S2S Precipitation Forecasting, May 18, 2017

Seasonal Prediction of Atmospheric Rivers
and the ENSO
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ENSO induced circulation change
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Questions

* How does ENSO impact on Atmospheric Rivers?

(Kim and Alexander 2015, Kim et al. 2017)

* How well do models predict the AR-ENSO relation?

“Will this winter be dry or wet?”

(Kim and Zhou 2016, Zhou and Kim submitted)



Data and method

 Atmospheric River (Rutz et al. 2014)
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ARs and ENSO

El Nino

EQ- e
-

150E 180 150W 120W 90W

I 1T [ 1 |
-2.1-1.8-1.5~1.2-0.9-0.6~0.3 0 0.3 0.6 0.9 1.2 1.5 1.8 2.1

- 2
_‘ (’

150E 180 150W 120W
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Landfalling ARs

Landfalling AR frequency

El Nino La Nina




Moisture Flux Convergence

Climatology El Nino La Nina

Moisture flux convergence
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Relative Contributions
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Recent winters
SST & 500GPH anomaly AR Frequency anomaly
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Questions

* How does ENSO impact on Atmospheric Rivers?

* How well do models predict the AR-ENSO relation?



NMME seasonal hindcasts

e ENSO prediction

 Seasonal ARs prediction
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Prediction skill: SST

Correlation coefficient
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Prediction: ENSO index

Nino 3.4 index (SST averaged over the ENSO region)
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Prediction: 2015/2016 El Nino
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Prediction skill: AR frequency

Correlation coefficient
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Prediction: AR Frequency and Q
Climatology
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Prediction: AR Frequency and Q

Climatology El Nino La Nina
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Prediction: Circulation field in El Nino
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Three major El Ninos
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Summary and future work

* The year-to-year changes in cool season atmospheric rivers (ARs) over the
northeast Pacific is strongly modulated by ENSO.

* In El Nino winters, the Aleutian low intensify, resulting an increase in the
frequency and intensity of landfalling ARs over the west coast.

* While the prediction skill is still low over the Northeast Pacific, the NMME
hindcasts simulate the ENSO-AR relationship to some extent, thus have potential
to predict the seasonal AR activity.

Next Steps:
* Expand evaluation to additional S2S forecast models

* Subseasonal AR variability and predictability

Thank youl!

hyemi.kim@stonybrook.edu
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