ROPEAN SPACE AGENCY

| i EarthCARE 2026 s:‘:ii;,ence and Validation
74 .. 8-12 June 2026 | Rhodes House | Oxford, UK

From MODIS to EarthCARE:

The role of precipitation on cloud break-up in marine cold air outbreaks

Filip Severin von der Lippe, Tim Carlsen, Trude Storelvmo, Robert David 3 STEP
fslippe@uio.no CH ANGE

ARCTIC



Source: NASA worldview - MO
Terra corrected reflectance (True color)







Source: NASA worldview - MO
Terra corrected reflectance (True color)




N ™
Source: NASA worldview - Mooﬁg;

Terra corrected reflectance (True color)







N YA

Source: NASA worldview - Moﬁs}«‘-
Terra corrected reflectance (True color)







l\;’ ;l
1€\

%
o

.
%

25 years of
MODIS
satellite images

~100,000

Neural
Network

S

I

gl

ice edge




Ty
oy, Y
“

.';.x’

m— break-up O s e m— break-up
48" —— seaice edge gl % 4 [N == seaiceedge !

"

%)
-
)
©

=
2
)

Closed /
Streets




g m— break-up
Y == seaice edge

&
=<,
Q.
U
X
©
O]
|
O
=
O
| -
[ S
O
@)
-
©
-
12
A




[w] dn-yeaiq wody asuelsi

o
un
ji

te

break-up
Y - = sea ice edge

CloudSat / CALIPSO satell




CIoudSat I CALIPSO satellite track

PEET\ O — break-up
g 1\ == seaice edge

-~ 1Y .
-4‘.. .

CloudSat (2C-SNOW)

10000

5000 -

count
o
L1

- =+ break-up

0.4 -

0.3*

0.2+

Snowfall rate [mm/hr]
|
|
:
:

0.1~

Distance from break-up (km)

=

0.0

200



2 years of
EarthCARE

MSI TIR2

~11um

— <
C o
S5 S
AT
< >




4 )

2 years of
EarthCARE

MSI TIR2
~11um

NG J

Neural
Network

Open

Cloud Class

Closed /
Streets



4 )

2 years of
EarthCARE

MSI TIR2
~11um
- J ~

2 years of
MODIS
Aqua and
Terra
~11um

J

Neural
Network

Open

Cloud Class

Closed /
Streets



4 )

2 years of
EarthCARE

MSI TIR2
~11um
- J ~

2 years of
MODIS
Aqua and
Terra
~11um

J

Neural
Network

Open

Cloud Class

Closed /
Streets



1000

[wy] dn-yealq wol} asuelsi

- 500

- 250

o

Te)

N
_
1

-—500

750

P e—

-
!

—100

~

2 years of

MODIS
Aqua and

Terra
~11um

J

f\

2 years o
EarthCARE

-

MSI TIR2
~11um
N J -

Network




ACM-CAP: BA + MS| & MODIS Aqua / Terra classifications
- Lowest bin ice mass flux
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- Lowest bin ice mass flux

count

10000

5000

lce mass flux [mm/hr]

o
-

0.5

O
I

I
w

o
N

0.0

1
|
|
|

P |
]
T ——
\
1
g
| ——
——
: - ——
\ —
\
|
|
—— 1
|
\
1
|
\
'
1
I
|
\
|
|
1
|
\
— 1
' I
|
\
‘ I
|
\
|
|
1
|
|
|
|
\
~I l|

i i
I |
; |

|
i
|
{
}
{
i
1
|
|
|
{
1
|
|
|
|
|

w—— b'reak-up

1

1
| ——
|
|
|
|
1
1
e o

|
1
|
\
p— )
|
|
1
L \
i
1
|
|
|
— )
1
|
I \
|
|
|
(|
1

1 I

I ' !

i
'
I I I
|
|
I I
|
|
I
1
|
|

200
Distance from break-up (k

0
m)

200



