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How do we know? Satellites
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a) Mean seasonal cycle for 1993-2014, 2012 and 2023

b) Interannual annual anomalies of Northern Hemisphere sea ice extent expressed in millions of km2.

Time series are based on the multi-mmodel ensemble mean of global reanalysis, e.g. the GREP data X . . X L
product GLOBAL_MULTIYEAR_PHY_ENS_001_031. Ensemble mean together with its spread (light shaded) are https://marine.copernicus.eu/access-data/ocean-monitoring-indicators
given. Details on the GREP product are given in the corresponding PUM for this OMI. The change of sea ice extent

over the period 1993-2023 is expressed as trend in millions of square meters per decade,

and in % per decade and linear trend is superimposed (dot-dashed line).



https://marine.copernicus.eu/access-data/ocean-monitoring-indicators

Satellites

1978

1987 1992

2002

2010




Jan

B RN

Oct Apr

(\.

-

(O

O

O

®

o)

C

i)

S

Jul m g

Total Sea Ice Volume (1000 km?3) .= c

Q o

[ 7))

1994995005005 00501501502, - §
SIT : 1.65 m NERSC
SIV: 19561 km3 TOPAZ4 - TARDIS

Léo Edel



2.00;

1.757

time = 1992-01-01

700 4

=
8]
o

600

500 A

=]

=
N
w

400 A

N

sit_ml [m]

=
o
o

300 A

200 A

o
~
Ul

100

Sea Ice Thickness (m)

—a— March —— Bocquet23 —— Soriot24
--v-- October TOPAZ4-ML —— PIOMAS

958 1996 2000 2004 2008 2012 2016 2020

Edel et al. 2025




o A A " | n , ° ® €«
' - . o0 0% ob g
Lol Inspire L 'L AU ETR
— How to monitor the QOcean? ‘ «® o o
ORA5 _ GLORYS C-GLORS
p ,; ¥
2 -
Se:—a ice thicknejs!rrrj] : 3 /t//[,/lb chcgfl Séi‘l% ) /l/ (I% v @c?all
neXtSIM TOPAZ4~
L } - J

)0:00 UTC




® (2% ()]
[ L] oe ol

Inspire ) il

— How to monitor the QOcean? ef o O

- - we

Sea ice thickness [m]

l Sea ice thickness [m]

o ORAS5 L —— GLORYS b p—— C_GLORS W9

0.5 1 1.5 2

lickness [m]

f 1
{ / A. y
v % 4 -
1 "\
), . b
\‘f‘. \V\, e
N \/ w
T *‘._,M Wi~ A

2023 Jul 20, 21:00 UTC

20, 21:00 UTC 2023 Jul 20, 21:00 UTC




Enhance resolution

Go back in time

Make forecasts cheaper

Distribution ICESat-2 for TOPAZ pixel

Distribution ML for TOPAZ pixel
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Thank you for your attention!
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