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QUESTION:

How Is climate change impacting PTAS?
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ldentify ocean circulation indicators of
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APPROACH

Covariability between SSH and CHLa to
identify PTAs
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Gaube et al. 2014;
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Gaube et al. 2014;
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Loggerhead sea turtles foraging

from Polovina talk
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Trajectories of Loggerhead from Japan
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Seal Trajectories
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Seal Trajectories







We can use SSH/CHIa covariance as indicators

of “ecologically relevant” PTAs
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QUESTIONS

How will climate change impact the

LARGE-SCALE KOE dynamics?
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Climate Model Projections '

Community Earth System Model
CESM Large-Ensemble (n=30)
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difference 2050-2100 minus 1950-2000
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NPTZ
difference 2050-2100 Shift + Intensification

2050-2100

Hu et al. Nature, 2015;
Hu et al. JGR, 2017
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QUESTIONS
How about changes in LARGE-SCALE variance in KOE?
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QUESTIONS
How about changes in LARGE-SCALE variance in KOE?

difference 2050-2100 minus 1950-2000

We remove the anthropogenic signal first be removing

the ensemble mean trajectory at each point.
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How about changes in LARGE-SCALE variance in KOE?
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QUESTIONS
How about changes in LARGE-SCALE variance in KOE?
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LARGE-SCALE (> 300KM)

difference 2050-2100 minus 1950-2000

APPROACH

Decompose the KOE variance using EOFs/PCA analysis




EOF 1 52% of SSH variance ensemble mean
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Decompose the KOE variance using EOFs/PCA analysis
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EOF 1 52% of SSH variance ensemble mean
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LARGE-SCALE (> 300KM)
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Stronger NPTZ Variance
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QUESTIONS

How does climate impact the EDDY-SCALE variance in the
KOE?
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Significant changes in
the eddy-scale variance
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Significant changes in
EDDY-SCALE (< 300KM)
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Summary

Climate Change
Stronger NPTZ Variance

Impact on PTAs
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QUESTION:
Why are the mode PDO and NPGO modes getting

stronger in CESM under anthropogenic forcing?
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QUESTION:
Why are the mode PDO and NPGO modes getting

stronger in CESM under anthropogenic forcing?
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Precursors
Dynamics

SPRING (AMJ)

Vimont et al., 2001, Anderson, 2003,
Alexander et al., 2011; Anderson et al. 2013
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Vimont et al., 2001, Anderson, 2003,
Alexander et al., 2011; Anderson et al. 2013
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Di Lorenzo et al., GRL, 2015
Di Lorenzo and Mantua,
ENSO ) Nature Climate Change, 2016
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Liguori and Di Lorenzo, Climate Model Ensemble
GRL, 2018 CESM-LENS RCPS8.5
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Liguori and Di Lorenzo,
GRL, 2018
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1-YEAR LAG
CORRELATION

NPGO --> PDO




1-YEAR LAG
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NPGO --> PDO
PDO-like

Joh and Di Lorenzo, GRL, 2017
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EVIDENCE FOR

ANTHROPOGENIC FORCING

of PTAs from CESM Large-

Ensemble
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