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High 
Performance 
Computing (HPC)





We co-design climate, air quality 
and health resilience services, while facilitating 
knowledge exchange  and technology transfer 
of state-of-the-art research at local, national, 
and international levels.

WHAT WE DO



Knowledge 
Integration Team



We co-create climate and environmental 
tools and services together with a wide 
range of actors — from scientists and 
policymakers to local communities. 

By working together, we make scientific 
information more useful, understandable, 
and applicable in everyday life.

💡WHAT WE DO



We involve users and stakeholders from the very 
beginning. We listen to their needs, share knowledge, and 
develop tailored solutions together. 

This way, the services and products we create are practical, 
inclusive, and ready to be used, helping build a more resilient 
society in the face of climate change.

🔧 HOW WE DO IT



Our 
goal 



Mentimeter 1

Let’s get 
started!

www.menti.com 
3455 6765

https://www.menti.com


What have you 
seen?



Exercise 1



https://showyourstripes.info/s/europe/italy/milan


https://thermaltrace.climate.copernicus.eu/?agg=yearly&anomaly=false&date=2024-01-01&heat=false&lat=45.89&lng=11.05&variable=utci_yearly_min_cat




Climate models & 
Digital Twins



IS A MATTER OF TIME

CLIMATE PREDICTIONS

Near-term future timescales: from 1-4 weeks up to a 
decade.

They provide the most robust climate information 
currently available.

Presented as the probability of certain climate 
conditions occurring.

CLIMATE PROJECTIONS

Decades and up to the end of the century.

Assess the global evolution of the Earth's climate and 
to study phenomena such as climate change.

Require scenario hypotheses based on future 
projected levels of greenhouse gases and 
socio-economic development.



●

● A climate model is a mathematical representation of the 
Earth’s climate system. 

● It uses scientific equations to simulate how the 
atmosphere, oceans, land, and ice interact. 

● Climate models help us understand past climates, study 
current trends, and project possible future changes, like 
temperature increases or rainfall paerns, under dierent 
scenarios.

CLIMATE MODEL



CLIMATE MODEL

https://www.nytimes.com/interactive/2018/08/30/climate/how-much-hotter-is-your-hometown.html


●

● A digital twin is a virtual copy of a real-world system — for 
example, a city, river basin, or energy network. 

● It continuously receives real-time data from the real 
system and allows people to simulate, test, and optimize 
decisions before acting in the real world. 

● Digital twins are interactive and can use models (including 
climate models) as part of their simulations.

DIGITAL TWIN



DIGITAL TWINS

Why are Digital Twins useful? 



DESTINATION EARTH

A quick look at different atmospheric and oceanic 
variables.

The data come from the simulation of the SSP3-7.0 
scenario using the IFS-NEMO model (with a resolution of 
4.4 km for the atmosphere and land and 1/12th of a 
degree for the ocean and sea ice).
Speed: 1 day/second.

https://www.youtube.com/watch?v=Vkuh_hjAcJQ


Mentimeter 2 

How to 
tackle 
climate 
change? 

www.menti.com 
1853 8364

https://www.menti.com


Climate adaptation 
and mitigation



🌳ADAPTATION
These actions aim to reduce 
vulnerability to the impacts of 
climate change

HOW TO TACKLE CLIMATE CHANGE

󰣗MITIGATION
These actions aim to reduce 
or avoid greenhouse gas 
emissions

Plant trees and restore forests

Bike or walk instead of using a car

Improve energy eiciency in homes and buildings

Reduce consumption of meat and animal products

Reduce, reuse, and recycle waste

Create shaded areas in cities and plant more trees

Install green roofs on buildings to reduce heat and 
absorb water

Grow crop varieties resistant to drought or extreme 
heat

Manage water resources beer to prevent 
shortages

Establish early warning systems for extreme 
weather events



Destination Earth:
What about Rovereto?



WHAT ABOUT ROVERETO

➢ Mean temperature in the historical period 1990-2019. ➢ Mean temperature in the projection period 2020-2039.

Rovereto Rovereto

Trento Trento

VeronaVerona



WHAT ABOUT ROVERETO

➢ Compared reference period 1990-2019



WHAT ABOUT ROVERETO

➢ Winter season: December - January - February (DJF) temperature anomaly time series (compared reference period 1990-2019).



WHAT ABOUT ROVERETO

➢ Compared reference period 1990-2019



WHAT ABOUT ROVERETO

➢ Winter season: December - January - February (DJF) Compared reference period 1990-2019.



What about 
now?

www.menti.com 
4680 8434

https://www.menti.com


Thanks for participating!

Vorremmo solo chiederti 
un'ultima cosa…

Knowledge Integration Team Clàudia Huertas, Gerrit Versteeg

https://form.typeform.
com/to/rQ4YZ26H 

https://form.typeform.com/to/rQ4YZ26H
https://form.typeform.com/to/rQ4YZ26H


Digital Twins:
A practical case 



https://climate-digitaltwin.bsc.es/

WHAT IF SCENARIOS

What if... 

the heatwave that 
aected Europe in 
2018 occurred in a 
+2ºC warmer world ?

hps://climate-digital
twin.bsc.es/ 

https://climate-digitaltwin.bsc.es/
https://climate-digitaltwin.bsc.es/

