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How large do 

atmospheric 

rivers get to be 

in Northern 

California?



Heads up on extreme IVT  situational 
awareness re: extreme precip…

Ralph et al., JHM, 2013; Lavers et a., GRL, 2016



Return Period of Maximum IVT in the 
Landfalling Atmospheric River of 8 January 2017:  ~ 5 years

CW3E-Observed 1100 kg/m/s (radiosonde)
8 Jan 2017 (Bodega Bay CA, 38.3 N, 123.1 W)

Mike Dettinger (USGS and CW3E), Marty Ralph (Scripps/CW3E)



Choice of Reanalyses to focus on…MERRA most conservative 

Dettinger et al., JGRA, in review

Based on Rutz et al., 2014, AR-detection methodology 
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MERRA 3-hrly IVT Return Periods, 1980-2016
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MERRA 3-hrly IVT Return Periods, 1980-2016



Geography of AR-IVT return periods

Dettinger et al., JGRA, in review



Lavers et al., GRL, 2015

ERAI 95%-ile IVTs, 1979-2005
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Geography of AR-IVT return periods

Dettinger et al., JGRA, in review
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Russian River AR-IVT return periods
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IVTmax = 955.85 exp(0.16102 Z)
R =0.984

~250 yr
12/12/1995 12Z
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Russian River AR-IVT return periods
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Geography of storm-total return periods
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Seasonality of AR-IVT return periods



Mean IVT

P95 IVT

Lavers et al., GRL, 2015

IVTs: RCP8.5 (2073-99) / Historical
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Russian R AR return periods w/ clim chg?



How is the seasonality of the largest AR IVT 
landfalls projected to change this century?  



CONCLUSIONS

• Historically strongest ARs have made landfalls 
around 43º-45ºN on the West Coast

• At least one AR with IVT=1000 kg/m/s makes 
landfall on West Coast each year

• Broader zone of high storm-total IVT maxima, 
with Russian near the tip-top

• North to south sznal progression of largest IVTs

• Climate change may scale IVTs by ca. 125%





For weak-to-moderate ARs, a percentile scale…

Dettinger et al., JGRA, in review


