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Climate change across spatial scales

/

Globally 2024 warmest year on record

Europe is the fastest warming continent

Last decades: 2.2 times faster warming than the globe
(C3S and WMO, 2025)




Climate change in Belgium

Temperature anomaly relative to 1960-1991 [°C]
based on CLIMATE GRID




Climate change in Ukkel

Jaarlijkse gemiddelde temperatuur te Brussel - Ukkel van 1833 tot 2025

Afwijking van de jaarlijkse gemiddelde waarden vergeleken met de referentie periode 1961-1990
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Climate change across spatial scales
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Globally 2024 warmest year on record

Europe is the fastest warming continent

Last decades: 2.2 times faster warming compared to global scale
(C3S and WMO, 2025)

Uccle warmed 2.9°C compared to pre-industrial
Climate impacts felt at local scale (floods, droughts, heat stress)

Need of reliable information on future climate change and impacts




National climate scenarios

e Plausible future climate conditions at the national scale \
« Support of impact assessements and adaptation planning

 Translation of global climate projections into information
relevant for Belgium

* Focus on climate extremes and local processes / \
Coast influence, urban y




Development of new climate scenarios:
CORDEX.be Il

« COmbining Regional Downscaling EXpertise in
Belgium (CORDEX.be II)

* Kilometer-scale model ensemble of 3
(MAR, COSMO-CLM and ALARO)

» Multiple CMIP6 GCMs
- Model domain centered over Belgium ] M
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Dynamical downscaling for high resolution climate
information

Global climate model cMIPS e
~100 km \ =
Regional climate model EURO-CORDEX ensemble
~12.5 km forced by CMIP5
/ \ forced by CMIP6 (available late 2026)
/
Belgian climate
Kilometer-scale model CORDEX.be Il mini-ensemble scenarios
~4 km forced by CMIP6




20 year period in which the global mean

Global Warming Levels

temperature reaches a certain level,
irrespective of emission pathway

Climate change in a +2° and +3° warmer world compared to pre-industrial

(a) Global surface temperature change relative to 1850-1900
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CORDEX.be |l simulations overview

Driving GCM | RCM —» ALARO1-SFX COSMO-CLM®6 MAR3.14

- 3 CPMs
ERAS ® ® ® - 7 GCMs
EC-Earth3-Veg ‘XX oo o o0 oo - 20 year periods

- historical,
CNRM-ESM2-1 o0 0 o0 oo +2°C, +3°C

- ERADS5 driven
NorESM2-MM ® ®0 00 evaluation

CMCC-CM2-SR5

IPSL-CM6A-LR

MIROC6

MPI-ESM1-2-HR

® Evaluation ® Historical ® SSP1-2.6 ® SSP2-4.5 SSP3-7.0 ® SSP5-8.5



How well do our -

models perform? . - CIICI IS
T | l

ValEnsPY (Input)
Search data, read data & harmonize variable definition, units and naming to CORDEX/CMIP conventions

¢Load data

(time: 11392, lat: 70, lon: 75)

Organized data

(time, lat. lon)

(time. lat, lon)

v

ValEnsPY (Preprocessing) Oiitiiit: Datasets
Regridding, masking, P

ZARR
Analysis ready data datastore

e

ValEnsPY (xclim) Timeseries
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https://github.com/CORDEX-be2/ValEnsPy
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Evaluation: precipitation

ALARO1-SFX

e ERAS5 driven
 1985-2023
* Observations: CLIMATE GRID
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Evaluation: bias in mean daily temperature

Spatial Bias of Near-Surface Air Temperature compared to CLIMATE_GRID

MAR

1.0

ALARO1-5FX
oy

. =
iy $ 1.0
) B L 3

;“'l ’)
vl

L - - 0.5 .

=0 =0 ! .. =0
o bl <o <o Sl Lo
r i 9w g w v
M T 5 © 5 " 85
...... Fas 0.0 EE te i F0o0 EE
] i S @ S @ ; -
g g g b Lo
B - —- o =1 -4 =0
. =33 ] % @ % b i %
o ol g » MR} ZF “F 8 =

AP s -0.5 =~ =05

;
:

=, Gy
-1.0

b A
SrenedtE
ey
i
|
|
—
=]

Annual Cycle

18 { —— ALARO1-SFX
— CCLM

16 1 MAR

—— CLIMATE_GRID

Importance of bias correction!
Presentation by Sylvain Marchi
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Number of heavy rainfall days

Evaluation

Number of days with daily precipitation at or above 20.0 mm/day

CCLM

ALARO1-SFX
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A wealth of climate indicators

Precipitation related Temperature related

Wet days - Heavy rainfall days - Very heavy Ice days - Frost days - Heavy frost days -
rainfall days - Max 1-day rainfall - Max 3- Spring days - Summer days - Tropical
day rainfall - Max 10-day rainfall days - Tropical nights

Impact & drought related

Heating degree days - Cooling degree days - Growing season length - Maximum dry
spell length (year) - Potential evapotranspiration




S n ea k pea k I ntO Jaarlijks aantal dagen met een overschrijding van de maximum temperatuur van 30°C
+1,2°C [2014-2023] +2°C [mogelijk vanaf 2039] +3°C [mogelijk vanaf 2063]
future changes

« EURO-CORDEX based
(bias-corrected)

« Annual number of
tropical days increases
from 6 to 14 per year
in a +3°C world

Mediaan (p50)

* P10 and P90 uncertainty
bands

Schoofs et al., 2025 0 4 8 12 16 20 24
Tmax > 30°C (dagen per jaar)




Looking ahead

* Provision of climate scenarios with high resolution focus on extremes
 Climate variables and list of indicators for present-day, +2°C and +3°C

 High resolution data will become available on geo.be server by end of 2026
(facilitated through the Belgian Climate Center)

» Full assessment of Belgian climate scenarios in 2027
Including uncertainty range from CMIP6-driven EURO-CORDEX
(foreseen end of 2026)
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