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COVID-19

Motivation: The understanding of the impact of Non-pharmaceutical interventions (NPIs) on demand
for intensive care units (ICUs) is vital during the COVID-19 pandemic.

Objective: Support political decision-making by predicting COVID-19-related ICU needs. The simulation
model will be adjusted accordingly based on the current pandemic progression.

Methods: Implementation of a spatial age-structured microsimulation model of the COVID-19
pandemic

Support: Connection between ministry of interior and modelling and HPC-specialists, providing HPC
infrastructure for regular simulation runs
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COVID-19
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Model Base: SEIR Model (Susceptible, Exposed, Infectious, Recovered Model)
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COVID-19
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Automatic Forecasting
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COVID - Simulated effect of an uncontained first COVID-19 wave on related ICU

Based on Reported Infections

Date

Ma'r09 Malr19 Mald9 Aplr08
Baden—Wuerttemberg (S)
Bavaria (S)
Hamburg (N)
Berlin (E)
Rhineland-Palatinate (W)
North Rhine=Westphalia (W)
Bremen (N)
Lower Saxony (N)
Hesse (W)
Saarland (W)
Saxony (E)

Federal States

Schleswig-Holstein (N)
Brandenburg (E)

Thuringia (E)

Saxony-Anhalt (E)
Mecklenburg-Western Pomerania (E)
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Source: RKI, German Federal Employment Agency, Federal Statistical Office of Germany, own calculations.



MPAS

Motivation: Researchers at the Institute of Physics and Meteorology, University of Hohenheim, are
using HLRS’s Hawk supercomputer for multiscale Earth systems simulations that are helping to
predict the potential effects of climate change more accurately.

Result: Earth atmosphere simulation containing air temperature at ground level, rain number
concentration, air flow, atmospheric pressure, etc.

Support: Distributed Parallel Visualization from HPC-Cluster, provide resources

/(AN UNIVERSITAT H L R ]:S
Ry HOHENHEIM

Hochstleistungsrechenzentrum Stuttgart



MPAS - Model for Prediction Across Scales

Weather and Climate

up to 1.5 km
Resolution

Voronoi-Mesh



MPAS - Support

Simulate




HIDALGO

Motivation: Several simulations were created in the EU-funded project HIDALGO (HPC and Big Data
Technologies for Global Systems) aimed for developing algorithms and software for HPC to
accurately model and simulate complex processes.

Use cases: urban air quality, social networks, COVID-19 and migration streams

Support: Provide resources and support for connecting with state offices, visualize urban air quality in
use case of Stuttgart in digital twin
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Digital Urban Twin Stuttgart

Container / Interface
o Simulations
e BIM
e GIS
e Sensors




Donzdorf
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Donzdorf

Methods: Construction of a 3D city model, 1D - 3D
flooding simulation, weather simulation, VR, Digital
Twin

Support: connect municipal administration and
simulation experts, simulation and visualization at
HLRS



