CW3E Atmospheric River Outlook

Unsettled Weather to Continue through the Weekend in Pacific Northwest

« A strong atmospheric river (AR) made landfall on Wednesday, bringing AR 3/AR 4 conditions (based on the Ralph
et al. 2019 AR Scale) to southern coastal Washington and coastal Oregon

» Another strong AR is forecasted to make landfall in Washington and northern Oregon tomorrow

* AR 3/AR 4 conditions are once again likely across portions of coastal Washington and Oregon

« The first AR produced heavy rainfall in western Washington and northwestern Oregon yesterday into this morning

« An additional 5-10 inches of precipitation are forecasted over the Olympic Peninsula and Washington Cascades
during the next 5 days

« Widespread riverine flooding is expected in western Washington in association with these two ARs

« Snowfall accumulations will be limited due to high initial freezing levels, but significant snow is possible in the
North Cascades toward the end of the second event
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AR Outlook: 12 Nov 2021
GFS IVT Analyses and Forecasts

(A) Valid: 4 PM PT 10 Nov (B) Valid: 4 PM PT 13 Nov (F-36) (C) Valid: 7 AM PT 15 Nov (F-75)
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» The first AR made landfall in Oregon on the poleward side of a surface anticyclone on 10 Nov (Figure A)

* The second AR is forecasted to make landfall across Washington and northern Oregon on 13 Nov in association with a weak
cyclogenesis event (Figure B)
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» A second pulse of enhanced moisture transport is forecasted to occur on 15 Nov as a secondary wave propagates along the AR,

but there is some uncertainty in the evolution of this feature (Figure C)
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AR Outlook: 12 Nov 2021

Probability of AR Conditions Along Coast AR Scale
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AR Scale based on Ralph et al. (2019; BAMS)

» The 06Z GEFS is showing very high confidence (100% probability) in a period of AR conditions (IVT > 250 kg m~' s™") over
coastal Washington and Oregon in association with the second AR during 13-15 Nov

» Some locations near the Washington/Oregon border may experience AR conditions for more than 48 consecutive hours

* The 12Z GEFS control run is forecasting AR 4 conditions (based on the Ralph et al. 2019 AR Scale) in coastal Washington and
northern coastal Oregon
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AR Outlook: 12 Nov 2021

Probability of Strong AR Conditions Along Coast AR Scale
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« The 06Z GEFS is also showing elevated probabilities (> 40%) of strong AR conditions (IVT > 750 kg m~' s™') during the second
AR in coastal Washington and northern coastal Oregon
» The highest probabilities coincide with the two IVT pulses forecasted to occur around 06Z 14 Nov and 06Z 15 Nov
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AR Outlook: 12 Nov 2021
GEFS AR Scale and IVT Forecasts

GEFS AR Scale & IVT Analysis/Forecast Initialized 122 Fri 11/12/21

Ensemble Member AR Scale Forecast and Maximum IVT (kgm” s™)
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» The first AR produced AR 4 conditions at 46°N, 124°W (Clatsop County, OR)

* The 12Z GEFS control run is forecasting AR 4 conditions at this location in association with the second AR
» 26/31 (84%) ensemble members are predicting an AR 4/AR 5, and nearly all members are predicting an AR duration = 48 hours
» The greatest forecast uncertainty is in the timing and strength of the second pulse of moisture transport on 15 Nov
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WEATHER-READY NATION

Precipitation Impacts
24-h QPE: Valid 4 AM PT 11-12 Nov WPC 5-day QPF: Valid 4 AM PT 12-17 Nov WPC Day 3 Excessive Rainfall Outlook
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» The first AR produced heavy rainfall in western Washington and northwestern Oregon yesterday through this morning

» Several stations in the Cascades and Oregon Coast Ranges recorded > 5 inches of precipitation during the 24-h period ending 4 AM PT today

« The NWS Weather Prediction Center is forecasting an additional 5-10 inches of precipitation in the Olympic Peninsula and Washington Cascades
over the next 5 days

« The NWS WPC has issued a slight risk of rainfall exceeding flash flood guidance for these areas following the second AR landfall
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AR Outlook: 12 Nov 2021

Watershed Freezing Level and Precipitation Forecasts: Duwamish (Green River)
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» The WPC is forecasting nearly 4 inches of mean areal precipitation in the Duwamish watershed during the next 7 days

» Most of the precipitation during the second AR is expected to fall in the form of rain due to very high freezing levels (increasing to > 8,000
feet as the AR makes landfall in Washington)

