Validation of Hydrometeor Classification Products between
EarthCARE CPR radar and GPM DPR radar
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Outline

* Hydrometeor profiling algorithm will be a new highlight feature for GPM DPR level2
algorithm in Version 8, planned to be released in year 2026.

 Validations for the algorithm have been successfully performed including sources
from ground-based and satellite-based instruments.

* In this presentation, we first time show the validation of hydrometeor products
between GPM DPR and EarthCARE CPR (baseline of BA).
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Background

Hydrometeor Profiling algorithm is a
new feature of upcoming Version 8
for GPM-DPR level-2 algorithm.
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GPM DPR VERTICAL PROFILING ALGORITHM
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Conceptual flow chart for
range bin-based hydrometeor Conceptual plot for GPM DPR overlooking a Left: stratiform storm featuring snow, melting layer and rain
classification for DPR. on vertical profile. Right: hailstorm on vertical profile. (Chandrasekar et al. 2021)

Products developed by our team (till version 7)

O Intheinitial phase, five hydrometeor
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GPM DPR VERTICAL PROFILING ALGORITHM

;%364 esa

HYDROMETEOR
IDENTIFICATIOM

: | N *“Champion hail”
NASA NPOL / | \
’ “ EarthCARE
; \ CPR radar
Ground based CSAPR
Validations

Ground hail
report GMI-based HID
Validations we have successfully performed.

Satellite based
Validations

Criteria to choose cases:

| l

* CPR has TCfile (target classification)
e CPRand DPR have coincident overpasses
* Precipitationis observed

Key Research Results: Cross validation of Hydrometeor products
from EarthCARE CPR radar and GPM DPR radar. These cases
illustrates promising comparison of hydrometeor types in various
precipitation events between two different space radar system.

Significance: GPM DPR hydrometeor profiling products are based
on microphysics while the EarthCARE CPR hydrometeor products
are using dynamics. Coming from different approaches, this kind of
comparison and validation is incredibly meaning and convincing.

NASA Assets and Data: GPM DPR data includes newly
implemented hydrometeor products in Version 8 of L2 algorithm
(will be released in 2026). EarthCARE data includes newly released
CPR level 2 product of target classification.



Validation Example (case one)
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Validation Example (case one)

CPR observations
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\ |fl l

* Heavy precipitation is observed at o
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Validation Example (case one)

GPM DPR hydrometeor along CPR path
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Validation Example (case two)
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Validation Example (case two)

CPR observations
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Validation Example (case two)

: lightly drizzling liquid cloud
: no drizzling liquid cloud
: clear

algorithm and CPR TC products both
detect dry snow for this case.
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Validation Example (case three)
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Validation Example (case three)

CPR observations
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Validation Example (case three)
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Summary

* |nitial cross validation of hydrometeor products from EarthCARE CPR radar and
GPM DPR radar are illustrated. These cases show promising comparisons of
hydrometeor types in various precipitation events between two different space
radar system.

« GPM DPR hydrometeor identification products are based on microphysics while
the EarthCARE CPR hydrometeor products are using dynamics. Coming from
different approaches, this kind of comparison and validation is incredibly
meaning and convincing.

* Validations with more depth will be performed in the future including testing
with different baseline products and quantitative analysis.
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Thank youl!
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