ACC=RD

A Consortium for COnvection-scale modelling
Research and Development

Posters SesSiuu _

All Staff Workshop 2026




SIMULATION OF DESERT DUST WITH THE

AROME 2.5 KM MODEL
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A Gaussian Apprc ow-Dependent

Correlations

e This algorithm shows how to generate anisotropic correlations for a random field on a grid with Gaussian
distribution

e The local anisotropy is characterized by one or more “arbitrary” vector fields

e The properties of Gaussian integrals are used to study different ways in which these vector fields can
couple to the random field

e The algorithm is based on calculations with a perturbation series whose order-zero term is a spatial
homogeneous correlation function

e There is no need to specify a particular correlation function
model

e Important aspects in the implementation of the algorithm like
calibration and normalization are discussed

e The algorithm fits very naturally in variational DA systems
widely used today in operational NWP

e It can be easily exploited in both deterministic and ensemble
frameworks
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Question: Can HARMONIE-AROME in hydrostatic mode replace ALADIN for Pan-Euro downscaling?

Performed a set of 12km ERA-5 driven simulations for 2000 — 2023:
* Positive bias in HCLIM-AROME hydrostatic cloud cover which leads to a negative bias in temperature, particularly Tasmax.
* HCLIM-AROME hydrostatic overestimates precipitation, while HCLIM-ALADIN exhibits well-known drizzle problem.

* Results suggest that HCLIM-ALADIN remains the most suitable option for Pan-European downscaling at 12 km resolution,
although high-res regional HCLIM-AROME hydrostatic simulations may also be feasible.

* Future research question: Can HCLIM-ALADIN precipitation bias be improved via parametrisation tuning?
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Verification of the AROME 1.3 km Convective-Scale

Surface results
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Altitude results
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Pseudo Global Warmin

and Tactus

> To what level will temperatures rise during future heatwaves?
> How intense will heavy precipitation be in 50 years?

Pseudo global warming:
e Past weather events are re-simulated under future climate

conditions
PRESENT FUTURE (+3K/drvy)
At KNMI 2025-07-02 15:00 PRESENT T2M 2025-07-02 15:00 _ FUTURE(+3.0K/d)
» 7 ,‘:‘A, m&ey 5 / S

e implementation in GL

e HCLIM and Tactus

e available to the
community (soon)
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e NWP models — force downstream urban-scale models (UrbanAIR)

e Higher resolution — added value for LES forcing.

e Ongoing investigation: surface spin-up + OpenStreetMap in UrbanAlIR
Tactus

e Opportunity: observational data + LES for turbulence parameterization
o Lenght scales
o Horiontal shear production
o other..
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A-LAEF - an ensemble s m using ALARO
CSC overview

SBUs [millions] for A-LAEF TC2 operations in
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The operational domain (top left) run on ECMWF HPC as
TC2 using national SBUs from several countries (bottom
left), the upgrade tested on storm Boris from September
2024 (top right) and the current operational performance
for a storm in Crroatia from March 2026 (bottom right).
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