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Question: How does the eddy-induced heat transport compare
to air-sea heat fluxes or heat transport by the mean flow?.

B
Motivation: Eddy heat fluxes suggested to be important \ o~
surface observation (Isachsen et al 2012) and 1D mixing model }: %
modeling challenge \
Methods: v

(Huang et al 2023), a budget analysis is lacking due to

1. Define a “strip” along the current —> 2. volume/heat budget

3. Reynolds Decomposition to identify eddy

T = Tclim + T, V = Vclim + V'’

Seasonal climatological cycle, e.g., mean over
DJF, MAM, JJA, SON in 1996-2016
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(a) Volume Convergence = South + North + West + East + Surface (b)
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Heat or AV = vV A
pC,| —dV =pC,| =V -(VymTgim)dV+pC,| =V -(VT)dV+ QatmdV
budget v ot 1% v v

OHC tendency mean flow eddy Air-sea fluxes

Table 1. Heat-budget closure and decomposition for the NwASC strip (TW).

: Advective heat convergence Air-sea fMiddy/Mean Air-sea/Mean
Region heat loss (%) (%)
Mean Eddy Total ea ¢ ¢
(W/E/S/N) (W/E/S/N) (W/E/S/N)
Norwegian 35 -29 6 -6 -83% -17%

Shelf (—2/19/110/-92) (-30/—1/2/0) (—32/18/112/—92)

Norway

to 22 -14 8 -8 -64% -36%
Svalbard (54/—-72/92/-52) (—8/-5/0/—1) (46/—77/92/—53)

Svalbard 10 -6 4 -4 -60% -40%
Shelf (—4/-3/52/-35) (—-6/—1/1/0) (—10/—4/53/—35)

Whole
NwASC

“strip”

67 -49 18 -18
(48/—56/110/—35) (—44/—7/2/0) (4/—63/112/—35)

Notes: (1) Advective heat convergence Total = Mean + Eddy. Values are time means over [996-20106. (11

Heat fluxes across boundaries are listed as West/East/South/North, computed relative to T,y = 0°C. The
convergence is reference-independent. (iii) Eddy/Mecan = 100% x Eddy/Mcan; Air-sca/Mecan =

100% x Air-sea/Mean.
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Depth and latitudinal
dependence
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Temporal variability
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Takeaways

- Eddy heat divergence (cooling) along the Norwegian Atlantic
Slope Current (NwWASC) largely offsets more than 70% heat
convergence (warming) by the mean flow

- Eddy heat divergence peaks subsurface (near steepest
Lofoten Islands)

- Eddy heat divergence remains relatively stable on interannual
timescales, even though obvious seasonality
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Can modellers life be easier?
As easy as online shopping?

Configure a model |

by drawing a regionf and cheap

- Cloud-hosted

-‘Bugs-avoided j* Computation-

‘Inputs-ready

optimized

I« Analysis-ready, }

e.g, budget
closure

l Run a model fast | Integrate specific}

t needs/functions §

Operate for services

§ -Science question
i *Policy-informing
§ *Shipping routes

{ ‘Aquaculture
‘Environment-

i monitoring

¢ -Early-warning

Data
assimilation
Sensitivity
Experiments
Senario-
experiments
Pre-cooked
Validation
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