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CW3E Subseasonal Outlooks: Glossary & Context

The outlooks are based on CW3E subseasonal forecast products that can be found here:
https://cw3e.ucsd.edu/s and s forecasts/

CW3E subseasonal (2—-6 weeks lead time) atmospheric river, ridging, and circulation regime products
use three different global ensemble prediction systems to create these products:

— NCEP CFSv2 (US Model): Weeks 2—4

— ECCC (Canadian Model): Weeks 2—4

— ECMWEF (European model): Weeks 2—4

On the following slides, the term confidence refers to the forecasters' interpretation of the magnitude
of the anomalies, the level of ensemble agreement, and the skill of the products used to generate the
forecasts. All the tools used are shown in the outlook presentation.

The thresholds for below-normal, near-normal, and above-normal conditions are determined by
forecast product and noted on each forecast product slide


https://cw3e.ucsd.edu/s_and_s_forecasts/

Summary: Subseasonal Precipitation Outlook by Model

This slide shows the CW3E synthesis of subseasonal products by model

Forecasts Initialized 2 Mar 2026
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Subseasonal products included in this Outlook:

Forecasts tilt the odds toward below-normal precipitation in Central CA

during Week 2; more uncertainty in Northern and Southern CA

* Forecasts generally agree on below-normal precipitation in Central and
Southern CA during Week 3; more uncertainty over Northern CA

* High degree of uncertainty during Week 4

TCW3E/JPL Atmospheric River Activity Forecasts (DeFlorio et al. 2019, Zhang et al. 2023)
2CW3E/JPL Ridging Forecasts (Gibson et al. 2020)
3IRI North American Weather Regime Forecasts (Robertson et al. 2020) — Unavailable This Week
4CW3E West Coast Weather Regime Forecasts (Guirguis et al. 2023a and 2023b)
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https://doi.org/10.1029/2019JD031200
https://doi.org/10.1029/2022JD037608
https://doi.org/10.1175/JCLI-D-19-0439.1
https://doi.org/10.1175/MWR-D-19-0285.1
https://doi.org/10.1007/s00382-022-06361-7
https://doi.org/10.1029/2023GL105360

MJO/QBO Conditions
+ MJO convection is currently located over the Maritime Continent (Phase 5); QBO is in the easterly phase
— Without considering QBO/ENSO conditions, MJO in the Maritime Continent is associated with a decrease in extreme precipitation
over California at lag times of 1-2 weeks
— AR activity and precipitation forecasts based on MJO/QBO are unavailable

 NCEP is forecasting MJO convection to weaken slightly during Week 1, then re-strengthen and propagate eastward into the Western
Pacific during Week 2
— The statistical relationship between the MJO and extreme precipitation is consistent with the NCEP Week 2 AR activity forecasts

Week 2 Forecasts (9-15 Mar):
* Models disagree somewhat on AR activity over CA
— In Northern CA, NCEP and ECMWEF are forecasting slightly below-normal to below-normal AR activity with high confidence, whereas
ECCC is forecasting slightly above-normal AR activity
— In Central CA, NCEP is forecasting slightly below-normal to below-normal AR activity with high confidence, ECMWF is forecasting
near-normal to slightly below-normal AR activity, and ECCC is forecasting near-normal to slightly above-normal AR activity
— In Southern CA, NCEP is forecasting slightly below-normal AR activity with high confidence, whereas ECCC and ECMWF are
forecasting near-normal AR activity

* Ridging outlooks show moderate-to-high likelihood of above-normal West-ridge activity (dry conditions in Central and Southern CA)
— NCEP is showing moderate confidence in above-normal South-ridge activity (wet conditions in Northern CA and dry conditions in
Southern CA)
- ECMWE is showing moderate confidence in above-normal North-ridge activity (dry conditions over all of CA)

* |IRI' North American weather regime forecasts are unavailable for Weeks 2—4

« CW3E West Coast weather regime tool shows high likelihood of patterns associated with below-normal precipitation over all of CA



