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How is climate changing?



Source: IPCC 2014 WGI SPM

Direct observations of CO2



Source: IPCC 2014 WGI SPM

Direct observations of CO2



Source: Climanosco and Helge Drange, University of Bergen.

Direct observations of temperature



Direct observations of glaciers

Source: State of climate 2016 BAMS



Source: NOAA Paleoclimatology Program. Courtesy Prof. A. Patt, ETHZ

Proxy observations of remote past



Source: IPCC 2014 WGI SPM

Modelling the climate physics



Source: IPCC 2014 WGIII SPM

Modelling the climate economy



Courtesy Prof. T. Schmidt, ETHZ

Brief history of climate policy



Courtesy Prof. T. Schmidt, ETHZ



Source: State of climate 2016 BAMS

Any changes since COP21?
2015
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Source: Pew Research Center, May 14, 2018
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• Changes in rainfall and snowfall
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• Changes in sea level

• Changes in sea acidity

• …

Adapting infrastructures to

Permanent changes?

Stationarity Is Dead: Whither Water 

Management?
Milly and co-authors, Science, 2008



Model Code of Practice: Principles of Climate Change Adaptation for 
Engineers (2015)

World Federation of Engineering Organisations -
Committee on Engineering and the Environment

Model Code Principle # 4: Interpret Climate Information

Integrating Climate Information

Consult with climate scientists and specialists

Source: http://www.wfeo.org



How about engineering?

• Adapting

• Mitigating



Source: European Wind Energy Association, 2014. Courtesy: Prof. A. Patt, ETHZ

Shifting energy sources (2014,  EU)

Changes in 
capacity



Data sources: IEA,  Bundesnetzagentur. Courtesy Prof. A. Patt, ETHZ

Photovoltaic 
capacity

German 
feed-in tariff

GWp

cent / kWh

Photovoltaic capacity (PV)



Courtesy Prof. Anthony Patt, ETHZ

An unexpected growth



Sources: landartgenerator.org, US EIA. Courtesy Prof. A. Patt, ETHZ

Area of solar collectors required to satisfy 
projected (by the IEA) global energy demand in 
2030: 500,000 km2



Unprecedented engineering 
niches during the transition

PV  →  Energy 24 / 7 / 12

→  Mobility
→  Heat



Aldo Steinfeld, ETH, Switzerland

Toyota Fuel Cell Vehicle

Courtesy Prof. A. Patt, ETHZ



• First electric car ferry
• Entered service in 2015
• Manufactured by Siemens / Fjellstrand (Norway)

Source: vesselfinder.com. Courtesy Prof. A. Patt, ETHZ



What are engineers’ new challenges?

Discussion

• Your past and present experiences 

of climate change challenges

• Your thoughts on the challenges 

you foresee for the future

Adaptation Mitigation



How is climate science today?



Data from Scopus. Credit: Rosamund Pearce, Carbon Brief. Courtesy Prof. D. Hill, Leeds Univ.

How much do we have of it?



How accessible is it?

Data from Scopus. Credit: Rosamund Pearce, Carbon Brief



How understandable is it?



Climate sciences

Why don’t you hear more about it? 



Engineering Climate science

Silos of knowledge

Teachers
Journalists

Etc…!



Engineering Climate science

Hydroelectric power Changing rainfall & 
snowfall

Water management
Solar irradiance

Photovoltaic deployment
Changing temperatures

Infrastructure stress

Heating/cooling needs Changing sea levels

Changing winds

Silos tomorrow?



Climate 
scientists

Teachers

Citizens
Engineers

What is Climanosco?
Non-profit association founded in Zurich in 2015
Mission:
• Make climate science accessible to everyone
• Develop an international network of climate 

scientists, citizens and stakeholders



Climate 
scientists

Teachers

Citizens
Engineers

What is Climanosco?
Our three guiding principles:
• Highest scientific standards
• Independent and neutral
• Based on the individual



Climate 
scientists

Teachers

Citizens
Engineers

What is Climanosco?
Where do we stand today?
• We publish accessible climate science
• We develop our network
• We develop services for key stakeholders



How can scientists support engineers?

Discussion

• What would help YOU when facing climate 

change challenges?

• What would give you an edge in your career?

• What type of support would be most useful?



Climate 
scientistsEngineers

How can Climanosco support 
Engineers?

First ideas of services:
• Offer direct access to climate researchers with specific 

expertise
• Offer tailored data, reports or other material
• Offer tailored training courses or workshops
• Offer an online exchange forum
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