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What is a Marine Heatwave?

Hobday et. al. 2016 Hobday et. al. 2018

“Discrete prolonged anomalously warm 
SST event in a particular location.”

 Discrete: Well-defined start and end times.

 Prolonged: lasting at least 5 consecutive days.

 Anomalously warm: Relative to a 

seasonal climatology (~30-year baseline) 
using the 90th percentile as a threshold.
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Baseline Matters

Extracted from K.E. Smith et. al. 2025

Useful for:  Physiological studies on
marine species that are affected by
absolute temperature extremes (ej. 
Coral reef monitoring).

Useful for:  Understanding the internal
mechanisms that trigger MHWs and 
are responsible for their development
and decline.

Detrending separates short-term
extremes from climate trends.
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K.E. Smith et. al. 2025 survey of the first 100 

‘most relevant’ results in a Google Scholar 
search on “marine heatwaves”:

“Most studies exploring changes in MHW 

characteristics over time and examining 

event attribution have used a fixed 
baseline”

Intensity Duration Numbers
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 New methodology to track the
spatiotemporal evolution of both
MHWs and AHWs:

 Concurrent MHW-AHW events
significantly intensify MHWs, but
AHWs remain mostly unchanged.

 MHWs in the Mediterranean have
become more frequent, intense, 
and long-lasting.

MHW requires ≥5% regional 
coverage to be considered.
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Figure 2 extracted from Martínez et. al. 2023:

Probability density functions (PDFs) of daily SST 
anomalies per sub-basin and for the
Mediterranean Sea 

- Blue lines: 1982–2001 

- Red lines: 2002–2022           

- Black dashed lines: 
Whole period
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Objectives

 Compute MHWs and AHWs metrics with a detrended 
baseline using ERA5.

 Compute new metrics considering only events with ≥5% 
regional coverage (F. Pastor methodology).

 Compare ERA5 results using ESA CCI SST from satellite 
observations.
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Results

ERA5 MHW and AHW metrics

Bold color:            
Significant trend

Faded color:                           
Not significant trend

MHW

AHW
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Results

ERA5 MHW and AHW metrics (F. Pastor methodology) 
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Faded color:                                 
Not significant trend

MHW

AHW
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Results

ERA5 vs CCI MHW metrics (F. Pastor methodology) 

Bold color:                          
Significant trend

Faded color:                                 
Not significant trend

ERA5 MHW

CCI MHW
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Intensity

Conclusions

Duration Numbers

 When computing metrics using a 
detrended baseline results do not
show an increase in all MHW and 
AHW metrics.

 Same trends are obtained using
different datasets but significance is
lost for CCI observations
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