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Why oceanic heat transport?

Arctic 
Sea Ice
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Why oceanic heat transport?

AMOC
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Map in 1909 Model

Helland-Hansen, B., 
& Nansen, F. (1909)

Thanks to HPC 
facility at UEA
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Velocity x Temperature𝑸 = 𝝆𝑪 න 𝑽 ∙ 𝑻 𝒅𝑨

What is oceanic heat transport?
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Heat carried 
by eddy
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𝑽 = 𝑽𝑺𝒕𝒆𝒂𝒅𝒚 + 𝑽′𝒆𝒅𝒅𝒚

𝑻 = 𝑻𝑺𝒕𝒆𝒂𝒅𝒚 + 𝑻′𝒆𝒅𝒅𝒚  

𝑸 = 𝑸𝑺𝒕𝒆𝒂𝒅𝒚 + 𝑸′𝒆𝒅𝒅𝒚

Reynolds Decomposition
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Heat carried by 
steady mean flow
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Where are eddies

Alongstream direction

(a) Time-mean Temperature profiles

(b) Temperature anomaly variance

Temperature varies a lot at this depth

7/10

72N



Depth and Seasonal dependence

• Heat transport in winter 
(DJF, blue) is greater 
than summer (JJA, red)
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• Maximum by eddy 
(dashed lines) centered 
at ~ 450m

• Maximum by mean     
(solid lines) centered at 
~200m

eddy

Mean flow



Interannual variability?

44 TW extracted to the west by eddies, no interannual changes 

48 TW to the east by Mean flow 48 TW

44 TW
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Takeaways

1. Eddies extract A LOT 
of heat (warm water) 
away from the current

2. Eddies extract more 
heat at depth and 
during winter

3. Eddies extract heat 
constantly year to year 

JGR-oceans, under review 10/10
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