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dSSTa(t)
dt

=α ⋅SLPI(t)− SSTa(t)
τ dissipation
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• Tropical teleconnection accounts ~50% 

• North Pacific contribution strong but not unusual
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Are these extreme climate events becoming more frequent?



North Pacific 
Gyre Oscillation 

OCEAN

North Pacific 
Oscillation

ATMOSPHERE

ENSO

Aleutian Low
ATMOSPHERE

ENSO

Pacific 
Decadal Oscillation

OCEAN

-200 -150 -100

0

20

40

60

-2 -1.5 -1 -0.5 0 0.5 1 1.5 2

-200 -150 -100

0

20

40

60

-2 -1.5 -1 -0.5 0 0.5 1 1.5 2

Winter 
2013-2014

Winter 
2014-2015

TROPICS 

EXTRA-TROPICS 

-200 -150 -100

0

20

40

60

-2 -1.5 -1 -0.5 0 0.5 1 1.5 2

-200 -150 -100

0

20

40

60

-2 -1.5 -1 -0.5 0 0.5 1 1.5 2

Winter (JFM) 

2014
Winter (JFM) 

2015

ENSO

-200 -150 -100

0

20

40

60

-2 -1.5 -1 -0.5 0 0.5 1 1.5 2

Fall (OND)

2014

Evolution of the warm blob

Fall 2015

?

North Pacific 
Oscillation

ATMOSPHERE



North Pacific 
Gyre Oscillation 

OCEAN

North Pacific 
Oscillation

ATMOSPHERE

ENSO

Aleutian Low
ATMOSPHERE

ENSO

Pacific 
Decadal Oscillation

OCEAN

-200 -150 -100

0

20

40

60

-2 -1.5 -1 -0.5 0 0.5 1 1.5 2

-200 -150 -100

0

20

40

60

-2 -1.5 -1 -0.5 0 0.5 1 1.5 2

Winter 
2013-2014

Winter 
2014-2015

TROPICS 

EXTRA-TROPICS 

-200 -150 -100

0

20

40

60

-2 -1.5 -1 -0.5 0 0.5 1 1.5 2

-200 -150 -100

0

20

40

60

-2 -1.5 -1 -0.5 0 0.5 1 1.5 2

Winter (JFM) 

2014
Winter (JFM) 

2015

ENSO

-200 -150 -100

0

20

40

60

-2 -1.5 -1 -0.5 0 0.5 1 1.5 2

Fall (OND)

2014

Evolution of the warm blob

Fall 2015

?

STRENGTH 

of tropical/extra-tropical coupling

OBSERVED

Wang et al. 2014

North Pacific 
Oscillation

ATMOSPHERE



North Pacific 
Gyre Oscillation 

OCEAN

North Pacific 
Oscillation

ATMOSPHERE

ENSO

Aleutian Low
ATMOSPHERE

ENSO

Pacific 
Decadal Oscillation

OCEAN

-200 -150 -100

0

20

40

60

-2 -1.5 -1 -0.5 0 0.5 1 1.5 2

-200 -150 -100

0

20

40

60

-2 -1.5 -1 -0.5 0 0.5 1 1.5 2

Winter 
2013-2014

Winter 
2014-2015

TROPICS 

EXTRA-TROPICS 

-200 -150 -100

0

20

40

60

-2 -1.5 -1 -0.5 0 0.5 1 1.5 2

-200 -150 -100

0

20

40

60

-2 -1.5 -1 -0.5 0 0.5 1 1.5 2

Winter (JFM) 

2014
Winter (JFM) 

2015

ENSO

-200 -150 -100

0

20

40

60

-2 -1.5 -1 -0.5 0 0.5 1 1.5 2

Fall (OND)

2014

Evolution of the warm blob

Fall 2015

?

STRENGTH 

of tropical/extra-tropical coupling

OBSERVED

Wang et al. 2014

NATURAL

(MODEL)

GREENHOUSE FORCING

(MODEL)

?

?

North Pacific 
Oscillation

ATMOSPHERE



North Pacific 
Gyre Oscillation 

OCEAN

North Pacific 
Oscillation

ATMOSPHERE

ENSO

Aleutian Low
ATMOSPHERE

ENSO

Pacific 
Decadal Oscillation

OCEAN

-200 -150 -100

0

20

40

60

-2 -1.5 -1 -0.5 0 0.5 1 1.5 2

-200 -150 -100

0

20

40

60

-2 -1.5 -1 -0.5 0 0.5 1 1.5 2

Winter 
2013-2014

Winter 
2014-2015

TROPICS 

EXTRA-TROPICS 

-200 -150 -100

0

20

40

60

-2 -1.5 -1 -0.5 0 0.5 1 1.5 2

-200 -150 -100

0

20

40

60

-2 -1.5 -1 -0.5 0 0.5 1 1.5 2

Winter (JFM) 

2014
Winter (JFM) 

2015

ENSO

-200 -150 -100

0

20

40

60

-2 -1.5 -1 -0.5 0 0.5 1 1.5 2

Fall (OND)

2014

Evolution of the warm blob

Fall 2015

?

STRENGTH 

of tropical/extra-tropical coupling

?

OBSERVED

Wang et al. 2014

NATURAL

(MODEL)

GREENHOUSE FORCING

(MODEL)

?

North Pacific 
Oscillation

ATMOSPHERE



North Pacific 
Gyre Oscillation 

OCEAN

North Pacific 
Oscillation

ATMOSPHERE

ENSO

Aleutian Low
ATMOSPHERE

ENSO

Pacific 
Decadal Oscillation

OCEAN

-200 -150 -100

0

20

40

60

-2 -1.5 -1 -0.5 0 0.5 1 1.5 2

-200 -150 -100

0

20

40

60

-2 -1.5 -1 -0.5 0 0.5 1 1.5 2

Winter 
2013-2014

Winter 
2014-2015

TROPICS 

EXTRA-TROPICS 

-200 -150 -100

0

20

40

60

-2 -1.5 -1 -0.5 0 0.5 1 1.5 2

-200 -150 -100

0

20

40

60

-2 -1.5 -1 -0.5 0 0.5 1 1.5 2

Winter (JFM) 

2014
Winter (JFM) 

2015

ENSO

-200 -150 -100

0

20

40

60

-2 -1.5 -1 -0.5 0 0.5 1 1.5 2

Fall (OND)

2014

Evolution of the warm blob

QUESTION 

Why would this connection become stronger?
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QUESTION 

Why would this connection become stronger?
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Hypothesis:

Thermodynamic ocean-atmosphere 

coupling is stronger
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Working Hypothesis for generation of persistence, stronger 

and more frequent of climate event in the North Pacific


