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CLIMATE DT PRODUCING TAILORED CLIMATE INFORMATION

multi-decadal km-scale climate projections

Where should we build the next wind farms
knowing storm occurrences could shift depending
on different scenarios?
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THE CLIMATE CHANGE ADAPTATION DIGITAL TWIN

Operational framework for km-scale multi-decadal climate projections
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CLIMATE DT: OPERATIONAL FRAMEWORK FOR MULTI-DECADAL CLIMATE PRO ECTIONS

E H P C AQUA Diagnostics Explorer £ Q search
AQUA Diagnostics Expl At ACA] st Al N ( Table of contents
fegnostice Explorer climatedt-phase1 - ICON - historical 1990 (HR,
Home Time series
About aluo ) Seasonal cycle
mon Ito rin g & Experiments v Performance indices
climatedt-phase1 v Radiation
Last updated: Mon Sep 23 08:56:39 EEST 2024
| t Q ICON v Global maps
eva u a I O n tor 390 (HR, aOuo ICON, historical 1990, R2B9/9 5km (aOuo) Seasonal bias
SSP37.0 (HR, a0uq) Vertical biases
IFS-FESOM > Mostiup-to-date version'-running L3 Tropical Rainfall
IFS-NEMO > Teleconnections
lumi-phase1 > Time series Ocean stratification and MLD
lumi-phase2 > Monthly Mean Annual Mean Sealce
nextgemsd > —— ICON historical- 1990 Other diagnostics

Rt Tmesep 20 A
& Last Time-step \/ Fa 200
I K
¥ /

7 10

MEL

- \

§° b1

2

i o A\
5

climate models i

10 n 12 13 14 15 16 - 136 138 140 142 144 146 148 150
—
1 t‘ | Y "
¥
—

2m temperature (C] 2m temperature [C]

Description: Gregory plot ICON historical-1990 with reference data ERAS for 2m temperature from




Funded by

7 | ieoromanunion Destination Earth s, SECMWF @esa @ EUMETSAT

CLIMATE DT: OPERATIONAL FRAMEWORK FOR MULTI-DECADAL CLIMATE PRO ECTIONS
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CLIMATE DT: OPERATIONAL FRAMEWORK FOR MULTI-DECADAL CLIMATE PRO ECTIONS
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CLIMATE DT: OPERATIONAL FRAMEWORK FOR MULTI-DECADAL CLIMATE PRO ECTIONS
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https://platform.destine.eu/services/service/insula-code/
https://destination-earth.eu/use-cases/
https://platform.destine.eu/services/
https://destine.ecmwf.int/climate-change-adaptation-digital-twin-climate-dt/#Access-the-Climate-DT-data
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CLIMATE DT: PHASE 2 SIMULATIONS

Historical Projection (SSP3-70)
IFS - NEMO
Climate IFS - FESOM
simulations | ICON - ICON-O
Control
IFS-FESOM
Extreme events | Past Present +2K 5 members
Storylines | 1 | 1 1 | 1 1 1 ]
1950 1990 2050

210 years at 5 km atmosphere, 5km / 1/12° ocean
135 years at 10 km atmosphere, 5 km ocean
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i: Destination Earth

CLIMATE DT New data released on May 18"

The Destination Earth Climate Change Adaptation Digital Twin provides
high-resolution, globally consistent climate information to support
climate adaptation.

A new set of simulations is now available, building on upgraded climate ) .., A : i R : : p la tfo rm . d e Sti n e . e u /C li m ate - d t

models, and impact-sector applications.

t information, including
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CLIMATE DT STORYLINES:

Central Europe floods
September 2024

* How would it have
unfolded in past (1950)
and +2K climates?
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Variable: Precipitation

REPLAYING RECENT EXTREME EVENTS

Storyline Simulations: Central European Floods, 2024
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GLOBAL INFORMATION WITH LOCAL GRANULARITY

ICON " IFS-FESOM | " IFS-NEMO
Aug 2039 Jan 2039 | Aug 2038

Atmosphere: clouds (white), precipitation rate (color)
Ocean: temperature (color), current speed (brightness)
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LOCAL GRANULARITY - extreme rainfall

Mean of annual maximum 1-day precipitation (RX1day) from 1990 to 2005
E-OBS ) GM-IMRG, 998-2013 - - CC_precip

E-OBS stations (1990-2014)

RX1day (mm/day)
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LOCAL GRANULARITY - extreme heat

Mean of annual maximum temperature from 1990 to 2005

CORDEX-EUR-11 MMM (72 simulations) E-OBS

CMIP6 MMM (23 simulations)

TXX (°C)
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LOCAL GRANULARITY

5 km
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LOCAL GRANULARITY - remote locations

Observations
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LOCAL GRANULARITY - remote locations
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LOCAL GRANULARITY - remote locations

CORDEX CORDEX
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LOCAL GRANULARITY - remote locations

Climate DT Observations

5km
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LOCAL GRANULARITY - remote locations
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WHAT’S NEXT? PHASE 3

KOperate & upgrade\

digital twins & engine
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Conclusions: the Climate DT system

Climate DT provides localinsights globally beyond the state-of-the-art

e Contextualizing Climate DT with CMIP and CORDEX simulations
enables uptake and is essential for uncertainty quantification

 The Climate DT can adopt the latest scientific and technology
breakthroughs in operations, making them accessible to users

. : . : . — interactive visualisations
* Destination Earth is continuously improving the accessibility and ML climate emulator

interactivity of the system custom future scenarios
Al-ready data sets

platform.destine.eu/climate-dt
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