CW3E Atmospheric River Outlook: 14 Feb 2024

Trio of Storms To Bring Precipitation to California

- (’ =~ Center for Western Weather
— and Water Extremes

A trio of storms are forecast to make landfall over the US West Coast in the next 7 days.

The first storm is driven by a low pressure system that brings a burst of IVT to the USWC on Wed 14 Feb. This low
pressure system persists off the PNW coast through Thu 15 Feb as the second AR propagates toward the USWC.

The second storm is an atmospheric river (AR) that makes landfall across the USWC on Fri 16 Feb. The landfall
direction of the AR is likely to be suboptimal for precipitation, potentially limiting the precipitation potential of this
system.

The ECMWEF EPS is forecasting greater probabilities of IVT > 250 kg m™' s making landfall over the PNW with the
second AR than the GEFS.

The third storm is a second AR that is forecast to make landfall alongside a low pressure system into central CA on Sun
18 Feb.

There is uncertainty amongst GEFS and EPS ensemble members regarding the duration and strength of AR conditions
with the second and third ARs across CA.

The WPC is forecasting significant 7 day precipitation over the northern and central CA coasts and the Sierra Nevada.
The WPC Excessive Rainfall Outlook indicates a Slight Risk (level 2 of 4, or at least 15% chance) for flash flooding over
the northern CA coast for the 24 hour period ending 4 AM PT Sun 18 Feb with the second AR.

The NWS WPC has issued Excessive Rainfall Outlooks highlighting the potential for flash flood conditions in various
locations along the coast of California in association with precipitation during each of the three storms during this
period.
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CW3E AR Outlook: 14 Feb 2024
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* The first storm made landfall into the PNW and northern CA today, Wed 14 Feb as a low pressure system brings a burst of IVT to

the USWC. This low pressure system persists off the PNW coast through Thu 15 Feb.

* The second storm makes landfall with an AR along the USWC Fri 16 Feb, with the tail of the AR moving down the CA coast. The
landfall direction of the IVT is suboptimal for orographic precipitation, potentially limiting the potential precipitation from this AR.

* The third storm system and potential AR make landfall into central CA on Sun 18 Feb, with the AR moving down the CA coast
through Mon 19 Feb.
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CW3E AR Outlook: 14 Feb 2024
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The first storm brings tropical moisture from the eastern Pacific to the USWC.

The AR with the second storm is fed by tropical moisture out of the central Pacific, with higher IWV values (IWV >30 mm) than
what is brought to the coast with the first storm.

The AR and low pressure system with the third storm are forecast to tap into the same moisture source that fueled the second
storm, bringing IWV > 30 mm over the CA coast.
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- CW3E's ensemble AR Scale Landfall
tool illustrates the timing and intensity of
the IVT associated with each of the
three storms as they move onshore

- Both the GEFS (top) and EPS (bottom)
are showing very high confidence
(>90%) in IVT > 250 kg m™" s making
landfall over the USWC for the 1st and
2nd storms

- The GEFS and the EPS are showing
high confidence (>80%) in IVT > 250 kg
m~' s making landfall over CA on Mon
19 Feb with higher probabilities into Tue
20 Feb with the possible third storm.
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CW3E AR Outlook: 14 Feb 2024

Model Comparison: GEFS vs EPS ensembles - The EPS is more confident in
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iIn Northern CA and for AR
conditions to persist later in
CA with the third storm.
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CW3E AR Outlook: 14 Feb 2024
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CW3E AR Outlook: 14 Feb 2024
ECMWF EPS 7-day AR Scale and IVT Forecast . The EPS control member is

ECMWF Ensemble Inititialized: 00Z Wed 02/14/24 Location: 37°N 122.5°W forecastin_g two periods of
sorn RS irEcastand ECMEE Sday SrF Maximum Forecast AR Scale AR conditions at 37° N,

