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Status quo
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Status quo

* K is often based
on mixing length
argument

KﬂIL x VL

* We estimate V with Eady Vo — I
growth rate and length par — OFE
scale

* Overall L?dependence 9

e Lis estimated as a Kpar X 0p L

minimum of two length
scales

* Deformation radius

* Planetary Rhines scales

* We suggest adding v\ /2

topographic Rhines scale L, = ( p‘”")
to create bottom slope Pr
sensitivity

B topo

Bplanetary

Ratio of

OFE

~ Br

Nummelin & Isachsen (2024)

2 3 22

A
Sterl et al. (2024)
Ky
K =
1+ &
22

4/10



Model setups using the NorESM framework

BLOM channel simulations BLOM OMIP-II simulations
15 years, constant winds, several slope 2-cycles (110-years), global 1-deg resolution
angles/stratifications, f-plane, eddy (NorESM2 CMIP6).

resolving and parameterized resolutions.
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Results — channel model

* Including the topographic Rhines scale ( , IX) improves
the results in comparison to using deformation radius (V1)

slope slope
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Results — channel model

slope slope

* Including the topographic
Rhines scale ( , 1X)
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Results —argument for making consistent changes
to GM and Redi parameterizations

* Changing GM in isolation gives
strong MOC response but acts to
worsen temperature bias in SO

Depth [m]

* Changing Redi in isolation leads to
weak MOC response, but acts to
improve temperature biases

Depth [m]
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Depth [m]

Results —argument for making consistent changes
to GM and Redi parameterizations

* Changes in isolation are mostly
linearly additive, except in the SO

* We suggest changing GM and Redi
together

o Consistent MOC change
o Improved bias in SO

variable GM aBd Redi
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Results — channel model

* Theory and simulations suggest that over
the sloping topography eddy transport has
strong B2 dependency.

* Mixing length approach with a topography
aware length scale leads to reduced
diffusivity over the slopes, stronger mean
flow, and globally reduced biases. e
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