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Key result:

The feedback of surface fluxes on sea surface temperature
strongly decreases the spread of seasonal means
and
significantly improves the realism of air-sea interactions,
but

has only limited consequences
for extratropical land climate
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Modeling framework: HadSM4

l N144 atmosphere + Slab Ocean
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l Two 578-member ensembles with and
without active thermodynamic feedbacks

| SST, sea ice: 578 unique, identical trajectories

I'1 clear identification of impact of
presence/absence of feedback
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| Net (Wm~=2, %) Shortwave Longwave  Latent Sensible

] DJF mean 1.6 (16.9%) T6(00%)] 0.1 (-02%) -0.1(0.1%) -0.1 (0.4%)
G | b | f | DJF spread 6.5 (46.8%) 0.5 (6.7%) 0.2 (4.7%) BUIGSB%) 0.8 (27.1%)
Opdl alr-sed uxes 5-daily anomalies | 1.0 (1.8%) 0.4 (14%) 0.1 (0.7%) 0.5 (1.5%) 0.4 (3.3%)
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I Disabling the feedback ...
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Net heat flux

'l Thermodynamic feedbacks
strongly constrain the seasonal
variability of surface fluxes!




Why the increase in variability?
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Time lag structure

Il More flux memory without
the feedback

Il More realistic cross-

correlation structure with
feedback

I Constant mixed layer depth
inflates CCF structure

'l Big improvement from
including active feedback!

a)Indian (55E, 7S) SST ACF b)

Heat flux ACF

c)Heat flux leads

SST leads

1.0

0.5 1

......
* 5
P *e

0.0 A

correlation

1
ool R
......
! 0.5 - - : “nus
1

* — ERAB
| == = [F|ux-forced
; *  SST-forced
= HadGEM3

Maees wofea,
.
ot
.
.
.

d)Atlantic (40W, 45N)

f)

correlation

0 10 30 40 0 10 20
lag (days)

20
lag (days)

a) Flux-forced b) ERAS5

SST-SFIJNQPTEE

Flux leads 10 days
e) SST leads 10 days f)

30

40 ! 40

120

20

permitted



Impacts
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.. little dynamical change

.. low-latitude surface warming (increased heat flux)
.. small signals in Northern extratropics over land

.. increased precipitation mean and variance in (sub-)

tropical Southern hemisphere

.. DJF precipitation change up to 25% in Australia,

Southern Africa
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Extremes

I 10-year extremely wet winters
generally become more likely
(increase in precipitation
mean and/or variance)

I Most significant over the
ocean

I Land regions: Australia,
Southern Africa, Middle East
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Conclusion
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