CW3E Atmospheric River Outlook: 10 November 2025

Atmospheric River Forecast to Bring Heavy Rain and Snow to California This Week

A An amplifying shortwave south of Alaska is forecast to interact with a cutoff low and a region of poleward moisture
transport in the subtropical Northeast Pacific, eventually leading to the formation of a strong atmospheric river (AR) along
the US West Coast late Wed 12 Nov.

AThis AR is forecast to bri ng 7s&stitoahe Bay ArBa aoddherquitkly move thrqughV T
southern California on Thu 13 Nov.

A The GEFS and ECMWF ENS control members are forecasting an AR 2/AR 3 (based on the Ralph et al. 2019 AR Scale)
over portions of coastal northern and central California. Overall, the ECMWF ENS is forecasting a higher peak IVT
magnitude and a slightly longer duration of AR conditions over much of coastal California.

A Marginal risk excessive rainfall outlooks (EROs) have been issued for the Klamath Mountains, Northern Sierra Nevada,
Northern California Coast Ranges, and much of coastal central and southern California due to the potential for high
rainfall rates in the core of the AR.

A The NWS Weather Prediction Center is forecasting 2i 4 inches of storm-total precipitation in portions of the Klamath
Mountains, southern Cascades, Sierra Nevada, California Coast Ranges, and Transverse Ranges, and 17 2 inches
elsewhere in coastal California and the Central Valley.

A Decreasing freezing levels will likely facilitate significant snowfall accumulations in the higher terrain of the central and
southern Sierra Nevada. Moderate winter storm impacts are expected in these areas.

A These ARs will likely bring beneficial precipitation to areas that are currently experiencing moderate-to-severe drought in
southern California.
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AR Outlook: 10 November 2025

GFS Forecasts: Valid 4 AM PT 11 Nov (F-036)
500-hPa Height & Vorticity IVT & SLP IWV, SLP & 850-hPa Wind

NCEP GFS IVT (kg m~! s7%; shaded), IVT Vector, and SLP (hPa; contours) NCEP GFS IWV (mm; shaded), 850-hPa Wind (vectors), and SLP (hPa; contours)

NCEP GFS 500-hPa Absolute Vorticity (x10~> s ~; shaded), Height (gpm) and Winds
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A A cutoff low and an associated weak surface low are forecast to form over the subtropical Northeast Pacific later today.
A As the cutoff low begins to drift northward and draw subtropical moisture poleward, an upper-level shortwave trough is forecast to
develop south of Alaska and propagate southeastward.

E‘IHEJEHIFH ‘Wioathor UC San Dien‘o i SC,__‘:R [I)I}E_; I_ri;i TITUTIOHN OF

= ondwater Extraman —_——0= OCEANOGRAPHY



AR Outlook: 10 November 2025
GFS Forecasts: Valid 10 PM PT 12 Nov (F-078)

500-hPa Height & Vorticity IVT & SLP IWV, SLP & 850-hPa Wind

NCEP GFS IVT (kg m~! s7%; shaded), IVT Vector, and SLP (hPa; contours) NCEP GFS IWV (mm; shaded), 850-hPa Wind (vectors), and SLP (hPa; contours)
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A As the trough continues to amplify and propagate eastward, it is forecast to phase with the weakening cutoff low and its
associated region of moisture transport.

A Strengthening southerly flow downstream of the trough will lead to the development of a strong AR along the US West Coast on
Wed 12 Nov.

Al VT magni t udéls !OVFK53ID migandsouth-to-southwesterly low-level winds >40 kt are forecast in the vicinity of
the Bay Area as the core of the AR moves onshore.
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AR Outlook: 10 November 2025
GFS Forecasts: Valid 10 AM PT 13 Nov (F-090)

500-hPa Height & Vorticity IVT & SLP IWV, SLP & 850-hPa Wind

NCEP GFS IWV (mm; shaded), 850-hPa Wind (vectors), and SLP (hPa; contours)
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A As the trough begins to move onshore on Thu 13 Nov, the AR is forecast to quickly propagate eastward and bring a brief period
of moderate AR condIl¥i)wsathegniCsliforn®500 kg m
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AR Outlook: 10 November 2025

GFS & ECMWEF IVT Forecasts
ECMWF

GFS

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

ECMWF IVT (kg m~* s~*; shaded), IVT Vector, and SLP (hPa; contours)
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A There are subtle model-to-model
differences in the forecasts of the
AR after it makes landfall.

