CW3E Atmospheric River Outlook: 26 Jan 2024

Several Strong ARs Forecast to Impact US West Coast Continuing Active Weather
Period

e An active weather pattern for the US West Coast is forecast to continue through Wed 31 Jan and potentially beyond.

e The first AR made landfall early Fri 26 Jan into the PNW. This AR kicks off a period of AR conditions in the PNW and
Northern California expected to continue through Wed 31 Jan.

e The second AR, stronger than the first, is forecast to make landfall early Sun 28 Jan into the PNW and British
Columbia, continuing AR conditions in the region.

e The third, strongest AR is forecast to make landfall into British Columbia and the PNW toward the end of the second
AR period on Tue 30 Jan.

e All three ARs are forecast to bring precipitation to the USWC, with the heaviest rainfall expected from the first and
second ARs over CA/OR border and Olympic Peninsula and in N. CA with the third AR.

e The WPC Excessive Rainfall Outlook indicates a Slight Risk (level 2 of 4, or at least 15% chance) for flooding along the
CA/OR border for the 24-hour period ending 4 AM PT Sat 27 Jan with the first AR.

e The third AR is forecast to progress down the USWC and potentially bring impacts to much of the Western US.

e The Climate Prediction Center (CPC) has already indicated a moderate risk for heavy precipitation, heavy snow, and
high winds for regions in the Western US and possible flooding along the CA coast and in AZ for Feb 2 through Feb 5.

e The British Columbia River Forecast Center has issued Flood Watches for Vancouver Island, the South Coast and
Fraser Valley as the second and third ARs are forecast to bring as much as 10 inches of rain to the region.
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CW3E AR Outlook: 26 Jan 2024
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The first AR made landfall early Fri 26 Jan, with the core of the AR coming onshore later in the day.

The first AR begins a prolonged period of AR conditions in the PNW and N. CA, as AR conditions are forecast to continue through at least Wed 31 Jan.
The second, stronger AR and low pressure system are forecast to form in the NE Pacific shortly behind the first AR and propagate toward the USWC
through Sat 27 Jan before making landfall in the PNW and BC early Sun 28 Jan.

« Similarly, a third AR develops with a low pressure system behind the second AR, eventually making landfall into BC and the PNW on Tue 30 Jan.

* The third AR is forecast to be strong as well, likely bringing widespread impacts to the Western US into early February.
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CW3E AR Outlook: 26 Jan 2024
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* This sequence of ARs is fueled by two separate tropical moisture sources coming together from the Eastern and Central Pacific.

* The first AR will bring tropical moisture into OR and N. CA at landfall whereas the second and third ARs are forecast to bring
higher IWV to the PNW coast at landfall.

* The third AR brings IWV values > 35 mm into CA as it progresses down the USWC, which combined with optimal moisture
transport direction supports heavy precipitation in N. CA.
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CW3E AR Outlook: 26 Jan 2024

GEFS 7-day AR Scale and IVT Forecast « The GEFS control member

GFS Ensemble Inititialized: 00Z Fri 01/26/24 Location: 43°N 124.5°W is forecasting persistent AR