1500 Ensemble Member IVT Forecast (kg m™” s™') and Ensemble Control AR Scale

— Ensemble Control (C) —— Ensemble Mean (M) Ensemble Members |m
— Ensemble +1 Std. Dev. — Ensemble -1 Std. Dev. 3 Forecast vahd?day Period: OOZ 02/14!24 00Z 02/21/2024 EPS Control 1 2 2 50 W S t C
o 9 X corn EELT P TP LT L T ans . (near Santa Cruz
1250 — — @ ] T I B 3 o P 7 e e [ O AR4
; § S ol #y (Bl - ves- Ui emeatn CA) for 00Z Sat 17 Feb
x o > y- . . I A S 4 r
5 2= B A e | O ans or a e
7 L g 4 I 9%y [ | em2| through 12Z Mon 19 Feb
£ 1000 - > 34°N — o~ P 55N =111 E G S e ) e rOUQ on eD.
B w B e -t St P R 1 O ARt
= s 0 | b A IR XS O NoAR
) e = ‘ e e s e B S e B A +—+-
() ¢ EGMWF Precip fn} 08 Fel Pt | O oy |
2 T -3 = ¢ PO 8 O S
£ P S = °oA AL e~ i _121/51 (42%) EPS mbl
I5) -4 - y ; .
5 8 2 = ‘ -t b bR R R 0 ense e
S & < =% T O .
e B E B N = ISR SRE members are forecasting at
= E T T T I 45°N —F4--4-F-+H---F-F-A-- - 4/ e ’
2N = o e
30 Ensemble Member AR Scale Forecast and M VT (k 4 T R O TR 2 IeaSt AR2 COﬂdItIOﬂS dunng
250 — - E — nsc?n? 7e ember cale rorecast an aximum ( gm S ) 77777 o _{ _1 f : :__i _1 f_?__:__i_j_f_?__:_—ll = - D
g 48 : ‘ : DO 0 50 0 O 0 O O 0 O i : | th f tAR I d
g M " + S SMIIIN, SR S N
8 = e T =z g P U O O O L e nrs perlo "
: . 3 — = zoz 27 = 40°N 2 TR (3 IS S R B e 2 R o Gt v 2 R :
b 42 — E o= Hag R v O N R v O R 2 ) R
0 T 1 T T T T T T T 40 — = _ i g e [ DNV N B | PR A e R N P B =
| [ [ | 38 = S e a5 AT St e 8 WA Rt R A AR N R 1 N AN R G
00Z/14  00ZA45 00216  00Z17 002118  00Z19  00Z/20  00Z/21 5 36 e R : —_J - i—f-H—{—%—;-:h{-;-%-%-H—"l - :
b E - e T T S R 19/51 (23%) EPS memb
55 AR Scale Probability GEJ gg = o 2o = = 35°N — _; Tl_f_;v":m:“;_T_{f_:m:"_?_:r_l L -,_lr-{-—% T (o) e erS
i ; S 28 s s S i " - 3 T ) R O e T e A S 5. A E NI SR .
| 26 | i = T em- - ] — il ORISR Y N N O IS MRS NS MR G S O O L il B BT f t AR
2 %3 S E | 3 TR are Torecasting
9 i E 50 = - - - S C SESSe— . - - - - - Lo e s e e b | 1 1}~ Ry
zowl- gl AE on - =% gl conditions for 00Z Mon 19
= E c =] . —4—t-bododd L g e e e e o v -
-_5 i 1 w 14 F— - - -lBET - - - o - - - - e . T - - - - & I_l_i__l I__’_I_I _I I_—_I_I _l I_-_I_I _I |
8 o4 ... I 15 3 f;\ AR RN - 3 Febthrough 00Z Wed 21
o ! ' = - 5} e B e S e e o e e S S g e b =N
o | FESEEES CEEEEEEERR - SEEE e 1] & T v
o 20 F----} R 6 e e B N D e e o o o o Feb
- ' 4 T T - CT|Eygee” T - - - MEEEEENEN, - - s | L T S Ll Ll T N Ll »
7 i i 2 —] e — ITT FITT\FIATIFI Trll Trrl 1 IR FRE: |
0 i 1 | L L I C = i T
I | I | I I | I | I | | I 1 I | ' I I ‘ I
00Z/14  00Z15  00Z/16  00ZA7  00Z/18  00Z/19  00Z/20  00Z/21 00Z14  00Z45  00Z/16  00ZA7  00Z48  00Z19  00Z/20  00Z/21 L?;O;W. b1 35:W " T?\Ootwl (2;129501;\\IMS)1 20°W  115°W
: . cale based on Ralph et al. :
Forecast Time Initialized at 00Z Wed 02/14/24 Forecast Time Initialized at 00Z Wed 02/14/24 .

* The EPS uncertainty is also
@Cdtwf‘\gtzmewm Il AR [ AR2 [0 ARS3 O AR4 B AR5 hlghest with the third storm
Image created: 10 UTC 02/14/2024 More information: http:/cw3e.ucsd.edu AR Scale based on Ralph et al. (2019; BAMS), contact M. Ralph periOd, in terms of tlmlng,
intensity, and duration of

potential AR conditions

(A’ CW3E UC San Diegg SCRIPPSINSTITUTION i

=YY= OCEANOGRAPHY

— == Center for Western Weather

e———— and Water Extremes




CW3E AR Outlook: 14 Feb 2024
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 The NWS WPC is forecasting the heaviest precipitation over the CA/OR border and the northern Sierra Nevada for the first storm (1-3 in.), in
northern CA for the second storm (1-3 in.), and over the southern CA coast and Sierra Nevada with the third storm (2-4 in.).

