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Decoding Marine Heatwaves: 
Our Commitment

technology transfer

boost innovation and 
develop new solutions

identify the main blue 
economy challengesproducts and services

Portuguese Economic Maritime Area  
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key scientific questions

1. What historical data reveal about changes in 
MHW frequency, intensity, and duration over 
recent decades?

2. How do large-scale climate modes, such as the 
North Atlantic Oscillation (NAO), influence the 
occurrence and characteristics of MHWs?

3. What are the primary oceanic and atmospheric 
drivers of MHWs in the North Atlantic?

Study area
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Dataset Variable Temporal covera

ge 

Temporal re

solution 

Horizontal reso

lution 

ESA CCI (ESA CCI: SST Level 

4, version 3.0) 

SST 1982-2022 Daily 0.05°x0.05° 

ERA5 (https://cds.climate.cope

rnicus.eu/reanalysis-era5) 

 

Mean sea level 

pressure 

Geopotential Height 

2-m air temperature 

Latent heat flux 

Sensible heat flux 

Longwave radiation 

Shortwave radiation 

10-m 

wind u,v components 

1982-2022 12 UTC 0.25°x0.25° 

Hurrell North 

Atlantic Oscillation (NAO) 

Index (PC-based) 

(north-atlantic-oscillation-nao-i

ndex) 

 

Annual and monthly 

NAO  

1982 - 2022 Annual/ mo

nthly 

- 

 

Data & Methodology

• Climatology period: 1982 – 2022

• Method: Hobday et al. (2016)

https://catalogue.ceda.ac.uk/uuid/4a9654136a7148e39b7feb56f8bb02d2/
https://catalogue.ceda.ac.uk/uuid/4a9654136a7148e39b7feb56f8bb02d2/
https://cds.climate.copernicus.eu/cdsapp#!/dataset/reanalysis-era5-single-levels?tab=overview
https://cds.climate.copernicus.eu/cdsapp#!/dataset/reanalysis-era5-single-levels?tab=overview
https://climatedataguide.ucar.edu/climate-data/hurrell-north-atlantic-oscillation-nao-index-pc-based
https://climatedataguide.ucar.edu/climate-data/hurrell-north-atlantic-oscillation-nao-index-pc-based
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MHW trends in the North 
Atlantic – Frequency 

Beatriz’ master’s thesis (unpublished yet)
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MHW trends in the North 
Atlantic – Duration   

Beatriz’ master’s thesis (unpublished yet)
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MHW trends in the North 
Atlantic – Intensity  

Beatriz’ master’s thesis (unpublished yet)
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MHWs in the North Atlantic

Essential Ocean Variables Essential Climate Variables
North Atlantic Oscillation (NAO)
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The North Atlantic 
Oscillation's Influence

Frequency

Duration

Intensity

+NAO -NAO

Beatriz’ master’s thesis 
(unpublished yet)
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Climate Modes and 
Atmospheric Circulation

Beatriz’ master’s thesis (unpublished yet)

+NAO

MHW period: 21/03/2018 – 07/07/2018
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Statistical Analysis
Spearman Rank Correlation
MHW period: 21/03/2018 – 07/07/2018

MHW intensity and
geopotential at 500hPa 
anomaly 
lagged in 5 days 
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Statistical Analysis
Spearman Rank Correlation
MHW period: 21/03/2018 – 07/07/2018

MHW intensity and
Net heat flux anomaly 
lagged in 5 days 
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Statistical Analysis
Spearman Rank Correlation
MHW period: 21/03/2018 – 07/07/2018

MHW intensity and
Wind speed anomaly 
lagged in 5 days 



Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily 
reflect those of the European Union or the European Research Executive Agency (REA). Neither the European Union nor the 
granting authority can be held responsible for them.

Climate Modes and 
Atmospheric Circulation

-NAO

Beatriz’ master’s thesis (unpublished yet)

MHW period: 19/11/2009 - 16/10/2010
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Statistical Analysis
Spearman Rank Correlation
MHW period: 19/11/2009 – 16/10/2010

MHW intensity and
geopotential at 500hPa 
anomaly 
lagged in 5 days 
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Statistical Analysis
Spearman Rank Correlation
MHW period: 19/11/2009 – 16/10/2010

MHW intensity and
Net heat flux anomaly 
lagged in 5 days 
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Statistical Analysis
Spearman Rank Correlation
MHW period: 19/11/2009 – 16/10/2010

MHW intensity and
10-m Wind speed anomaly 
lagged in 5 days 
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Clustering MHW in the 
North Atlantic

• Minimum area filters 

• Multiple marine 
heatwaves

• Marine ecosystems 
impacts 

• Socio-economic impacts 
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Key questions for further 
investigation/clarification1. What are the primary oceanic and atmospheric drivers of MHWs in the North Atlantic?

2. How do large-scale climate modes, such as the NAO and ENSO, influence the 
occurrence and characteristics of MHWs?

3. Are the atmospheric patterns common to all or most of MHWs?

4. How do air-sea heat flux anomalies (net, latent, and sensible heat exchanges) 
modulate the intensity and persistence of MHWs, particularly in mid-latitude regions?

5. What is the value of Essential Ocean Variables (EOVs) and Essential Climate Variables 
(ECVs) in advancing the understanding of MHW dynamics? 

6. How can the findings from this study support climate adaptation and marine resource 
management?



Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily 
reflect those of the European Union or the European Research Executive Agency (REA). Neither the European Union nor the 
granting authority can be held responsible for them.

Thank you!

“There is a lot to be done!”

Fabíola Silva

Physical Oceanography 
and Programming

Computer Engineering 
and Data Science

Geophysical Sciences

Geophysical Sciences, 
Meteorology

Social Oceanography,
User Engagement

Graphic Design and 
Communication

Oceanography and Science 
Communication

Geography, GIS and 
Remote Sensing

Geophysical SciencesGeospatial Science, Earth 
Observation Application 

Geomatics and
Geospatial Programming

Actively involved in WP3 
and WP4

Involved in WP6

Supporting the project

Thank you!