Ensemble Member IVT Forecast (kg m™ s”') and Ensemble Control AR Scale

1500 ———"Ensemble Control (C) — Ensemble Mean (M)  Ensemble Members [m 45°N Maximum Forecast AR Scale Condltlons for the pOInt at
— Ensemble +1 Std. Dev. — Ensemble -1 Std. Dev. 8 Forecast valid 7-day Period: 00Z 01/26/24 - 00Z 02/02/2024  GEFS Control
] ] ] | 1 = =" ’<.',_.\.'-? TR T~ 3 T T ! B
t AR &b & T oa¢| 43.5°N,124.5°W (SWOR
1250 — SR 7 A 2 e (8 __j__l A P A . _;i_L_',.___{_.i.. 0 AR 4 - y .
“ ¥ o I IO 538 PRt i a B i T
— 3 = e R T +-+{ O AR3 d 1 h 6 d
= T ond AF M ] X 0 L Sl uring the next 6 days.
é 1000 & - - - - - - -k - - o i i e o o OISOt e (YRS o e 9 ) ot 4 > 40°N — 550N —"1"'1“T";“r"1""| I < = T _=,
B , T T4t | a1 O ARt
=, ) IEEEEEEEER e R T O NoAR
© : ; A e = 1 ——— e e B e e e e e e 3
2 x| Y S A L[ 8 werean N ¢ ws 1 2 31/31 (100%) GEFS
= ‘ ' e . ' z Q = 50°N ——1-t-r—F—1-t-r—F1-i- : : ( 0)
[S) - = o1 B o PO B P i i i e ot 3 - : =
g [ ‘ i 5 2 =3 - T RN o
é 500 — - - AN, - o e S ; g:? 35°N == ——T . , :_‘;:1:]‘::{"‘}:*,:T:[:,’"}:j:]‘:r:r‘:: = « : ' ensemble memberS are
= ' : P 5 N T -
& = o ; F T AP -
/R : 3 . . . . forecasting at least AR3
250 —| [fiSEES R - = - EnsemblgaﬂMember AR Scale Forecast and Maximum IVT (kgm™ s™) e :
| 5 w 29 | NG N 1 O O 2 O 2 O RO O i d- . d . h R
z m = o T conditions during the A
> 26 | 40°N G TR 1 R i e (i K S e e G G i
23 : ———l—_I_J._L.—l——l—-l—J-—l-—l——l—-l—J-—l——l——l—-{ Pl —— p d f J 26—F b 1 .
00Z/26  00Z/27  00Z/28  00Z/29  00Z/30 00Z/31 00Z/01  00Z/02 o 22 i 88 S /0 N S N 8 1 L NS R D S O R B L .
8 % - | 7aGFsPrecip () |t~ ot R S ONEEL
J58 AR Scale Probability GE) 13 | - B _ _ 35°N — -32 ]:_T:_{;_i___i__lx[_T:_]ll__:r_i__%_T:_i__l - :%:;
] 17 [ S S e e e S | | - -3 . P £ 5 O 70, P 983 3 @2
> B e e e B EEEEEEEERE e N i
. e o 1§ TS DO « Th iority of b
£ RS T e e EEEEE 1 Sk T T RN € majority of members
> 60 S 1 T tiusn i i o 30°N 4 =3 }I—Iu["tj"j—i"If"t]x"f"i"l["t]'"’i"[l A\ .
- 5% | s e R et 1w oo\ are forecasting >72 hours of
IR § T ———" | 1 & T O " - :
& o, 3] i o | ot ] 50 R 0 O O AR conditions at this pomt.
20 — 3 | ' o Py 0 IR R cromionoenaas [ R S B i (0 R 2 B e 3 R R R 0
- 2 ‘ IH:IIHHiHHiJHiiHiiHl
i .
0] 7 ]
00Z/26  00Z/27  00Z/28  00Z/29  00Z/30  00Z/31  00Z/01  00Z/02 00Z/26  00Z/27  00Z/28  00Z/29  00Z/30  00Z/31  00Z/01  00Z/02 L?O;\év' b1 35d°W " |1?1001w| (2;12950E§/XMS)1 20°W  115°W . .
: ; . . ale based on Ralph et al. :
Forecast Time Initialized at 00Z Fri 01/26/24 Forecast Time Initialized at 00Z Fri 01/26/24 s ¢ There |S Uncel'talnty

SCRIPPS INSTITUTION OF OCEANOGRAPHY
AT UC SAN DIEGO

Image created: 05 UTC 01/26/2024 More information: http://cw3e.ucsd.edu AR Scale based on Ralph et al. (2019; BAMS), contact M. Ralph When Or if a break in AR
conditions will occur near
the end of the period.

O i s iR = 5 m & s amongst the members on

= Center for Western Weather mgg SCRIPPS INSTITUTION OF

and Water Extremes

OCEANOGRAPHY




CW3E AR Outlook: 26 Jan 2024
ECMWF EPS 7-day AR Scale and IVT Forecast . The ECMWE EPS control
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CW3E AR Outlook: 26 Jan 2024

WPC 24hr Precip. Ending WPC 24hr Precip. Ending WPC 24hr Precip. Ending WPC 24hr Precip. Ending WPC 24hr Precip. Ending WPC 24hr Precip. Ending WPC 24hr Precip. Ending
12Z SAT 27 JAN 2024 12Z SUN 28 JAN 2024 12Z MON 29 JAN 2024 12Z TUE 30 JAN 2024 12Z WED 31 JAN 2024 12Z THU 01 FEB 2024 12Z FRI 02 FEB 2024

