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Atmosphere-Ocean interactions along major SST fronts

Mean/variability sensible heat flux
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 Mean heat fluxes and their variability concentrate along SST fronts

. Heat exchange mainly associated with sub-weekly timescales
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Atmosphere-Ocean interactions along major SST fronts

Mean/variability sensible heat flux

Mean/variability latent heat flux
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Response of extratropical cyclones along SST fronts

Detect and track cyclones
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Response of extratropical cyclones along Gulf Stream and Kuroshio

Pressure Tendency (hPahr)

Pressure Tendency (hPa hr1)

Pressure tendency

1.0

0.5 A

0.50

0.00

—0.50 ~

—1.00 A

—1.50
24

-12 6 0 6 12
Time (hours)

Distance (km)

Distance to SST front

1000 .
750 - g
250 - i
T
—250 - \’i‘/\
—500 - !
; — C1
~750 A — C2
C3
_1000 1 1 1 : 1 1 1
-24 -18 -12 -6 0 §) 12 18 24
Time (hr)
1000 i
750 1 i
500 - i
_. 250 A |
- i
=3 i
I L
c 1
S |
0 i
—500 - :\/__
—750 A — C2
C3
_1000 T T T l T T T
24 -18 -12 6 0 6 12 18 24

Time (hours)

C

c3[ SST front

C2

Spensberger, and
Spengler (2020a,b)

Tsopouridis,




Response of extratropical cyclones along Gulf Stream and Kuroshio

C3 intensifies fastest
C1 faster than C2

C3 intensifies fastest
C2 faster than C1
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What if the SST fronts are smoothed?

Pressure tendency
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What if the SST fronts are smoothed?

Pressure tendency
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Direct and indirect effect of surface fluxes on cyclones
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Direct and indirect effect of surface fluxes on cyclones
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Direct and indirect effect of surface fluxes on cyclones
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Direct and indirect effect of surface fluxes on cyclones

Indirect effect

Main influence through latent heat
release associated with
downstream latent heat fluxes
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Direct and indirect effect of surface fluxes on cyclones

Indirect effect
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Baroclinicity in Storm Tracks
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Baroclinicity in Storm Tracks
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Baroclinicity in Storm Tracks
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SST - Water Cycle - Storm Tracks
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SST - Water Cycle - Storm Tracks
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SST - Water Cycle - Storm Tracks
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Conclusions

Extratropical cyclones mainly

Diabatic frontogenesis alon
iInfluenced indirectly by surface fluxes 9 J

SST front mainly in absence
of atmospheric fronts

Reeder, Spensberger, and Spengler (2021)

through changes in latent heat release

associated with SST downstream

Haualand and Spengler (2020) Bui and Spengler (2021)
Tsopouridis, Spensberger, and Spengler (2020a,b)

Diabatics play leading role in storm
track position and intensity driven by
water cycle associated with SST.

Ogawa and Spengler (in prep.) Marcheggiani and Spengler (in prep.)

Climatological differences when
smoothing SST mainly attributable

to absence of cyclones
Tsopouridis, Spengler, and Spensberger (2021) Papritz and Spengler (2015)

Atmosphere-Ocean interactions occur on sub-weekly

timescales. Cold air outbreaks play a significant role in

sensible and latent heat exchange
Ogawa and Spengler (2019)







What if the SST fronts are smoothed?

Difference in surface fluxes Cyclones present No cyclones present

Surface sensible (contour) and latent
(shading) heat fluxes in CNTL
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What about fronts?

Frontal frequency and Findings based on ERA-
climatological contributions Interim confirm idealised
to frontogenesis
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