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Introduction

Precipitating clouds consist of a wide range of particles with variable shape, size, number density,
and composition, and microwave radiation is sensitive to these properties

Furthermore, ice clouds, water clouds, and gases and attenuate/emit microwave radiation
Therefore, physically-based microwave precipitation remote sensing methods require:

« Aphysical description of the atmosphere + surface
« Physical descriptions of f (PSD, shapel(s),

« Appropriate relationships between physical and scattering/extinction/backscattering properties
+ An inversion method for retrieving the desired physical properties given observations
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Uncertainties in the distribution of CLW, WV; particle composition, size distribution, shape, etc.,
and their associated uncertainties.

No in-situ measurements of MW scattering properties of snowflakes, aggregates, graupel, melting
particles, so we focus here on simulation — based studies of sensitivies to variations in physical
properties.
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Retrieval Approach

* Physical method using “consistency matching” — Select profiles from database where simulations S ot of 20 <14 G- S o PSD-Averaged 89 GHz PSD -Averaged 150 GHz
match observations, weight profiles according to how well they match, construct average weighted T e : e ¢ R
profile for each set of observations (e.g., Bayesian algorithm)

Ku-band (13.4 GHz) Ka-band 13556Hz)
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All of these retrievals occur [ The retrieval uses all 13 GMI channels, and matches in
> " _ at WRF resolution (1km x TB space. We’re working on methods to match in a
2 d 1km pixels). FOV averaging reduced space, such as using EOFs or scattering and
s i is planned. polarization indices.
: * In each retrieval the " We assume an identity covariance matrix until we find a
05 2 | database consists of all TBs suitable covariance matrix based on ongoing sensitivity
< o |m | and corresponding profiles studies. Other particle shapes are being added as they
E I N I S o T TaW 7o ....m."l hll excluding the observed TBs. become available.
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