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Introduction

The Doppler capability of the CPR is expected to
provide the first ever global observations of

£ Tl
convective motions in shallow and deep convection. E j’j
Here, two topics are discussed: “é %
Quality of the CPR Doppler velocity measurements s 8
in shallow and deep convection =7 P

/ “
X o - L]

Methodologies for bridging the CPR observations
with high resolution numerical models.
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CloudSat: Convect-hie{COres Climatology

CloudSat CPR Cloud top height (km)

Using a new methodology to identify deep
convective cores (Xu et al., 2023)
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High resolution (100 m) simulations
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Forward simulated CPR radar reflectivity ’
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Multiple scattering effects included
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Spoceborn&g\oppler velocity %%4 Eesa

MDV = VSED
O-SED
Vertical Air Motion (VAM)

Updraft
How weII do we know the
How well can we measure the hydrometeor sedimentation
Doppler velocity 2 velocity (VSED)?
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Downdraft
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Relationship betyeen VAM and VSED

Warm phase (< 4 km) Cold phase (> 6 km)
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Shallow COI‘\&@({CIOH (RICO) %*4 @esa
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; Simulated CPR radar reflectivity Contours: [2 4 6 ms™] updrafts 20
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15 Contours: [4 8 12'ms™t] updrafts
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NUBF Doppler velocity bias

V @ s
SAT mx{; Non-Uniform Beam Filling (NUBF)
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NUBF DoppLgfrﬂ;velocity JER

Strong NUBF velocity biases are observed in shallow convection. This reflects the
relationship between the size of the convective cores in shallow and deep convection and

the CPR footprint (~800 m).
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NUBF Doppler v@youty residual error ,}4354 esa

After the NUBF correction is applied, the mean residual error is on average 0.3-0.4
]
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Contours: [4 8 12 ms™']
updrafts
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Quick emulators &;\}numencal models %54 Qesa

The state-of-the-art EarthCARE CPR forward simulator can be used for:

L2 algorithm development and testing

Develop fast CPR surrogate forward models for high resolution numerical models for an
apples-to-apples comparison with CPR observations
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Non-unifgem Beam Filling ;}4364 Eesa
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~ 40 Horizontal cross-section showing vertical air motion
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g ?20 three different model simulations: (A) MC3E at

S 12 km height, (B) TRMM-LBA at 10 km height,
Along track [km] and (C) RICO at 1 km height. Overlaid circles

represent the 5, 2.5 and 1 km instantaneous field
of view (IFOV).

NUBF is a source of Doppler velocity bias for the
EarthCARE CPR.
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NUBF is a spatial filter that should be considered in
model — CPR intercomparisons
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Kollias et al., 2022: Mind the Gap — Part 3
https://doi.org/10.3389/frsen.2022.860284
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Representatlvenes&githe CPR observations _ '
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EarthCARE CPR fast ggulator for GSRMs ;}4%4 Cesa
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Summary

In shallow convection, the CPR excellent resolution (footprint) and sensitivity are expected to resolve shallow
and weak updrafts. The challenge is to decompose the VSED and VAM contributions to the observed CPR
Doppler velocity.

In deep convection, attenuation (MS) limits the penetration depth of the CPR observations. Yet, unique, global
observations of convective motions in the upper (3-4) km of deep convective clouds are expected. The
challenge is to perform Doppler velocity unfolding.

NUBF is not a source of concern for the quality of the CPR Doppler velocities in deep convection. The
expected uncertainty in the retrieved convective vertical air motion is 1.5 - 2.0 ms™' in shallow convection and
2.0 — 3.0 ms™! in deep convection.

Fast CPR emulators for GSRMs and high resolution regional models should account for the penetration depth
in deep convection (i.e., parameterize as a function of IWP) and the sample size of CPR convective motions.
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