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Instruments for Ground Validation

Instruments at Bonn University:
X-band Doppler radar at Bonn University (continuous 
measurements since 1998)
Two FM-CW Doppler radars (brand-new)
Rain gauges (Network of Erftverband, 7 own stations)
Ceilometer at Bonn (measurements since 2000)
MICCY (MIcrowave radiometer for Cloud CarthographY)

Low cost microwave radiometer
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MICCY:
19 brightness temperatures (TB)

model a priori data

2m observations (T, q)

95 GHz radar
reflectivity profiles (dBZ)Optimal Estimation

Algorithm (OE)

ceilometer cloud base

radiosonde profiles (T, p)

Multi Instrument Cloud Property Retrieval
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Observation vs Modelled Profiles

©Erik van Meijgard, KNMI
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Refers to an older study by …..

(now at )
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Motivation
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Cloud Response

Rain Response

LWP 1 LWP 2

Limitations of TB Based LWP Retrieval
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Polarization Signal vs LWP
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Radiative Transfer Model
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Radiative Transfer Results
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Model vs Measurements:
Validation at 19 Ghz
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More Measurements
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More Measurements
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Proposed Retrieval Method
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Sensitivity to Frequency
(10 and 30 instead of 19 GHz)
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Sensitivity to Elevation Angle
(48° and 13° instead of 30°)
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Simulated Effects on LWP Retrieval
(from Thiele et al., 2001)
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Conclusions

• Polarization signal from oriented nonspherical rain drops gives
additional information w.r.t. remote sensing of LWP

• Cloud and rain liqiud water path can be determined independently
� leads to improved LWP retrieval in raining clouds;

• Rain/drizzle can be detected in clouds with no surface rain rate 
� useful for cloud process studies;

• Requirements for future radiometers:
- Good pointing quality (beamwidth below 1°)
- High accuracy (absolute calibration and relative stability)
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Single scattering data base
(general motivation)

• Scattering from nonspherical particles (especially ice
particles) has been neglected in almost all satellite
retrieval studies;

• There is an interest in the rain community to 
establish a single scattering data base for the use
with any radiation transfer code;
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Single Scattering Data Base 
(old implementation)

� Root node

� Phase

� Shape (encoded)

� Frequency

� Radius

� Real Part of RI

� Imaginary Part of RI
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Scattering Data Base
(problems to be solved)

• Use improved data base server (MySQL or others, may
need help);

• Resolve redundancies (reduce the number of layers if
possible);

• Azimuth and zenith angle resolution (determines the size
of the stored targets);

• What should be the resolution in RI or temperature? (may
depend on ratio of real and imaginary parts of RI);

• How far can we drive the interpolation of results? (e.g. 
interpolation between different frequencies, angles, etc.);

• Make the data base applicable for as many people (models) 
as possible;

• Others…