Marginal
ERO
' /|(Second AR)
Slight ERO* | N Lo\
(First AR) | Marginal : Marginal
ERO (First | | \ , N | ERO (Third
AR) i \ .5 ¢ AR)

NSO
Q = = = =O_

WPC ERO MRGL R sk

WPC EROMDT Ri k d22
WPC ERO HIGH Risk ImageC e ted: 20240 l

« The NWS WPC is forecastlng the heawest precipitation in the PNW and along the CA/OR border for the first and second ARs (4 day period
from 4 AM PT 27 Jan to 4 AM PT 30 Jan) and in Northern CA with the third AR (3 day period from 4 AM PT 31 Jan to 4 AM PT 2 Feb).

« A Slight Risk (level 2 of 4, or at least 15% chance) for flooding has been issued along the CA/OR border for the 24-hour period ending 4 AM
PT Sat 27 Jan with the first AR.

« Marginal Risks (level 1 of 4, or at least 5% chance) for flooding have been issued for the Olympic Peninsula for the 4 day period from 4 AM
PT 28 Jan to 4 AM PT 31 Jan, along the WA/OR coasts for the periods ending on 27 and 28 Jan and along the CA/OR border for the periods
ending on Jan 27, 28 and 31 Jan. *Excessive Rain Outlook (ERO)
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CW3E AR Outlook: 26 Jan 2024
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« WPC, GFS and ECMWEF are forecasting the highest 7-day precipitation totals over the Olympic Peninsula and along the CA/OR
border.

« The ECMWE is currently forecasting higher precipitation in the Sierra Nevada and over the C. and S. CA coasts compared to the
GFS.
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CW3E AR Outlook: 26 Jan 2024

Freezing Level Forecast
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* The freezing level is forecast to remain above ~6000 ft mean sea level (MSL) for the duration of the first and second ARs before

falling throughout the duration of the third AR in the Duwamish watershed.
 The CW3E watershed freezing level tool is forecasting ~99% of the precipitation in the Duwamish to fall as rain over the next 7
days, with uncertainty in approximately ~20% of the precipitation forecast.
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CW3E AR Outlook: 26 Jan 2024
NWS NWRFC River Stage Forecast{w

- o
Cascaiss

PUDDING - AT AURORA (AURO3)
SNOQUALMIE - NEAR CARNATION (CRNW1)
Latest Observation: 21.24 ft 01/26/2024 08:00 PST
Latest Observation: 48.05 ft 01/26/2024 08:15 PST
'y
25 1 - 10354
&
55 -
al v = o l | a L & i a T T | 4
Tl 23 /‘\ 4 * - 6842
Fy
53 B L e—— S— - - - - - S — / \
al /_\-M-MCWM\ . | —
511 1 ke
.: | i -
o s 1 1 g
@ g ©
. =
g &an [}
s 49 - .2
»n 17 | H 3264 &
e i F t Ab
\/\_/V\N orecas ove
"I * Mi Flood 28 [
[} n
P8 (S S S ! P 5t Jan with First AR [«
] - .
Forecast Above Action T i
Forest e 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1020
43 — L I d h- s e 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 01 02 03 04 05 06
s 7w w2222 2 3level and Approaching | Dy of Mol
) sratrs of he
: = = Navcha ':‘.:it',‘.ﬁf,‘;;',“ﬁ = Observation — Forecast = Trend Action Level ~ Flood Level
— Observation — Forecast = Mlnor FIOOd Level Wlth Zhatt — Moderate Flood 4 Historical Max W Historical Min O Historical Mean
— Moderate Flood 4 Historical Max W HA RNEY "8 AU I N OFo
H Loy o o o)
Flrst AR Twin Falls Forecast Created: 01/26/2024 07:16 PST
Forecast Created: 01/26/2024 08:26 PST R R R ;_ faal » Plot Created: 01/26/2024 08:47 PST
Plot Created: 01/26/2024 08:50 PST Sitktyau NF edford Fo
R;i;}";'
. & ?
Six iV
Natan edoc Sy O Hyepadt
R iy b R _ o

* Rivers across the Pacific Northwest are forecast to steadily rise as a result of the heavy precipitation associated with the first and
second ARs.

