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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)=aDP®, 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



Terminal Velocity Calculation

V, = AD*®
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ai, by are related to the drag coefficient
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|dealized Crystal Geometries
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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 Il

1 case study in wintertime precipitating cloud layers, similar data
sets.

« 3 years of SGP ARM Doppler radar observations



2D Images

CPIl Images
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V, (cm/s)

Fall Velocity Sensitivity Calculations
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Cltation Yartical Proflles
9 March 2000
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a coefficient, 3 ARM Flights

T ! .

X
0.0100 : i —
- X | ]
_ : < gy
i X | | _

: : | |
- x 4 -
i ; . | -

: i .
0.0010 | ' [# ! -
5 I | N
X A .
I [F | ]
| I
- A 9 March 3@ B |7
- 5 12 March X---------- X |-
barg: 25, 75th percentile 13 March A— — = A
0.0001 | l . .
1.4 1.6 1.8 2.0 2.2 2.4

b coef.



17:30  17:35  17:40 1745 1750 17:55 ———

SHRREINE 0 R ——
et |

-20 20  40dBZ -2 6 4 2 0Ome 4__._-#'" .|

——— )

I
5302 -1 0 0 20

A nm -m
{:ﬁ‘u i «‘ ﬁ't \jﬁ ‘}ﬁ* nk &'!‘_

17:30 17.35 17:40 1?.45 1?.50 17:55 Welocity (is)  dBZ

Top: Reflectivity from vertically pointing radar. Bottom: Ivean Doppler velocity. C-130
alrplane altitude i1s plotted as a dashed line when it 1s wathan 10 kra of the radar. Right:
Distribution of fall velocities (Doppler spectra) over the radar at +10 ranutes around the C-130

track.



AIRS, 19 November 2004
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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 V_, in
terms of the IWC and temperature for cirrus or to derive a
consistent set of V, 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
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