A Compared to the deterministic
ECMWEF, the deterministic GFS is
forecasting higher IVT magnitudes
over interior central California and
lower IVT magnitudes over coastal
southern California as the core of
the AR moves through the state.

A The orientation of the IVT vectors
over southern California is also
more southerly in the ECMWF,
which is more optimal for orographic
precipitation enhancement in the
Transverse Ranges.
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AR Outlook: 10 November 2025
GEFS vs ECMWF AR Scale and IVT Forecasts: Northern CA
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A The GEFS and ECMWF ENS control members are forecasting an AR 2/AR 3 (based on the Ralph et al. 2019 AR Scale) between the
Oregon/California border and the Monterey Peninsula.

A Compared to GEFS, the ECMWF ENS is showing higher confidence (68% probability vs 39% probability) in an AR 3 at 38.0°N, 123.0°W
(Marin County). Overall, the ECMWF ENS members are forecasting higher maximum IVT magnitudes and slightly longer AR durations.

A Both ensembles are showing large spread in forecast IVT magnitudes at this location as the AR makes landfall late Wed 12 Nov.

A There is also some uncertainty in the timing of maximum IVT and the duration of AR conditions.
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AR Outlook: 10 November 2025
GEFS vs ECMWF AR Scale and IVT Forecasts: Southern CA
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A The ECMWF ENS control member is forecasting an AR 1 over all of coastal southern California, whereas the GEFS control member is
not forecasting AR Scale conditions from Los Angeles County southward.

A Compared to GEFS, the ECMWF ENS is showing higher confidence (75% probability vs 42% probability) in an AR 1 at 34.0°N, 118.5°W
(Los Angeles County).

A Both ensembles are showing considerable uncertainty in forecast IVT magnitudes and the timing and duration of AR conditions at this
location.
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AR Outlook: 10 November 2025 MBASSADOR"

WPC Precipitation Forecasts WEATHLR READY NATION
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A The NWS Weather Prediction Center (WPC) has issued marginal risk ( | e v e | 1 of 4; O5% probability

outlooks (EROs) for the Klamath Mountains, Northern Sierra Nevada, Northern California Coast Ranges, and much of coastal central and
southern California due to the potential for high rainfall rates (>0.5 inches/hour) in the core of the AR.

A Flash flood risk in the vicinity of the Transverse Ranges may be exacerbated by the presence of recent burn scars.

A The AR and trough are forecast to produce 2i 4 inches of total precipitation in portions of the Klamath Mountains, southern Cascades,

Sierra Nevada, California Coast Ranges, and Transverse Ranges. About 11 2 inches are forecast elsewhere in coastal California and the
Central Valley.
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AR Outlook: 10 November 2025

Watershed Precipitation Forecasts

10-day GFS/GEFS Precipitation Forecasts 10-day ECMWF/EFS Precipitation Forecast 10-day Difference Precipitation Forecast )
{\ = 5.0 (a) HUC8 Watershed Acc. Precip Forecast: Upper Yuba
;'_-} ‘ '—7 ‘ — ¥ . gg?sfllnit.\za\zz.?a$ifrgbp 278in 200 TAF (10 day] ‘Supports FIRO and CA AF!ET;)é%r‘j'?‘rgﬁ'glt‘GWSE \!
Upper Yu bg : 500
GFS: 2.78in. S ECMWEF: 1.49 ECMWF Minus GFS: -1.29
e o { GEFS Mean: 2.69 in. e el EFS Mean: 3.49 in. EFS Minus GEFS Mean: 0.80 in.
1 { - \ ; ) ; E

e S

Wi 3539 in. | 243 TAF (7 day)
Upper Yuba Upper Yuba T i

250 TAF {10 d

| @ ECMWF minus GFS
O EPS minus GEFS

Cumulative Watershed Precip [in.]
Watershed Aggregate Precip Volume [TAF]

