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Motivation

* Ilce cloud retrievals from GPM
have many applications

« GV data reveal that multi-
frequency retrievals have the

potential to retrieve the

microphysical properties of ice
clouds [IWC, D,,, N,., pel

Q: When GPM DPR + combined
algorithm can detect ice and
mixed-phase clouds, how is the
algorithm performing in
retrieving ice cloud properties?

Deep convective system in Sierras de Cordoba,
Argentina during RELAMPAGO-CACTI




2C-SNOW-PROFILE (>8dBZ) - 2ADPR MS (T2m) Adapted from Skofronick-Jackson et al. 2019
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_ ) Adapted from PMM
Taking a closer look at DPR retrievals 2016, Seto san

- DPR provides raw and corrected products £=5 &2

* DPR correction algorithm considers column
measurements in making corrections
(column by column epsilon estimate derived
from consistency amongst attenuation and
DSD), impacting mass and DSD retrievals

R = 0.40164'6091)21131 (stratiform)
R = 1.370¢*%58 D>-420 p(elie iy

* Is this approach reasonable in ice clouds?
ice over rain?

* Look at products [IWC, N,,, D,]
« Compare with scattering models
» Compare with NASA GPM GV data

€ is constant in the profile in V06
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21 Cyclone Orbitals (2014-2019) Cold (T, < 5°C)
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21 Cyclone Orbitals (2014-2019) Cold (T, < 5°C)

V06 Corrected 2AKu & 2AKa V06 Corrected 2ADPR
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21 Cyclone Orbitals (2014-2019) Cold (T, < 5°C)
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21 Cyclone Orbitals (2014-2019) Cold (T, < 5°C)
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21 Cyclone Orbitals (2014-2019) Cold (T, < 5°C)

4.609 "n6.131
V06 2ADPR R =0.401¢ Dm

MQT; Pettersen and Kulie; Chase et al. (2019, in prep)
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21 Cyclone Orbitals (2014-2019) Cold (T, < 5°C)

4.609 "n6.131
V06 2ADPR R =0.401¢ Dm

Hyytiala, Finland
von Lerber et al. 2017
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2ADPR
GCPEx + OLYMPEX
2A Combined
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Summary

» Corrected DPR products underestimate IWC Ka

by a factor of 6-10 (aside from detection A-2.000
issues)
+ Epsilon too low, which leads to low R (IWC) 100 1525
* Ice DSD parameter estimates in corrected products %
have artifacts, not meaningful in V06 - -1.050 S
- . X
DFR corrections unreliable at Ka-band, 107%
. . - -0.575
impacts potential retrievals of Dm ?,OQ@
(L
The way forward (short term): Use : . : . — LLo.100

uncorrected products (e.g., Iguchi et al. 2017) ’ 1Oz, [déoz] »o

Our project: Implement more physically-
consistent products constrained by GV-
observed PSDs (aircraft+ground), DDA

scattering tables, and retrievals using

Bayesian and Neural Network retrievals Leionen et al. (AMT)
Tridon et al. (JGR)
Chase et al. (2019, in prep)
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Leinonen
et al. 2018
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Leinonen
et al. 2018
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21 Orbitals (2014-2019) Only gates above melting level
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21 Orbitals (2014-2019) Cold (T, < 5°C)
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21 Orbitals (2014-2019) Cold (T, < 5°C)
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21 Orbitals (2014-2019) Cold (T, < 5°C)
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