CW3E Atmospheric River Outlook: 9 March 2026

Atmospheric Rivers Forecast to Bring Heavy Rain and Snow to the Pacific Northwest
A An atmospheric river (AR) featuring multiple pulses of moisture transport is forecast to make landfall over the Pacific Northwest
late Tue 10 Mar and continue to impact the region into early Sat 14 Mar.

A After the initial AR begins to weaken, a second and potentially stronger AR associated with a northward surge of tropical and
subtropical moisture is forecast to make landfall between British Columbia and Oregon early Sun 15 Mar, but there is
considerable uncertainty in the landfall location and evolution of this AR.

ACW3EGs WRFstensembl e is showi ng a O75% probability of an AR
over southwestern Washington and northwestern Oregon in association with the first AR period.

A There is still considerable uncertainty in the timing and magnitude of the individual IVT pulses during the first AR period, as well
as the start/end time of AR conditions.

A Marginal risk excessive rainfall outlooks (EROs) have been issued in portions of southwestern Washington and northwestern
Oregon for Wed 11 Mar through early Sat 14 Mar due to heavy rainfall during the first AR period.

A The NWS Weather Prediction Center is forecasting 71 15 inches of total precipitation in the Olympic Mountains, northern Oregon
Coast Ranges, Washington Cascades, and northern Oregon Cascades over the next 7 days.

A Freezing levels in western Washington are forecast to fluctuate during the first AR period, but will likely be low enough to
facilitate significant snowfall accumulations above 3,000 feet in the Olympic Mountains and Cascades.

A Total snowfall accumulations are forecast to exceed 48 inches in the higher terrain of the Olympic Mountains and Washington
Cascades by early Sat 14 Mar.

A Heavy precipitation from these ARs is forecast to result in river/stream level rises in western Washington and northwestern
Oregon over the next 10 days. Four stream gages are currently forecast to rise above flood stage.

A C W3 E ABRecon field campaign is planning a sequence of flights to sample these ARs, nearby essential atmospheric

structures, and regions of high forecast sensitivity with the goal of improving precipitation forecasts.
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AR Outlook: 9 March 2026

West-WRF GFS Forecasts: Valid 5 AM PDT 11 Mar (F-060)
500-hPa Height & Vorticity IVT & SLP

WWRF-GFS 9-km 500-hPa Absolute Vorticity (x10~° s ~*; shaded), Height (gpm), and Winds WWRF-GFS 9-km IVT (kg m~! s~%; shaded), IVT Vector, and SLP (hPa; contours)
70°N Initialized: 00 UTC 09 Mar 2026 F-060 Valid: 12 UTC 11 Mar 2026 70°N Initialized: 00 UTC 09 Mar 2026 F-060 Valid: 12 UTC 11 Mar 2026
— e e
40
1600
388  |CW3E | _T e STEIT T MR G5
. 1400
] | oy
\& \ 1200
N
\ 1000
.

— s 800

A Y 4 700

ST B A eR 600

=) st
~ o 3% 1st IVT pulse o
s Y 7 - 400
Ui 1?. -:\ . T s - S S -
":.“ . ™ S N | - 300
g e S
grbeey b ; ; ; ; . ; ; ; ; —L2s0
180°W 170°W 160°W 150°W 140°W 130°W 120°W 180°W 170°W 160°W 150°W 140°W 130°W 120°W

IWV, SLP & 850-hPa Wind

WWRF-GFS 9-km IWV (mm; shaded), 850-hPa Wind (vectors), and SLP (hPa; contours)
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A A mid-level ridge west of California, a broad mid-level trough in the Gulf of Alaska, and a region of tropical/subtropical moisture
extending northward from near Hawaii will set the stage for a prolonged period of atmospheric river (AR) activity over the Pacific

Northwest this week into early next week.

