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Introduction

Background to: Heat and carbon coupling reveals ocean
warming due to circulation changes (2020)

Goal: use ocean carbon storage patterns to infer how
circulation changes affect ocean heat storage

i

Crucial: Anthropogenic carbon storage patterns are
unchanged when ocean circulation changes




1%C0O2 simulation with ESM2M:
‘ CR = 0.98 ‘

Cant free currents (mol/mz2) Cant fixed currents Cant redistributed

T 200
e\ B I| 4 "\
p— .
2

200

150

50 =100
50
)
IS 10
g b
1-50
-100
50 F : ]
; -150
-200 -100Longitu 0 100 2 -200 -100 0 o0 o
R =0.
H (GJ/m2) C 0.93




Carbon and CFC storage

Compare Cant and to other atmospheric gas: CFCs (Chlorotluorocarbons)

Compare 1%C0O2 simulation to RCP8.5 experiment (which has CFCs)
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Carbon and CFC storage

z Ocean uptake of atmospheric gasses is driven by air-sea difference in partial pressure:

7 Atmospheric gasses are well-mixed
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Carbon and CFC storage

w partial pressure and concentration relationship:
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Temperature dependence

w How does the sensitivity relate to temperature”

w —ffect of spatially-varying ocean temperature can be removed:

opCO2/aDIC
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Internal pathways

w CFC Is purely passive tracer, so deep ocean storage due to only physics

w —ffects of biology on carbon is small: COz2 is non-radiative gas
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Carbon and CFC storage

Correlation of surface Cant and fixed circulation T-changes leads to similar storage

Anti-correlation of surface CFC and fixed circulation changes leads to dissimilar storage
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w Similar storage patterns in observations:

Updated from DeVries et. al. 2014

Observed integrated upper 2000m storage
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/| Ocean carbon storage is uniquely similar to fixed circulation heat storage

_J Since atmospheric gasses are well-mixed, ocean partial pressure of
~  Qgasses is forced to be mostly homogeneous

V| The sensitivity of the ocean tracer concentration to partial pressure
determines surface pattern of storage - set by mean state

V| Changes in ocean internal pathways appear to less influential
on column-integrated storage patterns than surface
concentration patterns




