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Definition



4Definition : ‘classic ’

Hobday et al. (2016) : A hierarchical approach to defining marine heatwaves

Oliver; MHW International Working group

http://www.marineheatwaves.org/


5Definition : ‘classic ’

Hobday et al. (2018) : Categorizing and naming marine heatwaves
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▪ To trend or not to trend? That is the question.
▪ Is 5 days is too short?
▪ Why the 90th percentile?
▪ Do the categories mean anything?
▪ Daily data only?
▪ Can MHWs move?
▪ Are surface events the same at depth?

Definition : adapted

robert-schlegel.shinyapps.io/demoMHW

https://robert-schlegel.shinyapps.io/demoMHW
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▪ marineHeatWaves
▪ github.com/ecjoliver/marineHeatWaves

▪ heatwaveR
▪ robwschlegel.github.io/heatwaveR

▪ m_mhw
▪ github.com/ZijieZhaoMMHW/m_mhw1.0

▪ xmhw
▪ xmhw.readthedocs.io/en/latest

▪ heatwave3
▪ robwschlegel.github.io/heatwave3

http://github.com/ecjoliver/marineHeatWaves
http://robwschlegel.github.io/heatwaveR
http://github.com/ZijieZhaoMMHW/m_mhw1.0
http://xmhw.readthedocs.io/en/latest
http://robwschlegel.github.io/heatwave3
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Data
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▪ Daily time series with 20+ years
▪ Not more than 20% missing
▪ Not more than 3 consecutive days missing
▪ Multiple variables within network

▪ Physical and biogeochemical
▪ Actively supported into future

DAta : in situ
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▪ Temporal resolution
▪ Return period of 1-2 days

▪ Spatial resolution + coverage
▪ i.e. Level 3 (L3) vs Level 4 (L4)

▪ Still want 20+ years
▪ Operational or near-real-time
▪ Ease of access and data format
▪ Future support

▪ End of life or renewed missions?

DAta : remote

dOISST v2.1
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▪ Depth?
▪ Multiple pathways?
▪ Ease of access

▪ API or code library?
▪ Spatial AND temporal subsetting?
▪ How many variables?

▪ Downloaded separately?
▪ Updated regularly?

DAta : Model

GLORYS12v1
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databases
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▪ MHW-MAD - Global
▪ 1982 to 2024
▪ 0.05º x 0.05º
▪ Hayward et al. 2025
▪ essd.copernicus.org/preprints/essd-2025-590

▪ Baltic sea
▪ 1983 to 2023
▪ 0.02º x 0.02º
▪ Bashiri et al. 2025
▪ nature.com/articles/s41597-025-06251-7

databases : dataset

https://essd.copernicus.org/preprints/essd-2025-590/
https://www.nature.com/articles/s41597-025-06251-7
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▪ Point B - CoastHF / LOV
▪ obs-vlfr.fr/~gazeau/Temperature_EOL.html#canicules-marines

▪ MHWMS - icatmar
▪ cosmo.icm.csic.es/MMS/index.php

▪ Coral Reef Watch - NOAA
▪ coralreefwatch.noaa.gov

▪ MHW Bulletins - Mercator

databases : summary

http://obs-vlfr.fr/~gazeau/Temperature_EOL.html#canicules-marines
http://cosmo.icm.csic.es/MMS/index.php
http://coralreefwatch.noaa.gov
http://coralreefwatch.noaa.gov
https://www.mercator-ocean.eu/ocean-intelligence/ocean-bulletins-and-insights/marine-heatwaves-archive/
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▪ MHW Tracker - MHW International Working Group
▪ www.marineheatwaves.org/tracker.html

▪ NOAA Marine Heatwaves
▪ psl.noaa.gov/marine-heatwaves

databases : interactive

https://www.marineheatwaves.org/tracker.html
http://psl.noaa.gov/marine-heatwaves
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Detection
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▪ Spatiotemporal Evolution of Marine Heatwaves Globally
▪ Scannell et al. 2024

ocetrac

Detection : Lagrangian vs eulerian



18Detection : Lagrangian vs eulerian

▪ Characterizing global marine heatwaves under a 
spatio-temporal framework
▪ Sun et al. 2023

Mhwtracking
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▪ Lagrangian attribution of marine heatwave drivers
▪ Eisbrenner 2025

tracmass-lmhw

Detection : Lagrangian vs eulerian



20

▪ Lifting the lid on marine heatwaves
▪ Malan et al. 2025 

MHW typology

Detection : 4D
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tools should be:

▪ Usable
▪ Is the methodology/algorithm in a language most researchers use?

▪ Portable
▪ Can it be applied to any computing environment?

▪ Applicable
▪ Can the results be used ‘as is’ for a range of investigations?

Detection : considerations
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example



23Example : In situ  vs remote

Point b
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Point b 2025-07-06
28ºC

2025-07-08
19ºC

Example : In situ  vs remote
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Point b

Example : In situ  vs remote
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Point b

Example : In situ  vs remote
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Point b

Example : In situ  vs remote
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MHW

Tracker

2025-07-06

Example : In situ  vs remote
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MHW

Tracker

2025-07-08

Example : In situ  vs remote
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MHW

Tracker

2025-07-06
27ºC

2025-07-08
23ºC

Example : In situ  vs remote
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