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Does the inclusion of X significantly improve the predictability of Y
beyond Y’s ability to predict itself?
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Does the inclusion of X significantly improve the predictability of Y
beyond Y’s ability to predict itself?

...that is, does using X andY to predictY do a better job than if we had
just usedY to predict itself?

Jan.29,2018 NCAR Climate Variability and Change Working Group Meeting



p: number of lags U influencing U T influencing U .
(model order) l residuals

( \ [ \
Ut)=a Ut -1+ +a,Ut—p)+ b Tt —1)+ -+ b,T(t —p) Hey

T(t) = \cl‘U(t — D+ -+, Ut — p)} +dT({t—1)+ - +d,T(—p) t|e;

T \ ,

U influencing T T influencing T

following general framework laid out by Strong,
Magnusdottir, and Stern (2009)
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(all lags) significant
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Warmer Arctic
drives stronger
winds in North
Pacific
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Similar results using other causality

methods (Samarasinghe et al. (2017, 2018))
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VAR gives us a way to directly compare models and reanalysis
CESM doesn’t look too bad compared to reanalysis

VAR helps us examine feedback loops—we can begin to understand how the

Arctic and the midlatitudes affect each other in tandem
Positive feedback loop between winds and Arctic temperature in N. Pacific—warmer
Arctic strengthens winds, which drives further Arctic warming
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For More on Causal Discovery and Relevant Climate Science
Applications, Check Out...

* Ebert-Uphoff, I.,and Y. Den §20I2)—Causal discovery for climate research using graphical
models. J. Climate, 25, 5648-5665.

* Kretschmer, M. et al. (201 6)—UsinF causal effect networks to analyze different Arctic
drivers of midlatitude winter circulation. J. Climate, 29, 4069-4081.

* McGraw, M., and E. Barnes—Memory matters: A case for Gran%er causality in climate
variability studies. J. Climate, under review (revisions submitted 11/2017).

* Runge, J.,V. Petoukhov, and ]. Kurths (2014)—Quantifying the strength and delay of

cIimatjc interactions: .the ambiguities of cross correlation and a novel measure based on
graphical models. J. Climate, 27, 720-739.

* Samarasinghe, S. et al. (2017)—A study of causal links between the Arctic and the
midlatitude jet-streams. Proc. Seventh Intl. Workshop on Climate Informatics (Cl 2017), NCAR
Technical Note NCAR/TN-536+PROC.

* Samarasinghe, S., et al. (2018)--
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