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SubMHWs
Subsurface Marine Heatwaves

Hidden beneath the surface 



Why SubMHWs?

1
Hidden below the surface

Subsurface warming can intensify undetected beneath the mixed layer, 

decoupled from sea-surface temperature.

2
Wide-reaching impacts

Emerging evidence links SubMHWs to disrupt carbon uptake, deep 

ecosystems and fisheries at depth.

3
No shared definition

Detection criteria vary widely across studies, limiting comparison, 

synthesis and cross-basin coordination.

4
An intensifying, uncertain future

SubMHWs are expected to change under climate warming, but their 

future evolution remains poorly understood.

Subsurface MHW

invisible to satellites

Hu, S. et al (2021), Observed strong subsurface marine heatwaves in 
the tropical western Pacific Ocean, Environmental Research Letters, 
16(10), 104024. https://doi.org/10.1088/1748-9326/ac26f2

https://doi.org/10.1088/1748-9326/ac26f
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Terms of Reference
Four scientific topics on Subsurface MHWs — definition, driving mechanisms, future evolution, and impacts — supported by 

long-term research capacity building and global coordination.

T1

Data & literature directory

Compile an open-access directory of SubMHW data 

sources and literature.

T2

Standardized definitions

Propose standardized criteria for defining and 

detecting SubMHWs.

T3

Physical drivers

Review key atmospheric and oceanic drivers of 

SubMHWs.

T4

Future evolution

Review projected changes in SubMHWs under climate 

change scenarios.

T5

Impacts

Review environmental and socioeconomic 

implications across depths.

T6

Global coordination

Build an international network and research capacity 

for SubMHWs.



Deliverables
Tangible products that will result from achieving the ToRs

D1
T1

Website

Organizes SubMHW literature and data sources by 

method, driver and impact.

D2
T2

White paper

Best practices for defining SubMHWs, by assessing 

existing  methods.

D3
T2

Detection toolkit

Python scripts supporting cross-study SubMHW 

detection.

D4
T1,T3–T5

Podcast series

One episode per year: interviews, paper spotlights, 

and discussion.

D5
T6

Community of practice

Researcher network for collaboration and 

capacity-building activities

D6
T3–T5

Review paper

Overview of current knowledge, gaps and future 

research priorities.



KICK-OFF SubMHWS WG  MEETING

Ocean Science - Glasgow 2025



First subMHWs WG Outcomes 

Journal

Nature Reviews

Editor contact:  Claire Davis

Status:  Outline accepted ✓

PROJECT WEBSITE

submhw.github.io

https://submhw.github.io/index.html

Central hub for SubMHW literature, datasets and the 

community of practice.

URL:

REVIEW PAPER

https://submhw.github.io/index.html
https://submhw.github.io/index.html


Next Steps

1

D6

Review paper

Define timeline and section 

leads for the outline accepted 

by Nature Reviews 

(Editor: Claire Davis). 

2

D1

Website

Populate and maintain 

submhw.github.io with the 

structure to categorize literature 

and datasets.

3

D4

Podcast series

Plan the first episode; identify 

guests and potential 

collaborations.

4

Next meeting

Confirm date and venue of the 

next WG meeting following 

Glasgow 2025.


