Self-supervised deep-learning of cloud spatio-temporal features to
improve understanding of processes and evolutions of cloud
organizations.
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Motivation for this work Motivation and goals videos —

Cloud patterns have scales
ranging from 20 to 2,000
km.

Nnothern italy is a
hotspot for extreme
precipitation...
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Figure: Plan view of
seasonally averaged
IMERG precipitation
accumulation (mm
season) for the 10-yr
period ranging 2011-2020
for summer. Lombardo
and Bitting, 2024, MWR

---- > Mesoscale cloud

organization not in GCM

parametrizations,

---- > LES domains too small

to represent it.

---- > NextGEMS models do gl .

not reproduce the same % {gj{%,&“
) . \ S SR U

aggregation we see in the ( g B T e

observations for prec T & ST 2" A

¥ A

45 N

A0°p |

Brightness temperature [K]

35y {

10°W

GPM IMERG, 01.12.2020, 00:30 UTC

7 X

10 75 150 250 350 450 550

precipitation accumulation per season (mm)

6°E 7.5°%E 13.5°E 15°E

200

latitude

3°5 1

and for hail,

especially in the /Using self-supervised DL models trained\

Figure: Becker, T., Takasuka, D., and Bao, J. ™ mr— Po valley. with cloud spatiotemporal videos, what can

Characteristics of precipitating convection an« Lot e e T .

moisture-convection relationships in global | = f : e iﬁ’ sV Eata, TIERD Figure: Mean modeled \We learn about convection over the A|pS ?/
' ' S’ P 3 e e e

km-scale simulations, EGU General Assembly
2024, Vienna, Austria, 14—19 Apr 2024,
EGU24-17683,
https://doi.org/10.5194/egusphere-egu24-

annual number of 5 cm
hail hours between
1979 and 2021 across
Europe. Battaglioli et

latitude

Can we identify different stages of convective

5°5 1

- : W4 i P
17683, 2024., Paper in preparation “"On the n = m“ {[\ § al, 2023, JAMC development :
influence of moisture-convection relationship: "% 100t e e S0 100t e ube Tobe Tabee
.. . ; . ongitude ongitude
on precipitating convection in global km-scale : o
0 5 10 15 20 25 30 35 40 45 50

simulations” from Takasuka, Bao and Becker Precipitation [mm/hour]

Method: model setup and data augmentation

How do we build pairs of videos? video selection
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Results

B
Overview of the classes

CONVECTIVE: broken clouds with average cloud cover, various OVERCAST: high and homogeneous cloud cover, multilayer BROKEN: low to high cloud cover, broken clouds structures, low
cloud top heights, deep cores clouds, different motions level clouds,
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