A The first AR is forecast to develop within a region of strong westerly flow between the trough and ridge, and make landfall over

Oregon late Tue 10 Matr.
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AR Outlook: 9 March 2026

Model Comparison of First IVT Pulse:

West-WRF GFS

WWRF-GFS 9-km IVT (kg m~* s~; shaded), IVT Vector, and SLP (hPa; contours)
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A Compared to the West-WRF model initialized with GFS, the West-WRF model initialized with ECMWF is forecasting stronger
moisture transport in the core of the AR over western Washington during the first IVT pulse.
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AR Outlook: 9 March 2026
West-WRF GFS Forecasts: Valid 11 PM PDT 12 Mar (F-102)

500-hPa Height & Vorticity IVT & SLP IWV, SLP & 850-hPa Wind
WWRF-GFS 9-km 500-hPa Absolute Vorticity (x10~> s ~1; shaded), Height (gpm), and Winds WWRF-GFS 9-km IVT (kg m™! s™1; shaded), IVT Vector, and SLP (hPa; contours) WWRF-GFS 9-km IWV (mm; shaded), 850-hPa Wind (vectors), and SLP (hPa; contours)
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A As time progresses, the region of tropical/subtropical moisture near Hawaii is forecast to gradually shift eastward, facilitating a
second pulse of moisture transport forecast to move onshore late Thu 12 Mar and prolong AR conditions ( | VT 025§ 3 k g
over Washington and northern Oregon.

A IWV is forecast to be higher in the core of the AR during the second IVT pulse due to the more direct connection between the AR
and the region of tropical/subtropical moisture.
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AR Outlook: 9 March 2026

Model Comparison of Second IVT Pulse:
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A The West-WRF ECMWEF s forecasting stronger moisture transport associated with the second IVT pulse to persist into late Fri
13 Mar, whereas the West-WRF GFS is forecasting the second IVT pulse to begin to weaken earlier.
A Compared to the WWRF GFS, the WWRF ECMWF is also forecasting the core of the AR to remain slightly farther north over

southern Washington/northern Oregon rather than drift southward into central Oregon.
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AR Outlook: 9 March 2026

West-WRF GFS Forecasts: Valid 5 AM PDT 15 Mar (F-156)

500-hPa Height & Vorticity

70°N Initiald: 00 UTC 09 Mar 2026

WWRF-GFS 9-km 500-hPa Absolute Vorticity (x10~° s ~*; shaded), Height (gpm), and Winds
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A As the second IVT pulse begins to dissipate, the plume of topical/subtropical moisture near Hawaii is forecast to move northward,
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leading to an amplification of the ridge west of California.
A The leading edge of the second AR associated with this northward moisture surge is forecast to initially make landfall over the
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Pacific Northwest early Sun 15 Mar.
A There is considerable uncertainty in the landfall location and evolution of this AR.

I(\ CW3E

SCRIPPS iwstirurion or
OCEANOGRAPHY

UCSanDiego | =,

) = Center for Western Weather
= and Water Extremas




AR Outlook: 9 March 2026

Model Comparison of Second AR Period: Valid 5 PM PDT 15 Mar (F-168)
West-WRF GFS West-WRF ECMWF Difference (ECMWF Minus GFS)

WWRF-GFS 9-km IVT (kg m~! s~%; shaded), IVT Vector, and SLP (hPa; contours) WWRF-ECMWF 9-km IVT (kg m~* s~%; shaded), IVT Vector, and SLP (hPa; contours) WWRF (ECMWF - GFS) IVT (kg m~* s™%; shaded), and WWRF (GFS) IVT (kg m~* s~%; contours)
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A Compared to the West-WRF GFS, the West-WRF ECMWF is forecasting the leading edge of the second AR to be located farther
north and more meridional in orientation when making landfall on Sun 15 Mar.
A The West-WRF ECMWEF is also forecasting the core of the second AR to propagate eastward faster.
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AR Outlook: 9 March 2026
West-WRF Coastal AR Landfall Tool & Control AR Scale
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ACW3EOGds AR | andfall-WRBol sbabedi nog Wegh confidence (>80% ptob
s' ) over coastal Washington and Oregon during 117 14 Mar in association with the first AR period.

AThere is also a moderate | ikelihood (>50% prlebhavbrindrthetngdastad f n
Oregon during both IVT pulses.