Week 3 Forecasts (16—22 Mar):
* Models generally agree on near-normal to slightly below-normal AR activity over Southern CA
— In Northern CA, ECCC and ECMWEF are forecasting near-normal AR activity, whereas NCEP is forecasting below-normal
AR activity with high confidence
— In Central CA, ECCC and ECMWEF are forecasting near-normal to slightly below-normal AR activity with areas of higher
confidence, whereas NCEP is forecasting slightly below-normal to below-normal AR activity with high confidence

» Ridging outlooks show moderate likelihood of above-normal North-ridge activity during Weeks 3—4

+ CW3E West Coast weather regime tool shows moderate-to-high likelihood of patterns associated with below-normal
precipitation over all of CA during Week 3

Week 4 Forecasts (23-29 Mar):
* Models generally agree on near-normal AR activity over all of CA

« CW3E West Coast weather regime tool shows moderate likelihood of patterns associated with below-normal precipitation in
Northern and Central CA during Week 4



Hydrologic Summary

Precipitation Drought Conditions Snowpack Conditions
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« As of 2 Mar, water-year-to-date precipitation is still running well-above normal (>150% of normal) in portions of
Central and Southern CA and slightly below normal to slightly above normal (70-130% of normal) across most
of the rest of the state

« The most recent drought monitor update is showing no drought over all of CA

« As of 2 Mar, estimated snowpack is well-below normal in the Northern Sierra Nevada/Trinity region (42% of normal),
below normal in the Central Sierra Nevada (63% of normal), and slightly below normal in the Southern Sierra
Nevada (86% of normal)



Looking Back: Week 3 AR Activity Forecasts

Forecasts Initialized 9 Feb 2026; Valid: 23 Feb — 1 Mar 2026
NCEP ECCC ECMWF Observed (CFSv2 Analysis)
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Shading: Fractional # of AR days forecast over a 7-day period (top) and forecast minus model
climatology (bottom; green/blue = higher than climatology; brown = lower than climatology)

« At 3-week lead times, all models struggled to capture the large-scale pattern (i.e., ridging south of Alaska and a
trough/closed low west of California)

« All models showed a northward displacement of the axis of AR activity over land, leading to an overestimation of AR
activity over the Pacific Northwest and underestimation of AR activity over CA, particularly in Central and Southern CA

« A strong AR produced 4-8 inches of precipitation over portions of Northern CA and southern OR during 23—-25 Feb



Looking Back: Week 2 AR Activity Forecasts

Forecasts Initialized 16 Feb 2026; Valid: 23 Feb —1 Mar 2026
NCEP ECMWEF Observed (CFSv2 Analysis)

Observed AR Activity [AR Days per Week]
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Shading: Fractional # of AR days forecast over a 7-day period (top) and forecast minus model
climatology (bottom; green/blue = higher than climatology; brown = lower than climatology)

« At 2-week lead times, NCEP and ECMWEF better captured the large-scale pattern (ECCC was unavailable)

« NCEP predicted the center of ridging to be too far east, leading to an underestimation of AR activity over
Northern and Central CA

» A strong AR produced 4-8 inches of precipitation over portions of Northern CA and southern OR during 23-25
Feb



Dynamical Model MJO Forecasts (NCEP)

