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1. The Problem

Former versions of our liquid
and ice cloud microphysical
retrievals were constrained to
have two of the three distribu-
tion parameters constant with
altitude. This precluded more
sophisticated retrieval
schemes.

Solution surface for a single
cloud bin, radar-only solution,
for a given reflectivity level.

2. Approach

RVOD IWC Retrieval, SGP, 30 August 2000
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The new retrieval allows all three parameters to vary with
height. While these parameters may still be primarily deter-
mined by a priori data (depending on the number of mea-
surements), the additional degrees of freedom allow better
fits to the measurement data and use of variable a priori in-
formation. The above case is an ice cloud retrieval using
radar and visible optical depth as inputs.

3. Effects
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The above plots show sample effects of allowing all parameters
to vary for liquid (top row) and ice (bottom row) retrievals with
radar-only (RO) and radar-visible optical depth (RVOD) solu-
tions.

4. Flux Comparison
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Retrieved cloud properties were used as inputs to a
radiative transfer model (BUGSRAD) to calculate
fluxes for comparison against observations. Results
varied with method, a priori data, and assigned uncer-
tainties.

Summary

A new retrieval scheme allowing all distribution
parameters to vary through the cloud column will
allow more sophisticated retrievals with better per-
formance.

5. Add MWR data

RVODMWR LWC Retrieval, SGP, 14 March 2000
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A sample three-instrument retrieval using MMCR, visible optical
depth (MFRSR), and liquid water path (MWR), with input mea-
surements in red. The new scheme gives more freedom to fit
multiple measurements.
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