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A DIGITAL REPLICA
OF OUR PLANET

Destination Earth (DestinE) aims to develop

a highly accurate digital model of Earth to monitor

the effects of natural and human activity on our planet,
anticipate extreme events and adapt policies '
to climate-related challenges.
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Antarctic hydrology
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Surface hydrology
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Supra-glacial lakes and streams
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Sub-glacial hydrology @esa

Sub-glacial lake inventory
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Observations and model projections

g esa

EO-model synergy in
projection of ice sheet
sea level projections

o
Ice thinning (m a™)

Assimilation - EO-derived Melt and Albedo
Into the regional climate model MAR

G600 —|

400 — Y

} 0.7 g 7 g %
| Bareice ¥ " EO-driven model transient initialisation
(IakE) 0 0 L 0 |l T T
N en | EO-driven model “rating”
400 ——y l T T T 400 = a & Prior — 50 years (posterior) _— L
0 200 ‘ 4-’:;3 500 0 200 " 4.3]3 £00 ‘o — Posterior ™ —— 100 years wd 1000
X (km k) " er Medley et al. (2014) 2 — 200 years o
Albedo from MAR Albedo from satellite Albedo from MAR + assimilation > - __. McMillan et al. (2014) > < : <
Assimilation of melt + albedo 011 @@ @ ©.2000 =
o) O N - &)
Kittel et al., 2022 = = < - L
e 9 o <L
Interest of assimilation i 2 — -3000 - >
O | S o L .
- Evaluating uncertainties over current climate knowing that a o < 0 o Q o
model underestimating current melt by 40% should underestimate 3 Q
future melt increase by 40% at least (Fettweis et al., 2020). S & -4000 "E"
o o o 1 L L I ! (Y] e
- Focusing on another area (eg: Peninsula) more difficult to — 0 1 2 3 o© 0 200 400 600 =
simulate (high resolution is needed) and where there is more melt. Mean sea level rate (mm yr_1) Sea level equivalent (mm) g 5000
——Surf only
: Vel onl
Nias et al., 2019 — Snapehot Cal
-6000 | | |

2010 2030 2050

2010 2030 2050

Goldberg et al., in prep.



Digital Twin Earth - Antarctica @esa
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