
Post Processing

Radar Data Quality Control at

Deutscher Wetterdienst (DWD)

Manuel Werner

Weather Radar Calibration and Monitoring Workshop,

Offenbach, 19.10.2017



Post Processing Radar Quality Control at Deutscher WetterdienstWXRCalMon 2017 Dr. Manuel Werner 2

1. Post processing quality control and its linkage to radar monitoring

2. Implementation and launch of HDF5 ODIM 2.2 format at DWD

3. Outlook

Outline
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Post Processing Quality Control
 Detection and correction of spurious echoes in polar radar data (sweeps) downstream

Radar Site Central Office

Post Processing 
Quality Control

BUFR
quality

flag
sweep

products

Subsequent 
schemes / users

Radar Monitoring
XML

status
file

HDF5
ODIM 2.1

multi-moment 
sweep data

BUFR
single-moment

corrected
sweeps

 Reflectivity (ZhCorr)

 Radial velocity (VhCorr)

 Differential reflectivity (ZDRCorr)

 Differential phase (PHIDPCorr)

 Specific differential phase (KDPCorr)

 Reflectivity (ZhCorr)

 Radial velocity (VhCorr)

 Differential reflectivity (ZDRCorr)

 Differential phase (PHIDPCorr)

 Specific differential phase (KDPCorr)

For

 Reflectivity

 Radial velocity

For

 Reflectivity

 Radial velocity

Sweep by sweep
processing

Sweep by sweep
processing

Updated every
five minutes

Updated every
five minutes
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!

Quality Flag Products

 Quality flag products for

 Reflectivity

 Radial velocity

„Sweep global“ information:
 Radar hardware

 Radar maintenance

 Corrupt image

„Pixel by pixel“ information:
 Signal processor overflow

 Positive spokes / Negative spokes

 Positive rings / Negative rings

 Static clutter / Variable clutter

 Second trip

 Radom attenuation

 …

 Propagation path attenuation

 Bright band

 Radial velocity aliasing

 …

! !

!

!

!

!

!

!

Contents:
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QA Algorithm Chain

Evaluation of radar status xml Thresholding reflectivity

Correction of differential
phase + calculation of KDP Spoke detection reflectivity

Thresholding radial velocity

Speckle filter differential 
phase

Dual-PRF unfolding radial 
velocity

Spoke detection radial
velocity Sun spoke marking

Corrupt image- / Corrupt ray-
detection reflectivity Ring detection reflectivity Clutter and second-Trip 

Legacy Algorithm

Correction of dual PRF 
unfolding errors radial 

velocity

Clutter detection and
correction using polarimetry

Filter and correct differential 
reflectivity

Attenuation correction
reflectivity and differential 

reflectivity using polarimetry

Speckle filter reflectivity / 
interpolation

Speckle filter differential 
reflectivity

Speckle filter radial velocity
Speckle-Filter specific

differential phase / 
interpolation

Bright band detection

 We start from uncorrected quantities (UZh, UnVh, UZDR, UPHIDP, URHOHV, etc.) …

 Consolidation of results in post processing with
signal processor filters (e.g., Doppler filter).

 Regard information from radar monitoring.

 Consolidation of results in post processing with
signal processor filters (e.g., Doppler filter).

 Regard information from radar monitoring.
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Current Use of Radar Monitoring

Evaluation of radar status xml Thresholding reflectivity

Correction of differential
phase + calculation of KDP Spoke detection reflectivity

Thresholding radial velocity

Speckle filter differential 
phase

Dual-PRF unfolding radial 
velocity

Spoke detection radial
velocity Sun spoke marking

Corrupt image- / Corrupt ray-
detection reflectivity Ring detection reflectivity Clutter and second-Trip 