« Accumulating snow is likely in the Cascades toward the end of the event as freezing levels rapidly drop throughout the day on 15 Nov
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AR Outlook: 12 Nov 2021

Hydrologic Forecasts

o

Surrey o
o AbBarstord
North
@ Coscales

—
Duncan
u C —,I"~ %? Mafond Okanogan
! @

» Switch Basemap

Victo na

@ r \ NF a:%ns-li Reset View
(@) ©] ¥ L
(@)
@ o fr i ‘

S 2
5 b o dyille
?\\ Hland\ae'r % ok Hasuryaboh
omsl P
Ev Pren \ @ .
prEMELS MOUMYAQ lj)% o ( »'\ena(chee LA ! N
ond A
s =,
Nanoﬁ al f\ Fclesl [} Q
P 1 q
?’ (o ) 1 7
(@] ‘
> 89 7‘\hm\lnnm
Fagyna ST ONE
0—8“ o L‘a o o =
@0 o \
d7p
h[me |
’!“Jounl - Dnb ‘
ey O esl -
N$onas L® )
~ L5 WSS
Yakima ‘&
e ) b o O
@ @~ A © \ f
Yakana = |
Gifferd Naticn lgnnewick -
Finchot Reservation o
Natond X, =
Forest i - )
Ls e
CASCADE RAN®GE = 7~ o
| Ao O L& \
Sob @ §
o { 23
(] a § ‘ LA
Mt Hoo P 4 i e
Na { £ h
Fi esl > % L
‘)77 e
Salem ﬁ" Warm i B R I
prings Y T afit
ﬁ»eﬂvsam — - ¥ o

\ \
r
( | 2 @ g @ | AX
v/ xmyégmsm o *.’ © £ HERE, Garmin, FAO, NOAA, USGS, EPA, NPs . "‘15‘“

[ Return to national map.

Click on the map or select one of the data views

below:

United States

NWS Weather Forecast Offices

Northwest River Forecast Center

. | Water Resources Regions

< <<«

O Probability and forecasts available

O Forecasts available

325 total gauges
Show all locations in flood (26)

4 Gauges Major Flooding
erate Floodmg

[ 16 Gauges: Mino
[] 23 Gauges: Near Flood Stage
[ 192 Gauges: No Flooding
[ 73 Flood Category Not Defined
[ 0 At or Below Low Water Threshold
] 11 Gauges: Forecasts Are Not Current
0 Gauges: No forecast within selected
timeframe
0 Gauges: Out of Service

Show all locations
Last map update

11/12/2021 at 02:19:06 pm EST
11/12/2021 at 19:19:06 UTC

What is UTC time?
Map Help

Disclaimer

&)

KM

197 192 192 19Z 192
Mov 9 Nov 10 Nowvll Novl12 Nov 13
&R L 1 L 1 L II L 1
[
65 | Latest observed value: 52.79 ftat 10:15 AM DE--‘-’&
PST12-MNov-2021. Flood Stage is 54 ft -‘%_‘
63 ¢

61

Stage (ft)
t

SNOQUALMIE RIVER NEAR CARNATION

Universal Time (UTC)

192

Mov 14 MNowv 15 MNov 16
] \ 1 \

192

192

192
Mow 17

192
Mov 18

192
Mow 19

Minor: 54 0°

— Action: 507 ,E
49 - !
a7
45 T T T T { T T T T T T T T T T
11am 11am 1lam 1lam 1lam 1lam 1lam 1lam 11am 11lam 1lam
Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri
Nov 9 Mov 10 MNowv 1l MNov 12 Nov 13 MNovi1ld4 MNovl5 Nov 16 MNowv1l7 Mov 18 Now 19

Site Time (PST)
---- Graph Created (11:20AM Nov 12, 2021) —#— Observed —=— Forecast (issued T:25AM Nov 12)

[ CRNWA (plotting HEIRG) "Gage 0" Datum: 0']
Source: NOAA/NWS Advanced Hydrologic Prediction Service, https://www.nifc.qgov/

|Db5ervation5 courtesy of US Geological Survey

» The combination of heavy rain and moist soil conditions is expected to produce widespread riverine flooding in western

Washington, particularly on the western side of the Cascade Mountains

* The Snoqualmie River (near Carnation, WA) is forecasted to rise to major flood stage (58.0 ft) late tonight
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Hydrologic Forecasts
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» The worst flooding during the second AR is expected to occur downstream of the North Cascades
» The Skagit River (near Concrete, WA) is forecasted to rise to major flood stage (32.5 ft) on 15 Nov
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