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B Strong updraft likely produces high Echo-Top Height (ETH): large particles lofted higher
B ETH has been proposed as an indirect proxy for convective intensity (e.g. Luo et al. ’08)
B EarthCARE/Doppler offers a direct insight into this picture
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How vertical structure varies with Dopplefvelocity? st @esa
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® Non-Strong Updraft (NonSU): Vd,max < 2.0m/s
® Strong Updraft (SU): Vd,max > 2.0m/s
® Extreme Updraft (EU) candidate: Folded Doppler profiles

30S-30N
NonSU EU
0.008
15

. 0.006
€ 10 £
iy o)
_.53 0.004 _<§
T 5 | &

0.002

(—)20 -10 0 10 20 =20 =10 0 10 20-20 =10 0 10 20 SR

Reflectivity [dBZ] Reflectivity [dBZ] Reflectivity [dBZ] Hotta et al. (ACP revised)

B Vertical reflectivity profiles differ systematically among Doppler-based convection regimes
B More intensive-updraft clouds tend to have larger reflectivity in upper layer
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B Clouds with more intense upward velocity have systematically higher echo-top heights
B This characteristic is more pronounced for ETH with larger reflectivity threshold
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Echo-top heights in global km-scale models 44# esa

ETHO [km]

@
T

Cloud-top height

—h
N
T

-t
o
T

1 | | | 71
GEOS-1km GEOS-3km SHIELD-3km IFS-4km
Echo-top height (0dBZ)
14 BN | | III
1 | | I | 7‘
’ GEOS-1km GEOS-3km SHIELD-3km IFS-4km .

DYAMOND models

B Echo-top heights differ b/w updraft & non-updraft clouds in global km-scale models
B Qualitatively consistent with EarthCARE, providing a quantitative constraint on the model

-
(4}

ETH10 [km]
=)

Updraft clouds
B Non-updraft

clouds

0
-20 -
40

0 50 100 150 200 250 300 350

S8

EUROPEAN SPACE AGENCY

Amazon

Longitude

Echo-top Iheight (10dBZ)

GEOS-1km

GEOS-3km

SHIiELD-3km IFS-4km

Takahashi et al. (JGR ’25)

EarthCARE 2026 Science and Validation Workshop | 8 — 12 June 2026 | Rhodes House | Oxford, UK



esa

EUROPEAN SPACE AGENCY

Column-max reflectivity Column-min Doppler velocity
30/ gm 30 . . — R
25 25| gy | £
=15 ©
—_— - >
£ 20 £ 20| =
= 2 1-20 €
i 0 £
O 1= O 15 o5 (_g
o
10} 10 308
. Eily 3'08
' | 1. g £
100 200 300 400 500 20 5 100 200 300 400 500 o _
LWP (g m2) LWP (g m-2) Hotta & Suzuki (In prep.)

B Synergistic analysis of CPR observables (Z., V,) & MSI retrievals (CER, LWP)
B "Dynamical context” added to the warm rain process fingerprint

- Cloud-to-rain transition occurs systematically with CER & LWP

- Precipitating clouds are associated with larger negative V4
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EarthCARE cloud measurements have started to be used to explore dynamics-
microphysics coupling for deep convection and warm rain processes

® Deep convection:

B Echo-tops are found to be higher with stronger updraft, implying that
precipitation-sized particles are lofted higher by intense updraft

B Traditional proxy for convective intensity is ‘validated’ with Doppler velocity
= Warm rain process:
@ Rain with larger negative Vd occurs with increasing CER & LWP
® Detailed Vd variability hints at particle growth process coupled with dynamics

¥ The dynamics-microphysics interaction may also be manifested as supersaturation
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