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First, let’s speak about science…



• What is science?

• the pursuit and application of knowledge 

• understanding the natural world

• following a systematic methodology 

• based on evidence

• Not on belief or guess…



Scientific method

• Observation

• Question

• Hypothesis

• Experiment

• Conclude

• Report

• Repeat

• Refine



Scientific method

•Progressive process

•Based on evidence

•Better experience design or new 
technologies – different conclusions

•Better explanation to understand 
what surrounds us

•Only better science refutes science



And now, let’s speak about climate
change!



Weather vs Climate



Weather vs Climate
• Polar
• Mediterranean
• Desertic
• Tropical

• Stable
• Average periods
• 30 years

• Climatology

• Pressure
• Humidity
• Wind
• Temperature

• Variable
• Specific place
• Given moment

• Meteorology



The world is getting hotter… 



Global warming is real!



Global warming is real!



Global warming is real!



CAUSES







Greenhouse gases



The CO2 effect on the temperature



Lüthi et al (2008)

• Temperature

• Atmospheric 
CO2

Reconstruction 
through air 
bubbles 
prisioneed in 
Antarctica ice 
cores

The CO2 effect on the temperature



• Temperature

• Atmospheric 
CO2

Almost perfect 
match

The CO2 effect on the temperature



CO2: 419.57 ppm (january 14th 2023)

• CO2 exponencial 
rise

• Industrialization

• Fossil fuel 
burning

The CO2 effect on the temperature



The CO2 effect on the temperature



• Can global warming be result of 
natural causes?
• Solar activity
• Volcanic activity
• Biological processes

• Modeling (physics, math, 
computacional science)
• Simulations
• Match observation
• Evidence
• Explains what is around us 
• Humans are causing it!



CONSEQUENCES
(today)



Global warming vs Climate Change



Heatwaves (Portugal) 



Precipitation IPCC – 2013 
AR5



Wildfires
Pedrogão Jun 2017

Marinha Grande Oct 2017

Madeira Island

2010, 2012, 

2016



Wildfires



Wildfires



Wildfires



Oceans are also getting warmer



Storms – Hurricanes and Tropical storms

Leslie 

Out 2018

Ophelia 

Out 2017

Lorenzo - Cat5 

Set/Out 

2019



Since 1979 the Summer ice volume in the Arctic has 

diminished by over 80% and the melting is speeding up…

Artic ice melting



Sea level rise



Extreme events

• Meterological:
• Tropical storms

• Extratropical storms

• Convective storms

• Local storms

• Hydrological:
• Floods

• Mass movement

• Climatological
• Extreme temperatures

• Drought

• Forest Fires



Displaced people

Total 33.4 M

Disasters 24.9M

Conflicts 8.5 M



CONSEQUENCES
(future)



Climate models



Climate models



IPCC 

2013

The future of climate



Projected changes in extremes are larger in frequency and intensity with every 
additional increment of global warming

IPCC AR6 WGI, 2021



Mitigation/Adaptation
(What can we do about it?)



Mitigation and Adaptation

• Reduce effect
• Compensate
• Adapt

• Local effect

• Halt GHG 
emission

• Prevent

• Global effect



Mitigation and Adaptation

• Reduce effect
• Compensate
• Adapt

• Local effect



Examples of local adaptation measures



Biodiversity protection



Mitigation and Adaptation

• Halt GHG 
emission

• Prevent

• Global effect



Climate Action- Mitigation

• Paris agreeement - 2015

• Action plan to limit global warming

• Objective – keep mean temperature rise well below 2 °C and envide efforts 

to limit the rise to just 1,5 °C

• Ambition – Action plans each 5 years, with increasing ambition goals

• Transparency – public reports



European Union commitments



European Union commitments



European Union commitment

• 2020 target met

• Projected 
pathway seems 
unlikely to 
achieve

• We need more 
measures and 
quick action!!



European Union commitment



What about you?





Thank you for your attention!
Pedro Sepúlveda

Direção Regional do Ambiente e Alterações Climáticas

pedro.sepulveda@madeira.gov.pt
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