 The NWRFC is currently forecasting 25 stream gages to reach bankfull stage (ex. Snoqualime River at Carnation on left) and one
stream gages to exceed minor flood stage (Pudding River at Aurora on right), primarily along the WA and OR coasts.

* The station at Coquille has a chance to reach the moderate flood stage during the first AR.
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CW3E AR Outlook: 26 Jan 2024
NWS CNRFC River Stage Forecasts

* River stages in CA are forecast to
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CW3E AR Outlook: 26 Jan 2024
WPC Day 3-7 Hazard Outlook CPC Day 8-14 Hazard Outlook
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CW3E AR Outlook: 26 Jan 2024

CPC Day 8-14 Precipitation Outlook and IRl Regime Forecast
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CW3E AR Outlook: 26 Jan 2024

Climate Prediction Center 8-14 Day Hazard Outlooks
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* Alook into the Day 8-14 outlooks each hazard show a high risk of heavy precipitation and of heavy snow as well as a

moderate risk of high winds in the Southwestern US for 3 to 7 Feb.

https://www.cpc.ncep.noaa.gov/products/predictions/threats/threats.php
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CW3E AR Outlook: 26 Jan 2024
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* For the 72-hour period ending at 4 AM PT Sat 3 Feb, the NBM is showing high probabilities (>80%) that the Sierra Nevada
receives at least 12" of snowfall during the third AR.
 The NBM is showing moderate probabilities (40-70%) of snowfall exceeding 2 ft and low probabilities (<40%) of snowfall

exceeding 3 ft in the Sierra Nevada

. There are low probabilities (>30%) of snowfall in the Cascades exceeding 1’, with low probabilities (>10%) of snowfall exceeding
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CW3E AR Outlook: 26 Jan 2024
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. NBM 72-hr Probability of 3.00"+ QPF FH: 204 Valid: 12Z 03 FEB 2024 » NBM 72-hr Probability of 5.00"+ QPF FH: 204 Valid: 12Z 03 FEB 2024 . NBM 72-hr Probability of 8.00"+ QPF FH: 204 Vall?ciit::{)zozzggéég 3852
| > 70% of at Least it
> 3 Inc:\ets of e oroh Is.clw_la_ted> 209 1 Low Probabilities of
trre\mr?ll ?tll'non n c & rof ; lities > 707 Precipitation above
1e Northern of Precipitation 8 Inches with Third
Sierra, Coast Exceeding 5 Inches 4 | AR
Ranges and in CA B
! Transverse 1 N
Ranges s
80% ¥
60% N\
40% A
L 20% -
Ay ‘ NS 0% X
|cwsE i ictsoae: - | cW3BE fit iesosowe | : N lewsE S e
125° -120° -115° -110° -10 125° -120° -115° -110° -10 125° -120° -115° -110° -10

* For the 72-hour period ending at 4 AM PT Sat 3 Feb, the NBM is showing high probabilities (> 80%) that the Sierra Nevada,
Coast Ranges and Transverse Ranges receive at least 3" of precipitation.

 The NBM is now showing isolated regions of higher probabilities (>70%) of 72-h precipitation exceeding 5" in the Northern Sierra
Nevada, Coast Ranges and Transverse Ranges during the third AR.

* There are also low probabilities (>20%) of precipitation exceeding 3” in the Cascades and along the WA/OR coast.
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CW3E AR Outlook: 26 Jan 2024

British Columbia River Forecast Centre Advisories and Streamflow

River Forecast Centre Flood Advisory and Warning Notifications
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 The second and third ARs are forecast to potentially bring > 10 inches of precipitation to British Columbia. As a result the British Columbia River Forecast
Center has issued a Flood Watch for Vancouver Island, the South Coast and Fraser Valley.
« Their CLEVER model 10-day river forecasts highlight several stations in Southern British Columbia to see streamflow of 1-2 year and 2-5 year return periods.

» Streamflow at three stations is forecast to exceed: a 5-10 year return period inland along the Nahatlach River, a 10-20 year return period on Vancouver Island
along the Marble River, and a >100 year period on Vancouver Island along the San Josef River.
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CW3E AR Outlook: 26 Jan 2024
Current AR Recon Flight Sequence

NCEP GFS IVT (kg m™" s™'; shaded), IVT Vector, and SLP (hPa; contours)
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