‘e Circulation and Moisture Transport Anomalies
Observed MJO Weeks 1-2 MJO Prediction son on and Woisture “ranspor 7 g
it 1 OLR prediction of MJO—related anomalies using GFS model "'"-w; — B . pd ~T
Phases 4&5 (Marltlme Contlnent) feconstraction by RMM1 & RMM2 (20260302) ? 155" Phases 4&5 (Marltlme Contlnent) :2%\;:3',’::\@,
40°N - — - — SN
- l{)%f NEA ' 30N 60N i S A 4 P 0%
oo X N o \/\57- 4 LN 7 | - i , :
2o - ~=so . mdee YUY I MO over 40N 457 ° o, )t 0t =2,
v el £a o/ Wt over 7] initial Date R L g . i)
’Q%- D wz.ﬁ\ b ( \“fo%'\_ L. , (20260302) 1.9% SR T T . o™
e tos e e s ] | 0. TR g Maritime Continent 20N _\-‘\_’{;-«.Z b ot A R oo 4940 0g..3
| - ' ?5‘«"“_‘“'\‘\‘\‘“ i jss e Wk o 1For  TSoe  TRc  isow  zow  ogw oW %W E "'::1‘ MA (:f;"% - - \\4/ ; “\;vljr ~
> - o« —— - \ 4 T 1% 7 > N\ B0 ke )
ws | ] St amusn I I - AN N ' 01 < Ngawegsh o (|
10N 4 7 PR /QQJ \,., 1 |\\ ‘_{(P, ‘ "."‘\:’j\“\ Q & ——is: \
MJO‘PI:;s: a‘ - Eo—_\l \a / b _ijﬁ’}_m. . L Days 1=5 Ave ./T' \\\_, ’;/\— :\ ST \e >
lies -y > > > 105 4 < p/} /J,._U\\ R - : )) Forecast 208 e R e e e e S S e ey s
= Q v 305 - 30;‘ - ;OE 90E j\ZDE 15;E - 180 150W 120W aow - 60w . 30W 0 40E 80E 120E 1 BOE 1 GOW 120W BOW
30N =
S o] N ‘ AN 7 S I
%‘7‘—\ o] \{:{7 \(‘\‘1\?/}% k*i'g\ﬂ;:;;k ] -35 -25 15 5 5 15 25 35
y v \/ EZ“&J \DE/ . wa : ( ‘7 Doys 610 Ave Figure 5 from Wang et al. (2024)
v LSRN ) 1054 (] b : \ orecas . ) . —
o S = \ S la { ]/ Composite Z500 anomalies (shading; orange = positive; blue =
s 3 o o G ———————| negative), IVT anomalies (vectors); and OLR anomalies (brown
l -> >y oy vy 4 20N \k‘/ g . .
g - v - ¥ MJO re- = suppressed convection; green = enhanced convection
7 g
bl TZZI“} ¢ : ‘*‘— strengthens over | P2 1171~ —
sl (o 00 : Western Pacific Extreme Precipitation Frequency
4 [ [ | \ \ [ = 3053 e e6E 96 120 iso B0 1saw T TIOW oW o o A
-30.0 -225 -150 -75 00 7.5 150 225 300 1 N A S B B g g) Phase 4&5 unit: % J
OLR (W/m?) —40-35-30-25-20-15-10-5 5 10 15 20 25 30 35 40 SON g Ry \‘ Py 1 A atght gy g LS ey z 0

=3 . — -

OLR = Outgoing longwave radiation X :
45N 4 |

* As of 2 Mar, MJO convection is currently located over the Maritime Continent .

(Phase 5) g I

* NCEP is forecasting MJO convection to weaken slightly during Week 1, then 35N

re-strengthen and propagate eastward into the Western Pacific during Week 2 ; : L °

«  MJO activity over the Maritime Continent is associated with a weak ridge over 3°":30W e Al e b

the western US at lag times of 1-2 weeks, leading to decreased moisture

; ; ’ . N ) Figure 3 from Wang et al. (2023)
transport into California and a decrease in extreme precipitation frequency

Percent Change in frequency of extreme precipitation (brown =
decreased frequency; green/blue = increased frequency)




AR Activity Forecasts: Week 2 (NCEP vs. ECCC vs. ECMWEF)

NCEP
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Forecasts Initialized 2 Mar 2026

In Northern CA, NCEP and ECMWF are
forecasting slightly below-normal to below-
normal AR activity with high confidence
during Week 2 (9—15 Mar), whereas
ECCC is forecasting slightly above-normal
AR activity

In Central CA, NCEP is forecasting slightly
below-normal to below-normal AR activity
with high confidence, ECMWF is
forecasting near-normal to slightly below-
normal AR activity with areas of higher
confidence, and ECCC is forecasting near-
normal to slightly above-normal AR activity

In Southern CA, NCEP is forecasting
slightly below-normal AR activity with high
confidence, whereas ECCC and ECMWF
are forecasting near-normal AR activity

Models disagree somewhat on AR activity
over CA during Week 2 (9—-15 Mar)

