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Like heat waves in the atmosphere,

Ocean can also have heatwaves

The definition of MHW is generally 
based on SST

The definition of MHW can refer to 

Hobday et al. (2016, 2018)

Become an important climatic issue

Strong impact on ecosystems

Carey, PNAS, 2022

Chasing Coral (Netflix)



MHW intensifies Typhoon Bavi (2020) in the East China Sea

(Pun et al. 2023, npj Clim. & Atm. Sci.) 
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• Intensity increased by 25kt
(75 → 100 kt) over the ECS

• Strongest in the ECS
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Pre-typhoon SST After-typhoon SST SST cooling

Bavi immediately terminated a mature MHW by inducing strong SST cooling (>7°C)

(x: marine heatwaves)



MHW interfered by Bavi No typhoon interference
(reference year: 2016)

The duration of MHW was reduced by 65%

Pun et al. (2025)

How does TC-induced SST cooling influence post-typhoon MHW activity?   

(x: marine heatwaves)

impact
of
Bavi



MHW day count

(until the end of the year following Bavi)

Inside the cold wake: 0 day

Outside the cold wake: 10 ~ 30 days



Next MHW event in the cold wake region:

240 days (~8 months!)

It took much longer time than the outside

Pun et al. (2025)



EP1 EP2 EP3 EP4

During this 8 months, 
the ECS experienced 3 
episodes,

But the cooling area 
was still MHW-free

8 months

■ favorable atm. conditions(x: marine heatwaves)



MHW episode 1 MHW episode 2 MHW episode 3

(x: marine 
heatwaves)



MHW finally developed in the cold wake area!

The effect of Bavi-induced SST cooling is evident



85 TC-MHW cases during 

2014-2023

South China Sea (SCS)
East China Sea (ECS)
Western Pacific (WP)



84

85
≈ 99%

Dissipation cases:
84

Total cases:
85

Dissipation percentage:
~99%

(x: marine heatwaves)



1°C of SST cooling → MHW reformation delay: 5-7 days

Fast recovery cases: MHW reoccurring within 30 days after TCs

Short pre-existing MHW cases Long pre-existing MHW cases



TC activity (PDI) vs. MHW activity (day count)

Power Dissipation Index
(Emanuel. 2005):



20-year correlation analysis
(2004-2023)

Strong inverse relationship 
between MHWs and TC activity!

(p < 0.01)



Conclusion

(Schematic diagram)

MHW

TC induces 
SST cooling
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8 months of MHW 
suppression after the 

passage of Bavi

in 85 TC-MHW cases 
(2014-2023), 99% were 
terminated following TC 

passage

MHW disruption duration


magnitude of SST cooling

~5-7 days/°C
(under favorable 

atmospheric conditions)

a 2004-2023 analysis:
MHW development


(TC activity)-1

TCs can act as 
natural regulators 

for MHWs

potential 
lifeline for 

marine 
ecosystems

Pun et al. (2025)



Thank you for your attention!




	Slide 1: Suppression of Marine Heatwave Activity by Tropical Cyclone-induced Upper Ocean Cooling
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16: Conclusion
	Slide 17
	Slide 18


   84 85 ≈ 99 %


  ~

