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Vertical Distribution of Hydrometeors

Cloud Particles*
Precipitation Particles*

Stratus/Cirrus Cloud Properties

Cloud Particle Location®

Cloud Liquid Water Contents *
Cloud Particle Size Distributions*®
Cloud Mean/Turbulent Motions

For radiation studies, the starred
items are important. Consider stratus.
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N,: Total Number of Drops

o: Width of Drop Digtribution

D,: Mean Drop Diameter
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Consider the Frisch et al. (1995) Algorithm

Cloud Liquid Water Path Ly, from Microwave Radiometer:

gatel 5atea Nbina

.\ 3
wp—' Z Lwc,J = Z Z Pw[ (_I') ]n.‘f(Di)
j=1 i=1
Reflectivity Z; from Radar
Nbins
= Y Dfn;(D;)
i=1

Assume N, ; is the same for all heights

Ni,j = Ny (Constant with height and unknown)

Assume o; is the same for all heights

0; = ¢ = 0.35 (Constant with height and known)

'f‘Oélﬂ'" with a lognorwel dietrib wtin,

With these assumptions,*the effective diameter D, ; becomes
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and the liquid water content Ly.; becomes
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Are the assumptions any good?

Constant value of Nt

Constant value of 6=0.35

No drizzle

Parametric form for the size distribution

Are the measurements sufficiently accurate?
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Miles et al.: Cloud Droplet Size Distributions

in Low-level Stratiform Clouds
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Number of Drops

Cross Section(pm?)
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Barker et al., Overlapping Cloud: What
Radars Give and What Models Require

liquid droplets
L"I PJ‘S‘#."‘ T -ch,. g I. ~ oa " - 114 ‘.'
I|qu1d + ice
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~ liquid + ice + precip.
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ARM Millimeter-Wave Cloud
.. Radar Calibration History

MMCR | ETL-Ka UMASS

o >0— -
3.1 dB (49%)
MMCR ETL-Ka - UMASS
o= - —-@

3.1 dB (49%)

3.1 dB (49%)

MMCR ETL-Ka UMASS
-« >0 ]
0.8 dB (83%) 3.1 dB (49%)

 MMCR ETL-Ka UMASS
9« »-a-@ -
0.8 dB (83%) 0.2 dB (95%)

MMCR ETL-Ka UMASS
9-ap-0-a—r
0.3 dB (93%) 0.7 dB (85%)
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Reflectivity (Arbitrary Units)

David Babd ave Haunr Verlinde:
Deconvvan'J Spectra

Miles, et al.: Particle and Turbulent Vertical Velocities from
Doppler Cloud Radar Measurements

Retrieval of Multi-Modal Doppler Spectrum

—— Measured N
— Retrieved
-3 -2 -1 0 1 2 3
Velocity (m s™)
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