Shading: Fractional # of AR days forecast over a 7-day period (top), model climatology (middle), and forecast minus
model climatology (bottom; green/blue = higher than climatology; brown = lower than climatology)
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AR Activity Forecasts: Week 3 (NCEP vs.
ECCC ECMWF
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Shading: Fractional # of AR days forecast over a 7-day period (top), model climatology (middle), and forecast minus
model climatology (bottom; green/blue = higher than climatology; brown = lower than climatology)

ECCC vs. ECMWF)

Forecasts Initialized 2 Mar 2026

« All models are forecasting near-normal to
slightly below-normal AR activity with
high confidence over Southern CA during
Week 3 (16—22 Mar)

* In Northern CA, ECCC and ECMWEF are
forecasting near-normal AR activity,
whereas NCEP is forecasting below-
normal AR activity with high confidence

* In Central CA, ECCC and ECMWF are
forecasting near-normal to slightly below-
normal AR activity with areas of higher
confidence, whereas NCEP is forecasting
slightly below-normal to below-normal AR
activity with high confidence

Models generally agree on near-normal to
slightly below-normal AR activity over
Southern CA during Week 3 (16—22 Mar)
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AR Activity Forecasts: Week 4 (NCEP vs. ECCC vs. ECMWEF)

NCEP

NCEP Forecasted AR Activity [AR Days per Week]
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ECMWF Forecasts Initialized 2 Mar 2026

ECMWF Forecasted AR Activity [AR Days per Week]
Initialized: 2026-03-02

_ Valid: 2026-03-23 to 2026-03-29

> ny B » All models are forecasting near-normal
ull AR activity over all of CA during Week
4 (23-29 Mar)
e -~ o7s - . . .
o « ECCC is favoring slightly higher AR
activity over Northern and Central CA
WMWW[WW’ WW W o ‘WWWJ
& o ol B Models generally agree on near-normal
AR activity over all of CA during Week 4
) (23—-29 Mar)
' == 0.75
NOOWECCC o AR Activi 12“°°w ly [AR D;;:o‘:er Week] ‘OGVEVCMWF Fore::aai‘tNed AR Aclivi::(::omaly [AR |::a‘:;wperWeek]

¥ Yy
Initialized: 2026-03-02 Valid: 2026-03-23 to 2026-03-29

&

140°W 130°W

120°W

110°W 0w

Initialized: 2026-03-02

Valid: 2026-03-23 to 2026-03-29

L Above
normal

Near
normal

L Below
normal

130°W 120°W 110°W

T
—_—

Shading: Fractional # of AR days forecast over a 7-day period (top), model climatology (middle), and forecast minus
model climatology (bottom; green/blue = higher than climatology; brown = lower than climatology) WELA THEEL BEALY HATION

- AMBASSADOR™
r l"‘-.j Centar for Wastern Weathar [ ’
and Water Extremas

)




Background Info: Subseasonal Ridging Outlooks

N = North Ridge This slide contains background information about the three different ridge

S = South Ridge types in CW3E'’s subseasonal ridging outlook tool
W = West Ridge

RR (Precip.)

« The North-Ridge type is typically associated with
widespread dry conditions across the entire western

UsS

N-Ridge

« The South-Ridge type is typically associated with dry
conditions in Southern CA and the Colorado River
Basin and wet conditions in the Pacific Northwest

S-Ridge

« The West-Ridge type is typically associated with dry
conditions over Central and Southern CA and wet
conditions over the Pacific Northwest

W-Ridge

T T T — BT
0 60 120 180 240 300 360 420 0.1 03 05 1 167333 10

How each ridge type typically influences precipitation
Left: Maps showing the average influence of each ridge type (red
contours) on integrated vapor transport (IVT, blue shading indicates
greater moisture transport, arrows indicate direction) during
atmospheric river events

Right: Maps showing the ‘Relative Risk’ (RR) of precipitation under
each ridge type. Brown shading indicates a reduced chance of
precipitation when ridging occurs. For example, a RR value of 0.2
indicates a 5-fold reduction in the likelihood of precipitation

. Center for Western Weathor Contact bson d.ed
@/Jet Propulsion Laboratory ﬁ é nScL ter e":fmc R o5 s (2020)

