INCREASING VARIANCE AND SYNCHRONY IN
NORTH PACIFIC CLIMATE AND ECOSYSTEMS

by Emanuele Di Lorenzo, Bryan Black,

Giovanni Liguori and Younji Joh
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A BRIEF PRIMER ON
NORTH PACIFIC CLIMATE VARIABILITY
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Anomalies in Westerlies
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Change In Location
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Mean Winter Anomalies

Extension of Aleutian Low
Southward Shift in the storm tracks
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Southward Shift in the storm tracks



2 dominant types of changes
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® [Explain largest fraction North Pacific decadal variability

SSTA

ABOUT THESE PATTERNS

® Delayed impacts the western boundary
® Statistically independent but not dynamically

SSTA RANGE [-0.8C +0.8C]




PDO-type
ARC Pattern

NPGO-type
GOA Pattern

<

e

EOF1 Winter SSTa

JFM 2014 JFM 2015

3 -3
1980 1985 1990 1995 2005 2010 2015 1980 1985 1990 1995 2000 2005 2010 2015




Cross Correlation
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Correlation

lag years




20-year Running Correlation

EOF2 (year 0) vs. EOF1 (year +1)

95% significance
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QUESTION

What is the mechanism linking

these two patterns?
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So how does this pattern
trigger ENSQO?
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CLIMATE HYPOTHESIS for the DECADAL VARIABILITY

Di Lorenzo et al. GRL, 2015
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MULTI-YEAR PERSISTENCE OF WARM BLOB 2014/15

TSy D! Lorenzo and Mantua Nature CC, 2016 KIINIPINE
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Evidence for a Significant INCREASE IN THE PDV VARIANCE
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Evidence for a Significant INCREASE IN THE PDV VARIANCE

PACIFIC DECADAL VARIABILITY INDEX
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Climate Model Example
1950 2000 2050 2100
Liguori et al. GRL, 2016




Evidence for a Significant INCREASE IN THE PDV VARIANCE

20-year Running Variance
PACIFIC DECADAL VARIABILITY INDEX

Observations
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Evidence for a Significant INCREASE IN THE PDV VARIANCE

20-year Running Variance
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INCREASE IN THE VARIANCE ECOSYSTEM DRIVERS
(e.g. Upwelling, Sea Level, Rivers, Drought)




Pacific Decadal Variability Index vs. Ecosystem Drivers

CORRELATIONS

Black et al., 2016
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CORRELATIONS Black et al., 2016
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Significant INCREASE IN THE PDV VARIANCE
INCREASE IN THE VARIANCE OF ECOSYSTEM DRIVERS

20-year Running Variance — PDV Index
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Significant INCREASE IN THE PDV VARIANCE
INCREASE IN THE VARIANCE OF ECOSYSTEM DRIVERS
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Significant INCREASE IN THE PDV VARIANCE

INCREASE IN THE VARIANCE OF ECOSYSTEM DRIVERS

INCREASE IN THE ECOSYSTEM SYNCHRONY




Significant INCREASE IN THE PDV VARIANCE

INCREASE IN THE VARIANCE OF ECOSYSTEM DRIVERS

INCREASE IN THE ECOSYSTEM SYNCHRONY

REDUCTION OF PORTFOLIO EFFECT



Significant INCREASE IN THE PDV VARIANCE

QUESTIONS

Why is Pacific Decadal Variance increasing?

Is this related to greenhouse forcing?




CLIMATE HYPOTHESIS for the DECADAL VARIABILITY
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CLIMATE HYPOTHESIS for the DECADAL VARIABILITY
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CLIMATE HYPOTHESIS for the DECADAL VARIABILITY

HYPOTHESIS #2

The Meridional Modes are getting

stronger.
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CLIMATE HYPOTHESIS for the DECADAL VARIABILITY

HYPOTHESIS #2

The Meridional Modes are getting
stronger.

SSTa of Meridional Modes
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CLIMATE HYPOTHESIS for the DECADAL VARIABILITY

Meridional
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CLIMATE HYPOTHESIS for the DECADAL VARIABILITY

Sensitivity of SST to winds
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CLIMATE HYPOTHESIS for the DECADAL VARIABILITY
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Significant INCREASE IN THE PDV VARIANCE

both observations and climate models




Significant INCREASE IN THE PDV VARIANCE

both observations and climate models

INCREASE COUPLING INCREASE VARIANCE IN
BETWEEN PDO/NPGO ECOSYSTEM DRIVERS

both observations and climate models long-term in situ observations
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REDUCTION OF PORTFOLIO EFFECT IN
OCEAN AND LAND ECOSYSTEMS




EVIDENCE FOR Significant INCREASE IN THE PDV VARIANCE

GREENHOUSE FORCING both observations and climate models
leading to stronger Meridional
Modes and ENSO variance

INCREASE COUPLING INCREASE VARIANCE IN
BETWEEN PDO/NPGO ECOSYSTEM DRIVERS

both observations and climate models long-term in situ observations

INCREASE IN THE ECOSYSTEM SYNCHRONY

long-term in situ observations

REDUCTION OF PORTFOLIO EFFECT IN
OCEAN AND LAND ECOSYSTEMS




EVIDENCE FOR Significant INCREASE IN THE PDV VARIANCE

GREENHOUSE FORCING both observations and climate models
leading to stronger Meridional
Modes and ENSO variance

INCREASE COUPLING INCREASE VARIANCE IN
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THANK YOU!

REDUCTION OF PORTFOLIO EFFECT IN
OCEAN AND LAND ECOSYSTEMS
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