A The West-WRF control member is forecasting an AR 2/AR 3 (based on the Ralph et al. 2019 AR Scale) over much of coastal
Oregon in association with the first AR period.
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AR Outlook: 9 March 2026
GEFS vs. ECMWF Coastal AR Landfall Tool
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A The GEFS ensemble is favoring an earlier AR landfall and no break in AR
conditions between the first and second AR periods.
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AR Outlook: 9 March 2026
West-WRF AR Scale and IVT Forecasts: Northern Coastal Oregon
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AR Outlook: 9 March 2026
West-WRF AR Scale and IVT Forecasts: Cascade Foothills
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AR Outlook: 9 March 2026

AMBASSADOR"

WPC Precipitation Forecasts WEATHEA-READY NATION
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A The NWS Weather Prediction Center (WPC) has issued marginal risk (| e v e | 1 of 4; O5% probabil
rainfall outlooks (EROSs) in portions of southwestern Washington and northwestern Oregon from Wed 11 Mar into early Sat 14
Mar due to heavy rainfall during the first AR period.

A The WPC is forecasting 7i 15 inches of total precipitation in the Olympic Mountains, northern Oregon Coast Ranges, Washington
Cascades, and northern Oregon Cascades during the next 7 days. About 31 7 inches of total precipitation are forecast elsewhere
in western Washington and northwestern Oregon.
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AR Outlook: 9 March 2026

Watershed Precipitation Forecasts
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Plot created Mon Mar 8 0B:07:12 AM POT 2026 for the Duwamish Walershed; HUCE=17110013. Supports FIRO and GA AR Programs at CW3E. Experimental

A Compared to the GEFS ensemble, the ECMWF ensemble (EPS) is forecasting higher precipitation amounts from this event in
the Coast Ranges and Cascades in southern Washington and northern Oregon.

A In the Duwamish watershed, ~75% of EPS members and >50% of GEFS members are forecasting >10% of normal annual
precipitation (~7 inches) over the 10-day period ending 5 AM PT Wed 18 Mar.
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AR Outlook: 9 March 2026

Watershed Freezing Level Forecasts (GEFS)

Skykomish

Skykomish; GEFS Forecast Initialized 2026-Mar-09 12 UTC
7-day WPC Precipitation Total: 248.29 mm (9.78 in); 30.6% Rain, 36.1% Uncertain, 33.4% Snow
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North Santiam

Freezing Level (ft)

North Santiam; GEFS Forecast Initialized 2026-Mar-09 12 UTC
7-day WPC Precipitation Total: 164.37 mm (6.47 in); 80% Rain, 15.9% Uncertain, 4.1% Snow
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North Santiam Hypsometry
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A Freezing levels in the Skykomish watershed (Washington Cascades) are forecast to quickly rise from below 2,500 feet to above
5,000 feet after the first IVT pulse moves onshore on Wed 11 Mar, then quickly drop below 3,000 feet again early Thu 12 Mar.

A Freezing levels are forecast to rise again after the second IVT pulse moves onshore late Thu 12 Mar, but there is currently large
spread in forecast freezing levels during the second IVT pulse.

A Further south in the North Santiam watershed (Oregon Cascades), freezing levels are forecast to rise from ~3,000 feet to ~6,000
feet as the first IVT pulse moves onshore, then remain above 6,000 feet through much of the second IVT pulse.

A A significant portion of precipitation during the first AR period is forecast to fall as snow in the Washington Cascades, but most of
the precipitation is forecast to fall as rain in the Oregon Cascades.
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AR Outlook: 9 March 2026

Winter Weather Hazards AL B A

Winter Storm Severity Index
Valid: 11 AM PT 11 Mar i 11 AM PT 12 Mar

AMBASSADOR™

A The NWS is forecasting at least 24i 48 inches above 3,000 feet in the Olympic Mountains and Washington Cascades by early
Thu 12 Mar, with higher amounts possible above 5,000 feet.

A The combination of heavy snow and high winds is expected to produce moderate-to-major winter storm impacts in these areas.

A Heavy snow in the Washington Cascades is expected to continue throughout the duration of the first AR period. CW3 E 6 s - We
WRF ensemble is showing ~90% probability of 72+ inches of total snowfall at Paradise by early Sat 14 Mar.
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