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What is needed for ensemble fallspeed estimates?

• Ice water content is given by the ice particle mass integrated
over the size distribution. Mass (m)=aDb, where a and b are
habit-dependent. Typical values of b=2.0 (+/- 0.5)

• The mean mass weighted fallspeed is the product of the ice
particle mass and fallspeed integrated over the size distribution
divided by the ice water content

• Ice particle size distributions
• Size dependent particle mass
• Size dependent particle area
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Data Sources

• SGP ARM IOP 2000
– 3 cases (2 cirrus, one warm case)

• In-situ measurements of IWC,particle imagery and size
distributions, Doppler radar measurements

• Alliance Icing Research Study II
1 case study in wintertime precipitating cloud layers, similar data
sets.

• 3 years of SGP ARM Doppler radar observations
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M=aDb, b from 1.5 to 2.3

IWC: Measured
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Use each 5 sec
PSD, IWC msts
to find a coefficient for 
 b of from 1.5 to 2.3

Use area’s from imaging
probe data

Calculate Doppler
Radar parameters
VZ, Ze 

Compare trends to radar
msts, rather than 
compare directly
calcs.with msmts. for
few colocations
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Summary and Conclusions
• A new analysis/validation/evaluation approach has been

developed to derive ensemble mean particle fallspeeds for use
in climate and cloud resolving models.

• This approach could be developed to either parameterize Vm in
terms of the IWC and temperature for cirrus or to derive a
consistent set of Vt versus D and mass versus D relationships
for warmer ice cloud--currently, these are inconsistent

• In the context of MMAP, this approach could be developed for a
variety of geographic locations and cloud properties






