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Evaluation of Triple-Frequency Radar Retrieval of Snowfall
Properties using Coincident Airborne In-Situ Observations
during OLYMPEX (Chase et al., to be submitted)

Improved parameterization of particle size distribution in snow
using o, — D, approach during GCPEXx (Borque et al., to be
submitted)

Constraining mass in ice clouds using aircraft-radar matching
during MC3E and OLYMPEX (Finlon et al., in prep)
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Kulie et al. 2014:
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Particle size distributions at
D > 225 ym calculated by UIOOPS
software

(Jackson et al. 2012)

JPL APR-3

3 Frequencies:
Ku- (13.4 GHz), Ka- (35.6 GHz)
and W- (95 GHz) band

Vertical resolution: 30 m
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(p.): Mass of ice divided by the volume of ice

of ice from a 2D image is determined using a mass-dimension
(m-D) relation (Brown and Francis 1995)

Volume is approximated from the 2D images by assuming a
ellipsoidal fit around the particle (¢ = 0.6, Hogan et al. 2012)
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1) Observation time between the radar gate and the Citation
must be no greater than 5 minutes

2) Radar data and Citation data that are coincident are then
found using a searching algorithm (KdTree) and a Barnes
average of the radar data over 30 of the closest gates (Radius
of influence 1 km)

3) Skin paints and spurious measurements removed using a
standard outlier approach (+1.5 IQR)
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Attenuation correction: CSU soundings launched near the coast
(H20y,p0r, 02) *+ observed King Probe supercooled liquid water
within the cloud on the respective days (accounting for ice
response using Cober et al. 2001) maximum PIA
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Are large aggregates infrequent?
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Information on Ku-Ka axis
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Is it a sampling Dendrite, Sectored
problem? Plates
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Based on our investigation of OLYMPEX

1) The 3-frequency DFR, as well as Ku-Ka
DFR plane exhibits information about p,

and D,,,,,

2) Most matched points are found within the
DFR retrieval region termed here as the
RPA due to overlapping scattering models
of different particle shapes

3) Information in Ku-Ka DFR in retrieving
effective density and D,

5. Conclusions
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All points at Ku Z > 12 dBZ
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Why is ice
important?

Fraction of rain events from melting snow
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Retrieval of
precipitation rate
(I) and ice water
content (IWC)
require
assumptions
about:

1) Particle shape

2) Particle size

3) Particle mass

4) Terminal fall
velocity (only
for S)

1. Motivation
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Adapted from Garret et al. (2012)




Before the Olympic Mountain Experiment, no dataset contained
airborne triple-frequency radar and airborne microphysical in-situ
measurements

OLYMPEXx, a NASA/GPM field campaign planned and succeeded to
collect such data

£ Turk et al. (2017)
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Considering medians,
correction around 0.5
(o] =3

Calibration error 1.5 dB

Choose to use 50th
percentile of LWC
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50th
LWC percentile
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