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GLObal-to-Regional ICON Digital Twin



GLORI Partners and HPC system
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Timeline – GLORI-A



Work in progress: 
On-demand interface and workflow 
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MeteoSwiss



▪ TEAMx: Alpine Twin configuration to provide forecasts for the mission planning of TEAMx

▪ Floods -> on selected catchments, hydrological models

▪ Pollen (health) -> thunderstorm asthma

▪ Mineral dust (energy)

▪ Urban Heat Island -> COSMO Priority Project CITTA´

▪ Urban flooding

▪ Research (e.g. demonstrate the improved physics)
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GLORI use cases
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From operational applications to Digital Twin

GLORI

Energy Health

• Porting ART code to GPUs

• O (1 km) resolution over 

Alpine and Mediterranean 

regions

• Aerosol data assimilation   

mineral dust forecast pollen forecast
Ali Hoshyaripour



Use cases
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Use cases with ICON-ART 
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Objective for energy
To precisely forecast PV generation 
reduction during Saharan dust episodes 

Set timely alert for:
Transmission and distribution system 
operators
PV power forecasting and parc operators 

Set timely alert for:
Regional health offices
Insurances
Hospitals
Pollen fundations/NGOs

https://mphn.org.au/

Objective for health:
To precisely forecast 
the pollen emission 
during thunderstorms 

https://www.evergreenelectrical.com.au/

Ali Hoshyaripour



Vanessa Fundel
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Use case Flood: Co-Design Project

Julia Keller



Use case flood: a case in Italy
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3h observed prec. - 02/05/2023 03 UTC

3h observed prec. - 02/05/2023 06 UTC

IFS ICON TOPKAPI

2 km9 km rainfall-runoff model



Flood forecasting

16-17 May 2023

Reno river



Connecting the GLORI DT
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Destination Earth Service Platform

Air quality digital twin for 

Emilia-Romagna region

IRIDE

Cyber Italy

Interoperability and compatibility 

between GLORI and DestinE DT 

on Leonardo



Thank you for your attention!
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Alpine Twin Setup

(GLORI global ->) ICON-EU GLORI

ICON 2 km Alpine

ICON 1 km Alpine (nest 1)

ICON 500 m Alpine (nest 2)

BCs

IC

ICON 2 km Alpine

KENDA analysis

KENDA 1 km

KENDA 500 m



Dust and pollen forecast for energy and health

1) https://www.imk-tro.kit.edu/10581.php

2) https://www.dwd.de/DE/leistungen/pollen/pollenforschung.html?nn=16102
162023 Chiara Marsigli

Ali Hoshyaripour

https://www.imk-tro.kit.edu/10581.php
https://www.dwd.de/DE/leistungen/pollen/pollenforschung.html?nn=16102


End-to-end pilot applications 

▪ Flood forecasting (e.g., BAFU)

▪ TEAMx

Ürbachtal (SwissTopo)

2 km2 catchments (red contours)

ICON-CH1-EPS: Δz=925m

SwissTopo terrain: Δz=1900 m

MeteoSwiss

Global to Regional ICON Alpine Twin



Arpae

Flood forecasting

TOPKAPI (TOPographic Kinematic Approximation and Integration)
rainfall-runoff model



Flood forecasting

2-3 May 2023

Reno river
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