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Impact you and your work can have

As part of the Python Programming School this 
week, you are learning: 
• Efficient Python Programming  
• Accelerator Optimised Programming 
• GPU Programming 
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Impact you and your work can have

As part of the Python Programming School this 
week, you are learning: 
• Efficient Python Programming  
• Accelerator Optimised Programming 
• GPU Programming 

Why and when they are important! 



CO22 and Ground Temperature (128 years ago)
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Link

https://www.tandfonline.com/doi/abs/10.1080/14786449608620846


CO22 and Ground Temperature (now)
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Link

https://climate.copernicus.eu/surface-air-temperature-may-2024


Atmospheric CO22 Concentration
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The Keeling Curve is a graph that 
represents the concentration of 
carbon dioxide (CO2) in Earth's 
atmosphere over time, based on 
continuous measurements taken at 
the Mauna Loa Observatory in 
Hawaii 

https://keelingcurve.ucsd.edu/

https://keelingcurve.ucsd.edu/


Atmospheric CO22 Concentration
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Combined with data 
from ice cores over 
the last 800k years, 
the Composition of 
air trapped in ice 
from Antarctica 

https://keelingcurve.ucsd.edu/

https://keelingcurve.ucsd.edu/


Atmospheric CO22 Concentration
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https://keelingcurve.ucsd.edu/

Combined with data 
from ice cores over 
the last 800k years, 
the Composition of 
air trapped in ice 
from Antarctica 

40% higher than at any point in the past 800,000 years 

https://keelingcurve.ucsd.edu/


Consequences
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The extent to which current and future generations will experience a hotter and different world depends 
on choices now and in the near term  

How Different The World Will Be 
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The extent to which current and future generations will experience a hotter and different world depends 
on choices now and in the near term.  

How Different Your World Will Be?
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The extent to which current and future generations will experience a hotter and different world depends 
on choices now and in the near term  

How Different Your World Will Be 

born in 
early 
1990s to 
early 
2000s

70 years old in 
2060-2075

                                                                                         Pardis Niknejadi | Python Programming School in Aachen | August 21st, 2024                                                                                                          



Our remaining carbon budget:
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Link

https://treaties.un.org/doc/Treaties/2016/02/20160215%2006-03%20PM/Ch_XXVII-7-d.pdf


Know Your Footprint Calculator (personal)
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Carbon Calculator

https://uba.co2-rechner.de/en_GB/


Know Your Footprint Calculator

                                                                                         Pardis Niknejadi | Python Programming School in Aachen | August 21st, 2024                                                                                                          

Carbon Calculator

https://uba.co2-rechner.de/en_GB/
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As part of the Python Programming School this 
week, you are learning: 
• Efficient Python Programming  
• Accelerator Optimised Programming 
• GPU Programming

Why and when they are essential? 

Impact you and your work can have
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Experiment, Collaboration or Project
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Institute or Research Center
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Institute or Research Center



Our Professional Footprint as Scientists:
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Business Travel

thetrainline.com
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Computing
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Computing
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Computing



Our Professional Footprint as Scientists:

                                                                                         Pardis Niknejadi | Python Programming School in Aachen | August 21st, 2024                                                                                                          

Computing

My Motivation



Our Professional Footprint as Scientists:
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Computing: Area’s we still like to work on



Know Your Footprint Calculator 
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Carbon Calculator

  Kyf  Calculator

arXiv:2403.03308v1

https://uba.co2-rechner.de/en_GB/
https://limesurvey.web.cern.ch/863499?lang=en
https://arxiv.org/abs/2403.03308


Know Your Footprint Calculator 
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  Kyf  Calculator

https://limesurvey.web.cern.ch/863499?lang=en


Know Your Footprint Calculator 
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Benchmark Researcher

  Kyf  Calculator

https://limesurvey.web.cern.ch/863499?lang=en
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• The climate crisis is progressing and intensifying each year. 

•HEP and related fields contribute to global emissions. In the 
benchmark case, the total footprint 6 (18) times was more 
than what is needed for the 2.0 degree C (1.5 degree C) 
target



The goal of the Kyf Campaign
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• The climate crisis is progressing and intensifying each year. 

•HEP and related fields contribute to global emissions. In the 
benchmark case, the total footprint 6 (18) times was more 
than what is needed for the 2.0 degree C (1.5 degree C) 
target

Understanding our professional footprint and identifying the impact of 
different categories 



The goal of Kyf Campaign-extended edition: 
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Aiming to Go Beyond Carbon Neutrality with Responsible Research Practices 
and Innovation

•Institute 
•Computing 

•Optimizing data centers 
•Adopting energy-efficient algorithms 
•Leveraging renewable energy sources  
•Improving hardware efficiencies 

•Travel  
•Experiment 

• Innovations such as carbon capture 
technologies
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Aiming to Go Beyond Carbon Neutrality with Responsible Research Practices 
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•Computing 

•Optimizing data centers 
•Adopting energy-efficient algorithms 
•Leveraging renewable energy sources  
•Improving hardware efficiencies 

•Travel  
•Experiment 

• Innovations such as carbon capture 
technologies

Leveraging 
renewable 
energy 
sources
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Aiming to Go Beyond Carbon Neutrality with Responsible Research Practices 
and Innovation

Leveraging 
renewable 
energy 
sources
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As part of the Python Programming School this 
week, you are learning: 
• Efficient Python Programming  
• Accelerator Optimised Programming 
• GPU Programming

Why and when they are critical! 

Impact you and your work can have



Your Role:
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You are better programmers than graduate students ten years ago 
You are here to learn how to be more efficient  
Keep up the good work  
✦Continue the culture of sharing and learning from each other 
✦Follow FAIR guidelines: make reusable/accessible software and 

data 
✦Where you can start the dialogue and advocate for more 

sustainable programming and data analysis practices 



The goal of Kyf Campaign-extended edition: 
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Aiming to Go Beyond Carbon Neutrality with Responsible Research Practices 
and Innovation

Making every gram of CO2 2 not emitted count:  
By strategically focusing on negative emission opportunities, 

we can tip the scale toward a more sustainable and 
environmentally positive future in HEP.


