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compensate for circulation biases

but replumb the biological pump

Benoit Pasquier, Mark Holzer, Matthew A Chamberlain,

Richard J Matear, Nathaniel L Bindoff, Francois W Primeau
DP210101650

€) i UcCh




Biogeochemistry Ocean circulation

model

PCO2
P, C, O — -

cycles

)

o



- Steady-state ocean circulation
- \ No time stepping! No spinup!

OCIM2 matrix

data-assimilated

»"
>



- Steady-state ocean circulation
- \ No time stepping! No spinup!

OCIM2 matrix

data-assimilated

R
NS

X ACCESS-M matrix

Ry from ACCESS1.3

R CMIP

models
?

»"
>




- Steady-state ocean circulation
- \ No time stepping! No spinup!

OCIM2 matrix

data-assimilated

R
NS

X ACCESS-M matrix

Ry from ACCESS1.3

R CMIP

models
?

»"
>




(m)

L

Dept

(m)

L

Dept

1000

2000

3000 r

4000

5000

6000

1000

2000

3000

4000

5000 r

6000

Model vs observations

=== QObservations

TA

= mModel
== =1 observations

1 2

[PO,] (UM)

3 0 100 200

[O,] (M)

2200 2300

[DIC] (uM)

300 2000 2100

2400

2500

2400 2450

[TA] (UM)

2350

2500



Carbon export is larger for ACCESS-M

POC flux at z = 100m
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Carbon export is larger for ACCESS-M

POC flux at z = 100m
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Biogeochemistry model
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Regenerated DIC inventory from POC, DOC, and PIC
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Regenerated inventory = export x re-exposure time

inventory (PgC)

re-exposure time (yr)

export (PgC yr-1)



Regenerated inventory = export x re-exposure time
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C pump contributions

Regenerated inventory = export x re-exposure time
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POC: transfer efficiency 500m below euphoric zone

90°N H

50°N g O- effect

30°N

Transfer efficiency

| effect

ACCESS-M OCIM2



OCIM2

ACCESS-M

Mixed layer depth

90°N
60°N
- 3000
30°N
- 2000
0 1400
30°S 1000
60°S 700
90°S 200 §
JO°N 300 =
60°N 200
30°N 140
0° 100
70
30°S
50
60°S -
90°S MLD = seafloor

90°E 180° 90°W 0°



Deep mixed layer depth
means short re-exposure time
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It affects the response to perturbations!




Crank up Southern Ocean productivity
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PO4 response
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DIC response

Atlantic Pacific
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O2 response

Atlantic Indian

- O

N

Depth (km)

-l o o 0) ~ w

- -100

-200

N

-300

Depth (km)

ACCESS-M  OCIMZ

o o0 B~ W



Take home

A good fit Is not enough...

Watch out for key metrics of circulation and pump
(export, re-exposure time, regenerated inventories)!

Why"? Because they shape the response to
perturbations like climate change.