 Slight Risk (level 2 of 4, or at least 15% chance) for flooding has been issued along the northern CA coast for the 24 period ending 4 AM PT
Sun 18 Feb with the second storm.

* A Marginal Risk (level 1 of 4, or at least 5% chance) for flash flooding has been issued along the CA/OR border and northern CA coast for

the 24 hour period ending 4 AM PT Thu 15 Feb and the northern and central CA coasts for the 24 hour periods ending 4 AM PT Sun 18 Feb
and Mon 19 Feb.
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CW3E AR Outlook: 14 Feb 2024

Init: 00Z 14 FEB 2024
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« WPC, GFS and ECMWEF are forecasting significant precipitation in CA over the next 7 days, although there is uncertainty between
forecast precipitation totals in the Sierra Nevada and along coastal California.

« WPC precipitation totals are higher than the GFS and ECMWEF, with the highest precipitation over the Sierra Nevada (9+ In. in
northern Sierra) and northern and central CA coasts.

 GFS is forecasting the lowest 7-day precipitation totals (3 to 5 in. for much of CA), with the highest precipitation over the Sierra
Nevada (5-7 in.). ECMWF highest forecast precipitation is over the northern CA coast and northern Sierra Nevada (6-8 in.)
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CW3E AR Outlook: 14 Feb 2024
10-day Watershed Precipitation Forecasts (Initialized 00Z 14 Feb)
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 The 00Z GFS and 00Z ECMWEF 10-day watershed precipitation totals vary for CA during the period, where the GFS is forecasting
greater precipitation in central CA watersheds and the ECMWEF is higher in Northern CA and Sierra Nevada watersheds.

 The 00Z ECMWEF 10-day watershed precipitation is higher across the PNW than the 00Z GFS.

* The 00Z GFS is forecasting 6.32” of mean areal precipitation in the Russian River watershed over the next 10 days, while the 00Z
ECMWE is forecasting 6.83” over the same watershed. Both ensembles’ members show uncertainty in the 10-day totals.
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CW3E AR Outlook: 14 Feb 2024

Freezing Level Forecast
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Freezing Level (ft)

Upper Yuba; GEFS Forecast Initialized 2024-Feb-14 06 UTC
7-day WPC Precipitation Total: 166.05 mm (6.54 in); 67.1% Rain, 17.3% Uncertain, 15.6% Snow
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* The freezing level is forecast to be between ~4000 and ~6000 feet above Mean Sea Level (MSL) during the first storm and
remain around ~6000 to ~7000 feet MSL during the second and third storms in the Upper Yuba watershed.
* The freezing level forecast in the Upper Yuba results in the majority of ensemble members forecasting the precipitation to fall as

rain (67.1%).
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CW3E AR Outlook: 14 Feb 2024

NWS CNRFC River Stage Forecasts

..___ | Sacramento River,| 5 aRsiVaerrIees\t/JeltISo:‘r]cr?eA are forecast to rise
Tehama Bridge | prQCIpltqtlon from
s I ® e the storms during this period.

5 e N2y Qf% # o CNRFC is currently forecasting 8
s f %o o / gages to exceed monitor stage and 1
- \s\)% e Ny gages to exceed flood stage in the
e T Carson city | flevads ‘\ next 5 days (first and second storms).

o oofp Bl

ol Tolfulloded % %" o The Sacramento River at Tehama
. Russian River, nrrang®y Y Bridge (top left) guidance shows the

(RooARERY o H | d RRYES D . (amnty | S S
. an ; = (8
e Op ; - &Ilfornia

|

river reaching monitor stage from late

o Freno \ Sat 17 Feb to Sun 18 Feb with the
k ¢ o : wsvee  second storm.
. L f“""\f "o p
& - K The Russian River at Hopland
o W (bottom left) guidance shows the river
T S e e e B %" 08 Angeles reaching flood stage for a short time
°°°°° X late Sat 17 Feb with the second

Observed (Raw Gauge) -~ Observed (Simulated) -+ Forecast + Guidance

“an Dtegb

Mavi ali

storm.

gnyorzwgtem Weather UC San Die&O ‘-er SCRIPPS poohiibbd dig

and Water Extremes

OCEANOGRAPHY



CW3E AR Outlook: 14 Feb 2024
Current AR Recon Planned Flight Sequence

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