
Atmospheric Rivers Produce Heavy Precipitation from Alaska to Southern CA
ÅA family of atmospheric rivers (ARs) brought heavy precipitation to portions of Alaska, British Columbia, the Pacific 

Northwest, and California during 26 Jan ï2 Feb.

The ARs:
ÅAR #1 made landfall in Oregon on 26 Jan and produced at least 2ï6 inches of precipitation in portions of western 

Washington and Oregon.

ÅAR #2 made landfall in British Columbia and southeastern Alaska on 28 Jan and produced 6ï12 inches of precipitation 

over Vancouver Island, the Coast Mountains, the Alaska Panhandle, and the St. Elias Mountains.

ÅAR #3 produced AR4 conditions (based on the Ralph et al. 2019 AR Scale) along the southern Oregon coast and AR3 

conditions in coastal Northern California.

ÅAR #3 brought widespread precipitation to California, including 4ï8 inches of rain in the Northern California Coast 

Ranges and western Transverse Ranges, and 1ï3 feet of snow in the Sierra Nevada.

ÅAll three ARs were fed from a tropical moisture source referred to as a Tropical Moisture Export (TME). 

Impacts:
ÅRain falling on moist soils caused minor-to-moderate riverine flooding in western Washington during the first AR.

ÅThe greatest hydrologic impacts occurred in British Columbia during the second AR, with significant flooding near 

Pemberton, BC.

ÅMinor flooding and several landslides were reported in Northern California during the third AR.

ÅThis family of ARs and nearby essential atmospheric features were sampled by the NOAA and the 53rd Weather 

Reconnaissance Squadron as part of the AR Recon field campaign.
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ECMWF Analyses of First AR: Valid 4 PM PT 26 Jan 2024

ÅA persistent mid-level trough over the Northeast Pacific set the stage for multiple landfalling ARs over western North America.

ÅThe first AR developed within a tropical moisture export (TME) originating over the central North Pacific and made landfall over

Oregon on 26 Jan.

ÅThis AR brought IWV values > 30 mm and IVT magnitudes > 600 kg m-1 s-1 to coastal Oregon.

ÅAs the first AR was making landfall, a second AR associated with another TME originating in the western Pacific began to 

strengthen and move into the Northeast Pacific.
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ECMWF Analyses of Second AR: Valid: 4 PM PT 28 Jan 2024 
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ÅAs time progressed, the second TME and second AR both continued to intensify and move northeastward.

ÅThe second AR made landfall over British Columbia and southeastern Alaska on 28 Jan downstream of a mid-level shortwave in 

the Gulf of Alaska.

ÅThis AR brought very moist air and strong moisture transport to British Columbia and southeastern Alaska, with IWV values 

approaching 25 mm and IVT magnitudes approaching 800 kg m-1 s-1 along the coast.



ECMWF Analyses of Third AR: Valid: 4 AM PT 31 Jan 2024
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ÅThe third and strongest AR developed within the same TME in association with a potent mid-level shortwave and a rapidly 

intensifying surface cyclone.

ÅThis AR made landfall on 30 Jan and produced strong AR conditions (IVT > 750 kg m-1 s-1) in coastal Washington, Oregon, and 

Northern California.

ÅAs time progressed, the AR gradually moved down the coast, bringing moderate AR conditions (IVT > 500 kg m-1 s-1) to Central 

California and weak AR conditions (IVT > 250 kg m-1 s-1) to Southern California.
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GEFS AR Scale Analysis of Third AR

ÅBased on the GEFS analysis, the third AR produced AR2ï3 conditions from Vancouver Island to the San Francisco Bay Area, 

with an AR4 observed in coastal southern Oregon.

ÅAn AR duration of 27 hours and a maximum IVT of 773 kg m-1 s-1 were observed near Point Reyes, CA (i.e., an AR3).

ÅNote that the AR Scale analysis products were not available during the first or second ARs due to data issues.
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Observed Precipitation: First and Second ARs

ÅThe first AR produced at least 2ï6 inches of precipitation in the Coast Ranges and Cascades of Washington and Oregon, with 

slightly higher amounts in the Olympic Mountains.

ÅThe second AR produced very heavy precipitation (6ï12 inches) over Vancouver Island, the British Columbia Coast Mountains, 

the Alaska Panhandle, and the St. Elias Mountains.

CW3E Event Summary: 26 January ï2 February 2024

1st AR 2nd AR



Observed Precipitation: Third AR

ÅThe third AR produced heavy rainfall in much of coastal California, with the highest amounts (4ï8 inches) in the Northern 

California Coast Ranges and western Transverse Ranges.

ÅSnowfall was limited over the Cascades during this period, but the third AR produced 1ï3 feet of snow in the higher terrain in 

the Sierra Nevada.
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Wind Profiler Integrated Water Vapor Flux & Snow Level
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ÅSnowfall accumulations were limited during the first AR due to high freezing levels.

ÅThe wind profiler at Forks, WA, measured snow levels between 6,800 and 8,600 feet during the first AR.

ÅSnow levels in the Northern Sierra Nevada dropped below 6,000 feet after the third AR made landfall.

ÅA Sierra barrier jet (SBJ) also developed during the third AR, with south-southeasterly winds reaching ~90 knots at 4,500 feet.



CW3E Observations: Radiosondes

ÅThe CW3E Field Team launched radiosondes at Tacoma, WA (USTAC), during the first two ARs, and Bodega Bay, CA (USBOD) 

during the first and third ARs.

ÅA max IVT of 567.4 kg mī1sī1and ~66 hours of continuous AR conditions (i.e., AR3 on the AR Scale) were observed at USTAC 

during the first and second ARs.

ÅA max IVT of 790.5 kg mī1sī1and ~27 hours of AR conditions (i.e., an AR3 on the AR Scale) were observed at USBOD during 

the third AR.
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Hydrologic Impacts of First AR

ÅRain falling on saturated soils during the first AR caused minor-to-moderate riverine flooding in western Washington and 

Oregon.

ÅThe Skokomish River near Potlatch, WA, rose above moderate flood stage (17.5 feet) late on 27 Jan, reaching a peak stage of 

17.82 feet around midday 28 Jan.

Source: NOAA/NWS Advanced Hydrologic Prediction Service
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