o\ 2
O GEFS Mean O EPS Mean i i |
me m ) S = { — ~ rrrren |-
xS ? N / 1 Y )
\ 7 e 4 ECMWF: 15in. | 100
i ¢ b L
T IR A2 |
J @ \ 1N r
o N J \/ AN { /
- 38 A P N\ 2
A I A R8BS WL A 0.0 0
S0 precpn FOER A AR AN S I O EE B S B
. No Data b/ ‘ A ) v ; g < \Y\ ’) 00Z 11/10 00Z 11/11 00Z 11/12 00Z 11/13 00Z 11/14 00Z 11/15 Q0Z 11/16 00Z 11/17 00Z 11/18 00Z 11/19 00Z 11/20
¥ ¥ Rz { U s Y, VI T Most Recent Forecast Time Starting at 0Z on 11/10/2025
= 0-0.01 B (&3 “) S) \‘ﬁ\“:f \ 50 (b) HUC8 Watershed Ensemble Precip Forecast: Upper Yuba T
) ) A ke 7/ . T
% ) N (Y YR —Model Initjalizations: | <
é 0.01:0:1 g e 7 | \/Tr\\ Precip Diff (in.) (: —_ 5L 2BRI IR0 A58 [ABTAR (G o [ E
0 b c h 0]
0.1-0.25 ) 215 ¥ = . —
! ) 5 | \ | ‘ 2 4.0 — = . [ 80E
£ ‘ 02505 [ 1B LT 451 8 ] P 2 s 2 = L 3
7 (A f y o o e ] - = g - >Q
. {14 y 3 5 Ann 2
0.5-1 .5- I -1-0.5 - 3 30 | : 2 L S
| - g 230 e |- 200 &
B U > ] 5] A — - =
‘ [ R v : I o R & Z 20 e = 5
4 e (] 1 =
ZiL X t i IR 0.5-1 i. Z , : — 100 2
YA | 4 [ 2 ] ] N L i
46 B 4 7o) s 11.5 L 2 1.0 — i 3
A L L X& 5 ] | B
W o8 ! xd R £ o &
A |} BN 1 1 B ]
. H & e [ 3. Bz i 0.0 T 0 =
- - I ~ i 00Z 11/10 00Z 11/11 00Z 11/12 00Z 11/13 00Z 11/14 00Z 11/15 Q0Z 11/16 00Z 11/17 00Z 11/18 00Z 11/19 00Z 11/20
e w»wﬁ ey an‘rl \ 5».3&(‘“7 Y v : ‘
Leaflet | J. Cordeira; Map data: © OpénStreetMap contributors StreetMap contributors Leaflet | J. Cordeira; Map data: © OpéenStreetMap contributors Most Recent Forecast Time Starting at 0 on 11/10/2025

Plot created Mon Nov 10 08:07:16 AM PST 2025 for the Upper Yuba Watsrshed; HUC8=18020125. Supports FIRQ and GA AR Programs al GW3E. Experimental.

A Compared to the deterministic GFS, the deterministic ECMWF is forecasting lower precipitation amounts from this event in the
Northern and Central Sierra Nevada and higher precipitation amounts in coastal southern California.

A In the Upper Yuba watershed, the deterministic GFS is forecasting ~2.3 inches of mean areal precipitation by 4 PM PT Fri 14
Nov, whereas the deterministic ECMWEF is only forecasting ~1.2 inches.
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AR Outlook: 10 November 2025

Watershed Precipitation Forecasts

Los Angeles Los Angeles Los Angeles
GFS: 0.48in. ECMWEF: 1.54 ECMWF Minus GFS: 1.06
GEFS Mean: 0.72 in. EFS Mean: 1.93 in. EFS Minus GEFS Mean: 1.21 in.

A In the Los Angeles watershed, the deterministic ECMWF is forecasting ~1.5 inches of mean areal precipitation by 4 PM PT Fri 14
Nov, whereas the deterministic GFS is only forecasting ~0.5 inches.

A A majority of ECMWF EFS ensemble members are forecasting this event to produce >5% of normal annual precipitation (~1
inch) in the Los Angeles watershed.
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