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Atmospheric Rivers (ARs) cw3e.ucsd.edu

http://www.youtube.com/watch?v=NULrvr8pTBg
http://www.youtube.com/watch?v=NULrvr8pTBg


AR Climatology cw3e.ucsd.edu

Source: Ralph et al., Atmospheric Rivers, 2020; Updated from Guan and Waliser 2015)



AR Climatology cw3e.ucsd.edu

Source: Rutz et al. 2014

While the West Coast 
gets most of its 

precipitation from ARs, 
the relative frequency of 

AR precipitation is 
higher in the Southwest.



AR Climatology cw3e.ucsd.edu

Source: Rutz et al. 2014
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Significant AZ ARs - 22 Jan 2010 (#3) cw3e.ucsd.edu

Source: Neiman et al. 2013

https://docs.google.com/file/d/16Cw2o3yLzNnqaixWfRhUyKXkABs_64cW/preview
https://docs.google.com/file/d/16Cw2o3yLzNnqaixWfRhUyKXkABs_64cW/preview


Significant AZ ARs - 15 Feb 2019 (#1) cw3e.ucsd.edu



Significant AZ ARs - 24 Dec 2021 (#5) cw3e.ucsd.edu



cw3e.ucsd.eduWY2023 Landfalling ARs



cw3e.ucsd.eduTools to Forecast ARs



cw3e.ucsd.eduTools to Forecast ARs



cw3e.ucsd.eduTools to Forecast ARs



cw3e.ucsd.eduTools to Forecast ARs

West-WRF High-Resolution Model & 
200 Member Ensemble



cw3e.ucsd.edu/s2s_forecasts/CW3E S2S Forecasts



cw3e.ucsd.eduAR Recon

Winter 2023-2024

Mather, CA
Honolulu, HI

Guam



cw3e.ucsd.eduAR Recon

Example

IOP1 on 27 Jan 2018



cw3e.ucsd.eduENSO



cw3e.ucsd.eduENSO



cw3e.ucsd.eduENSO Impacts



cw3e.ucsd.eduENSO Impacts



ARs & ENSO cw3e.ucsd.edu

Source: Huffman et  al. 2001 (Updated from Guan and Waliser 2015

El Niño (La Niña) can increase (decrease) AR frequency across the 
N. Pacific but impact on precipitation across the Southwest is less 
robust. Other climate influences (MJO, PNA) must be considered.



Look Back at Winter 2022-2023 cw3e.ucsd.edu



cw3e.ucsd.eduENSO Status

Source: P. Iñiguez, UCSD/SIO/CW3E
Data: NOAA/CPC



cw3e.ucsd.eduCPC ENSO Forecast



cw3e.ucsd.eduCPC Outlook



cw3e.ucsd.eduCPC Outlook



cw3e.ucsd.eduCPC Outlook
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