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e Atlantic Multidecadal
cillation without a role for
ean circulation

“lement,'” Katinka Bellomo," Lisa N. Murphy,' Mark A. Cane,”
ten Mauritsen,” Gaby Ridel,” Bjorn Stevens®

Simulate AMO features w/prescribed OHT
Atmospheric forced
Ocean may be response to, not driver of, AMO



models (yes), reconstructions (?)
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2’s remain unanswered:
hanisms (is the ocean overturning involved, which elements)?

ustness (persistence! presence and timescale of the change...aspec
- on predictability of the system)

)o the overflows vary? (Mainly ISOW)
On what timescales!?
What aspects (velocity, density etc.)

Effects (e.g. relationship to ventilation and ocean carbon chemistr
Why
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2081 m Sed. Rate: = 50 cm ka'!




Deeper/southern site = smaller grain size mean and variabilit
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milar frequencies

s ocean role/response
) AMO timescales

AMYV Index
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“ertain-phasing

eah could either
or be driven by
climate.

ermine phase
elp differentiate
nechanisms

res absolute age
peaks (Irvali et al

in prep.)
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ns on multidecadal-centennial timescales over past 10 kyr

/ observations
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/ does bottom flow south of ridge relate to ISOV

a fully coupled global climate model — Bergen Climate Model (BCM
model has produced a 500-yr long simulation which includes histor
solar irradiance and volcanic aerosol variations

1‘ '- | I < North Atlantic Current
500| Eastern overflow
S “ .
)rrelahon between the eastem overﬂow and 8 1500
wnstream velocity in deep layers © \.\_ ‘
@ 2000 f
£ “Gardar Drift”
, : | 2500 f !
The ocean part of BCM is an
isopycnal model, i.e., z-coordinate 3000 “Gardar Drift* s defined v\-‘

is defined on density surfaces. as the mean velocity in
| | the five deepest layers \
acnn L in three grid cells



m— FSC overflow
FSC overflow density

Using FSC density an
transport we are able
explain (r=0.87) ~ 76 % c
variability in the downst
velocity at the Gardar [
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ywnstream velocity not simple metric for overflow transport (density more

\portant)

nversely, processes controlling FSC overflow transport are not necessarily tho

at drive flow along the GD (important how one upscales the significance of pra
gnals using models)
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reased bottom flow = decrease overflow (density & transport) & fl
shoals (shallower isopycnals thicken and increase in velocity).

tions for proxy records, location vital, around axis of flow (could vz
long timescalesThornally etal, 201 3).
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variance blorF
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v Not the (direct) mechanisms driving GD i

** ¢ Major circulation modes not correlated w
strength of GD operates independently
of gyre circulation.

Correlation
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Composite of weak flow states
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2rflows varying vertically may be hard to metric with one or a few
‘ecords however, may leave a fingerprint in other water mass/ventil:

(test with §'3C)
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‘uncorrected
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* both +/- ventilated
more/less carbon uptake!

Requires preformed A

* How to increase decrease!
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corrected

freq.““chatter” makes sense
E.g. A (decreases) in LSW
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C. wuellerstrofi 3 pt smooth
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...climate-circulation pnasing i bD
/ flow on Gardar (model) related to ISOW (density&transport)

/ flow (model GD) migrates vertically and driven by Nordic Seas changes (
idge density gradients)[Lohmann et al., 2015; Langehaug et al, 201 6]

V ventilation varies on decadal-centennial timescales (DSOW&ISOW)
SPG cold, fresh, lower density = weaker BWV ventilation & flow (LSWV?)
(salinity dominance for buoyancy)

dern BW ventilation (8'3C) near its Holocene peak
* Recent natural variability marked by decreases from modern state.

Itidecadal BWV variability through Holocene (intermittent strength), larger
iability on centennial and millennial timescales.

-millennial most prominent (esp. last 8 kyr)

-prominent variability (centennial events) early Interglacials



