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The “canonical” view: PDO & NPGO track fixed atmosphere-ocean interactions
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Multiple Processes drive the PDO (and the NPGO)
Newman et al. 2016, J. Clim.

For the PDO:

e Aleutian Low

* Teleconnections from the tropics
* Atmospheric bridge
e Coastally trapped waves
* Tropical decadal variability

* Midlatitude ocean dynamics
* Reemergence
* Gyre dynamics
* Air-sea feedbacks
* Extra-tropics to tropics feedback




Aleutian Low variance declined in the late 1980s

Spatial Pattern
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The Aleutian Low creates correlated
environmental variability in the Gulf of Alaska
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Changes in Aleutian Low variance change relationships among
Gulf of Alaska climate variables

1950—1988 (high variance)

correlation with SLPa PCA variance explained : :
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Forcing of the PDO became less associated with the Aleutian Low

SLP regression on the PDO
(Nov-Jan SLP, Feb-Apr PDO)

1950-1988 1989-2012

Difference




Forcing of the NPGO weakened

SLP regression on the NPGO
(Nov-Jan SLP, Feb-Apr NPGO)

1950-1988

Difference

1989-2012




Spatial expression of PDO/NPGO has changed: Self-organizing maps of non-detrended SSTa

Incidence over time
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Spatial expression of PDO/NPGO has changed: Self-organizing maps of non-detrended SST
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Did expression of the PDO & NPGO change
in other regions in the late 1980s?

g X
Environmental Variables

Bering Sea
Wind direction (4)
Ice cover (3)

SST (2) A
e e 7
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Wind stress, SST (2), Bifurcation

Freshwater index, Upwelling (4),
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Central California Current
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Southern California Current
Temperature, Oxygen, Salinity

Biological Variables
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Groundfish'(4)

Salmon (3)
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Salmon (3) Current
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PDO effects weakened after 1988/89

Bayesian regression - ratio of slopes |

After 1988/89 : Before 1988/89
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NPGO effects weakened after 1988/89

Bayesian regression - ratio of slopes

After 1988/89 : Before 1988/89

Result Interpretation % e
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Effects on salmon weakened
(or changed sign) after 1988/89

Bayesian regression - ratio of slopes
After 1988/89 : Before 1988/89
Result Interpretation
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PDO expression may be
changing again since 2014

Gulf of Alaska sockeye salmon catches regressed
on the PDO: posterior distribution of slopes
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PDO expression may be
changing again since 2014

Anomaly

=0-=1964-1988 == 1989-2013 ==2014-2019

North Pacific Index (Nov-Mar)

GOA Sea surface temp. (Nov-Mar)

-2

PDO Index (Nov-Mar)




Trvasany ""H\'
h Q)

\\\\\\\x\-.,,///“.,

A N AN

VN

Implications

Suggests caution in use of PDO/NPGO as climate
indices over multidecadal time scales

Novel ‘packets’ of climate are associated with the
PDO/NPGO over time

Need to understand basin-scale -> regional
linkages driving nonstationarities






	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	The Aleutian Low creates correlated environmental variability in the Gulf of Alaska
	Changes in Aleutian Low variance change relationships among Gulf of Alaska climate variables
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18