Legacy Algorithm

Correction of dual PRF 
unfolding errors radial 

velocity

Clutter detection and
correction using polarimetry

Filter and correct differential 
reflectivity

Attenuation correction
reflectivity and differential 

reflectivity using polarimetry

Speckle filter reflectivity / 
interpolation

Speckle filter differential 
reflectivity

Speckle filter radial velocity
Speckle-Filter specific

differential phase / 
interpolation

Bright band detection

Evaluation of radar status xml

Filter and correct differential 
reflectivity

ZDRCorr

• Radar Hardware flag
• Radome Attenuation flag

Add system offset, 
subtract dynamically

monitored offset

Add system offset, 
subtract dynamically

monitored offset

Radar status xml
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Uncorrected reflectivityCorrected Reflectivity (only signal processor filters)

Corrected Reflectivity

Corrected Reflectivity (POLARA)
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Legacy

 27.5.2015, 13:00 UTC, LMAX

POLARA

Examples
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Legacy

 1.6.2015, 08:00 UTC, Precipitation Scan

POLARA

Examples
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1. Post processing quality control and its linkage to radar monitoring

2. Implementation and launch of HDF5 ODIM 2.2 format at DWD

3. Outlook

Outline
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ODIM 2.2 HDF5 data at DWD

 New HDF5 data format for encoding

of radar sweeps implemented

 According to OPERA HDF5 file

format Version 2.2

 Much more meta-information now

encoded

 Operational supply scheduled for

23.10.2017
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Post Processing Quality Control

Radar Site Central Office

Post Processing 
Quality Control

HDF5
ODIM 2.2

multi-moment 
sweep data

BUFR
quality

flag
products

HDF5
single-moment

corrected
sweeps

Subsequent 
schemes / users

Radar Monitoring
XML

status
file
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Extended monitoring information
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And many more meta information

 Muran BITE messages

 Signal processor parameters, filter settings

 Scan parameters

 Radar system parameters

…
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1. Post processing quality control and its linkage to radar monitoring

2. Implementation and launch of HDF5 ODIM 2.2 format at DWD

3. Outlook

Outline
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Problems in daily business

 Scenarios sometimes occurring despite post processing quality control:

More residual clutter, spokes, rings

than „normal“

Rotated data

Decreased reflectivities

Empty data sets

…

 We need to become aware or such events. Automatically.

 We are best warned before the problem occurs.

Reasons can be

 Any kind of radar system

component malfunction

 Bugs in radar software

suite

 Human failure (e.g., 

messed up settings)
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Further Steps

 Use monitoring information actively in the generation of corrected products!

Suppress output generation or fill whole product with NO_DATA escape

value in case severe problems are detected in radar monitoring!

 Feedback to radar monitoring?
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QA flag statistics (monthly)

Variable clutter bit

Biological clutter bit

Static clutter bit
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Summary

 Post processing radar data quality control at DWD

 Production of corrected quantities

 Quality flag products

 Consolidation of post processing information (dual-pol) and signal processor filters

 Link with radar monitoring

 Radar data encoding in HDF5 ODIM 2.2

 Measurement data

 Corrected data in post processing

 Future steps:

 Extend usage of radar monitoring

 Feedback from post processing to radar monitoring



Post Processing Radar Quality Control at Deutscher WetterdienstWXRCalMon 2017 Dr. Manuel Werner 20

Contact:

Dr. Manuel Werner
FE 23
Frankfurter Straße 135
63067 Offenbach am Main

E-Mail: 
Manuel.Werner@dwd.de

Tel.: 
+ 49 (0) 69 8062 / 2078
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QA flag statistics

Sep 2017
Oct 2016

Nov 2016

Dez 2016

Jan 2017
Feb 2017 Aug 2017

Mar 2017 May 2017
Apr 2017

Jul 2017Jun 2017

Sep 2016
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Post Processing Quality Control

Radar Site Central Office

Post Processing 
Quality Control

HDF5
ODIM 2.2

multi-moment 
sweep data

BUFR
quality

flag
products

HDF5
single-moment

corrected
sweeps

Subsequent 
schemes / users

Radar Monitoring ?


