Double moment
(e.g., Thompson, Morrison)

Spectral bin
(HUJI)

Novel approaches
(P3 predicted particle property)



Deriving comparable variables



CR-SIM radar forward operator

• 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



ensemble of high-resolution  
WRF simulations

radar forward operator

Analysis workflow

dataset of convective cell 
lifecycles in model and obs

ensemble of dual-wavelength 
radar observations

feature tracking

novel constraints on  
cloud microphysics

hydrometeor class abundance 
phase conversion rates 

time scales 
…

microphysics retrieval (DLR)
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• 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 

Summary


