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Importance of ocean heat content

IPCC SROCC, Ch. 5, Fig. 5.4b, Allison et al. 

(2019) 

Warming rate (°C century-1) below 4000 mEarth heat inventory relative to 1960 (ZJ = 1021 J)

• Where has heat entered the ocean?

• Where is it today?

• What are the roles of wind and thermal 

forcing?

von Schuckmann et al. (2020)
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Global ocean-sea ice model

• ACCESS-OM2 (Kiss et al., 2019) 

• MOM5.1, CICE5.1.2

• Input: atmospheric reanalysis JRA55-do (Tsujino et al., 2018)

12.6.22
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Global ocean-sea ice model
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• ACCESS-OM2 (Kiss et al., 2019) 

• MOM5.1, CICE5.1.2

• Input: atmospheric reanalysis JRA55-do (Tsujino et al., 2018)
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New spin-up for ocean-sea ice models

Tsujino et al. (2020)
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Global ocean heat content anomalies, 0-2000 m

12.6.22

(Cheng et al., 2019)

(Levitus et al., 2012)
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Schematic
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7 April 2022

rm –rf *
- deleted 12 TB of data

- everything from every project
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Cruise break

Thanks Amandine Schaeffer, 

Chris Chapman & Iain Suthers



||
This research was supported by the Australian Research Council Special Research 

Initiative, Australian Centre for Excellence in Antarctic Science (Project Number 

SR200100008)

Subsurface warming of the 

West Antarctic continental shelf 

linked to El Niño events

Maurice F. Huguenin, Ryan M. Holmes, Paul Spence and

Matthew H. England

Geophysical Research Letters

This research was supported by the Australian Research Council Special Research 

Initiative, Australian Centre for Excellence in Antarctic Science (Project Number 

SR200100008)



||

(Paolo et al. 2015)

• Volume loss from Antarctic ice shelves is 

accelerating (Paolo et al. 2015)

• Ice loss influenced by internal climate 

variability and anthropogenic forcing 

(Holland et al. 2019)

• El Niño: ↑height but ↓mass of West Antarctic 

ice shelves (Paolo et al. 2018) 

Background
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• How do El Niño & La Niña impact the West 

Antarctic shelf circulation?

• What processes are responsible for 

warming and cooling on the shelf?

• ACCESS-OM2 (Kiss et al. 2020)

▪ 1/10° configuration

▪ JRA55-do reanalysis (Tsujino et al. 2018)

• Repeat-year forcing spin-up

• ENSO anomalies on top

The questions The method
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Repeat-year forcing [t, x, y]

+ 

ENSO anomalies (time series [t] × spatial pattern [x,y])

Forcing for the idealised simulations
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Forcing for the idealised simulations
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El Niño sea level pressure and surface winds La Niña

Forcing for the idealised simulations
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Shelf response to 

ENSO forcing

isopycnals

0°C isotherm
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The subsurface heat 

budget

Maurice Huguenin     20

150°W

60°W

10/01/24 17/19



|| 12.6.22

Schematic

• bottom Ekman response

• baroclinic adjustment

• Amundsen Sea undercurrent

• eddies
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A journey through two research projects

12.6.22

1. Drivers and distribution of 

global ocean heat uptake 

over the last half century 
(Huguenin et al. 2022, Nat. Comms.)

2. Subsurface warming of West 

Antarctic coastal waters 

linked to El Niño events 
(Huguenin et al., 2020, J. Clim.)
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work in progress slides omitted

12.6.22Maurice Huguenin     24



|| 12.6.22

48:20.46 37:17.17 37:31.56 37:26.94 39:48.61

39:26.58


	Slide 1
	Slide 2: Acknowledgment of Country
	Slide 3: Drivers and distribution of global ocean heat uptake over the last half century
	Slide 4: Importance of ocean heat content
	Slide 5: Global ocean-sea ice model
	Slide 6
	Slide 7: Global ocean-sea ice model
	Slide 8
	Slide 9: New spin-up for ocean-sea ice models
	Slide 10: Global ocean heat content anomalies, 0-2000 m
	Slide 11: Schematic
	Slide 12: 7 April 2022
	Slide 13: Cruise break
	Slide 14: Subsurface warming of the West Antarctic continental shelf linked to El Niño events
	Slide 15: Background
	Slide 16: The questions
	Slide 17: Forcing for the idealised simulations
	Slide 18: Forcing for the idealised simulations
	Slide 19: Forcing for the idealised simulations
	Slide 20: Shelf response to ENSO forcing
	Slide 21: The subsurface heat budget
	Slide 22: Schematic
	Slide 23: A journey through two research projects
	Slide 24
	Slide 25

