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Introduction

IcePolCKa is a joint project between the DLR in Oberpfaffenhofen and the LMU
in Munich. The project is part of the German wide DFG priority programme
2115: PROM.

The goal of IcePolCKa is to explore the synergy between polarimetric radars at
dual-frequency. The resulting data is used to develop an ice particle size
retrieval and to evaluate cloud microphysics in a NWP model.

Phase 1: Convective Cores Phase 1: Microphysical retrieval

References
[1] Tetoni et al. (2022), Atmos. Meas. Tech., 15, 3969–3999, https://doi.org/10.5194/amt-15-3969-2022. [6] Oue et al. (2020), Geosci. Model Dev., 13, 1975–1998, https://doi.org/10.5194/gmd-13-1975-2020.
[2] Köcher, G. (2023), Ludwig-Maximilians-Universität München, https://doi.org/10.5282/edoc.32170. [7] Dolan and Rutledge (2009), J. Atmos. Ocean. Tech., 26, 2071–2088, https://doi.org/10.1175/2009jtecha1208.1.
[3] Köcher et al. (2022), Atmos. Meas. Tech., 15, 1033–1054, https://doi.org/10.5194/amt-15-1033-2022. [8] Raut et al. (2021), Journal of Applied Meteorology and Climatology, 60, 513–526, doi:10.1175/jamc-d-20-0119.1.
[4] Köcher et al. (2023), Atmos. Chem. Phys., 23, 6255–6269, https://doi.org/10.5194/acp-23-6255-2023. [9] Heikenfeld et al (2019), Geosci. Model Dev., 12, 4551–4570, https://doi.org/10.5194/gmd-12-4551-2019
[5] Skamarock et al. (2019), NCAR Tech. Note NCAR/TN-556+STR, https://doi.org/10.5065/1dfh-6p97. 

Te
to

n
ie

t 
al

.,
 2

0
2

2
[1

]

Köcher, G. (2023)[2]

Kö
ch

er
, G

. (
2

0
2

3
)[2

]

Köcher et al., 2022[3] Köcher et al., 2023[4]

• Polarimetric, oblique looking radars 
(beam-aware columnar vertical profiles of 
operational PPI scans vs. virtual profiles of 
dedicated RHI scans

• Vertically looking cloud radar (MIRA-35)
• Availability of Ze, DWR, ZDR, LDR, MDV 

radar variables to reduce ambiguities

Phase 2: Towards operational application

• Collocated RHIs between the two instruments shown above
• Combination of Ze, ZDR and DWR to retrieve ice particle shape, size and mass

Shape

Size

Mass

• Developed method for rigorous statistical evaluation of cloud microphysics schemes with dual-frequency polarimetric radar observations (Phase 1)

• Issues were found in spatial precipitation distribution and simulated particle sizes, varying with the microphysics scheme (Phase 2)

• Successful retrieval of cloud ice properties, but some ambiguities remain (Phase 1)

• Inclusion of operational radar data and usage of additional radar variables to reduce remaining ambiguities (Phase 2)

Conclusions
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Reason: Graupel
• H>4km: Reflectivity > 30 dBZ too frequent in both Thompson
• High peak at 47.5 dBZ max reflectivity in both Thompson

Phase 2: Spatial distribution

Convective Area Fraction (CAF)

Vertical distribution

Mean rain drop size distribution

Radar signal histograms

1500 m 

Spatial distribution:

1500 m 

5500 m 5500 m 

Particle size distribution issues:

• Except P3: too much stratiform
precipitation coverage at all heights

• FSBM and Morrison schemes: too many 
small rain drops

• At 5500 m: Morrison exhibits high 
reflectivity bias

1. NWP simulations (WRF)[5]

2. Forward simulations (CRSIM)[6]

3. Hydrometeor Classification[7]

4. Cell-tracking (TINT, TOBAC)[8, 9]

5. Statistic. evaluation of conv. cells

Max cell reflectivity (dBZ)
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