Pacific Decadal Oscillation and oxygen decline
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Suboxic regions of the Pacific Ocean
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1- mechanisms controlling the mean O2 state
2- role of the Pacific Decadal Oscillation



1. Mean state: oxXygen Too little equatorial O2 : “typical bias”
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1. Mean state .lme anlsms
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1. Mean, state .lme a
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2. PDO and north Pacific Ocean oxygen

leading pattern of SST variability north of 20°N in the Pacific Ocean (Mantua et al., 1997)
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2. PDO and circulation
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2. modeling strategy — hindcasts

Spinup (equilibrium) Hindcast (e.g 1948 — 2007)
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2. modeling strategy — composites

Spinup (equilibrium) 50y
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2. PDO+ compared to PDO- . oxygen concentration
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2. PDO+ compared to PDO- :

mechanisms
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2. PDO+ compared to PDO- : mechanisms
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2. PDO+ compared to PDO- : adjustment
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. Variablility : PDO+ compared to PDO-
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Changes in O2supply are responsible of the variability !



2. PDO+ compared to PDO- : upwelling systems
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2. PDO+ compared to PDO- : upwelling systems

S0M —
20N —
— 40 i 17— 1= =1 =
20
10N — - L
—] [N
20, — -
o= — 0 B B
10°% —. * 7 i
20°5 — —20. — -
n g Ekman Pumping -
0 _bﬁ;ﬂ:\ ~49. - Peru upwelling
1|5-!j='|-: 1855w 13570 DlJIFIMIAIMIJIJIAISIOINID
100, L s 1l
k. : :
k. : :
T : :
.. . . Bl — —
Productivity and respiration decrease : _ |
weaker circulation / more stratified Increase 50. — o -
. Shortwave—radiations [

I T
o J F M a M ) J A 5 0N D

Circulation and local forcings are important !



2. PDO+ compared to PDO- : upwelling systems

v Major role of the local changes
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Conclusion

- mostly advective processes at the equator

- major role of diffusive processes in the northern and southern suboxic regions
- PDO+ : + 7% suboxic regions compared to PDO-

- large scale circulation / local changes in the upwelling systems ?

Trade winds




Climate modes In the Pacific Ocean

A MODEL FOR EXPLAINING PACIFIC DECADAL DYNAMICS
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