California Institute of Technology Journa! of Climate




Ridging Forecasts: Weeks 1-2 (NCEP vs. ECMWF)
NCEP ECMWF Forecasts Initialized 2 Mar 2026

CW3E Subseasonal Ridging Forecast CW3E Subseasonal Ridging Forecast
(Uses NCEP CFSv2 model) (Uses ECMWF model) e Both models are forecasting
- R ) bhsclphi o oy Ao above-normal West-ridge
2 o - = activity during Weeks 1-2 (2-16
m T = L L] L e o * 6% _  Mar), but confidence is higher in
: ” 11 ” : NCEP (88% ensemble
sy NeeP ooty © 5 ® 7 weak nonh-ige sgnl <% areement] ° R R LA R ool agreement) than in ECMWF
S:uth-:iﬁgizgszéLeidl:iMme;:;eeksM1 fxé) South-ridge type (Lead time: weeks 1 & 2) (68% ensemble agreement)
2 o * ECMWF is forecasting above-
g « S s6% . normal North-ridge activity with
¢ ol 2 - = moderate confidence (66%
- NGEP ensemble mmber B wat condlons - ECAWE snsambl marber Iweak soun-ridg signal, <50% areement ensemble agreement), whereas
. _ NCEP is forecasting near-
3 sk g Pt st ol normal North-ridge activity
K (T T 8% £ [T 6%, ° NCEPisforecasting above-
: = ' j g = ' j normal South-ridge activity with
e IR g g e RSN Fbenio moderate confidence (56%
avpassapoz- } S ensemble agreement), whereas

Center for Western Weather
ter Extremes

o) =z WiN ECMWF is forecasting slightly
below-normal South-ridge
Models show moderate-to-high likelihood of persistent ridging activity over activity Caninr o s iam st

and Water Extremes

the southwestern US during Weeks 1-2 (2-16 Mar) @
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Ridging Forecasts: Weeks 3—4 (NCEP vs. ECMWF)

NCEP

CW3E Subseasonal Ridging Forecast
(Uses NCEP CFSv2 model)

North-ridge type (lead time: weeks 3 & 4)
Generated: March 022026 | Valid: March 16 —to- March 30

S
@ dry conditions
@ wet conditions

@ -Mean

RAS climatology NCEP ensemble member

South-ridge type (Lead time: weeks 3 & 4)
Generated: March 022026 | Valid: March 16 ~to- March 30

NCEP ensemble member

West-ridge type (Lead time: weeks 3 & 4)
Generated: March 022026 | Valid: March 16 -to- March 30
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NCEP ensemble member
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62%

ensemble agreement

% agreement]

[weak west-ridge signal, <50% agreement]

daily ridge counts per period daily ridge counts per period
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ECMWF

CW3E Subseasonal Ridging Forecast
(Uses ECMWF model)

North-ridge type (lead time: weeks 3 & 4)

w Generated: March 02 2026 | Valid: March 16 —to— March 30
o~
e 4
©
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© Py - Py Py ey

- & N33 >0 RNREBL2LYES S S @ dry conditions

ECMWF ensemble member @ wet conditions

- - ERAS climatology

South-ridge type (Lead time: weeks 3 & 4)

Generated: March 02 2026 | Valid: March 16 —to— March 30
@
©
<
o _.Mean
o
ECMWE ensemble member [weak south-ridge signal, <50
West-ridge type (Lead time: weeks 3 & 4)
° Generated: March 02 2026 | Valid: March 16 —to— March 30
@
©
<+
Y
o

62%

ensemble agreement

% agreement]

% agreement]

Models show moderate likelihood of persistent ridging activity over the
Pacific Northwest during Weeks 3—4 (16—-30 Mar)

Forecasts Initialized 2 Mar 2026

* Both models are forecasting
above-normal North-ridge
activity with moderate
confidence (62% ensemble
agreement in both NCEP and
ECMWEF) during Weeks 3—4
(16—30 Mar)

* Both models are also
forecasting slightly above-
normal South-ridge activity
with low confidence (<50%
ensemble agreement) and
near-normal West-ridge
activity

Center for Western Weather
‘ and Water Extremes
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a) NP4 Mode

Patterns
Baja-Pacific

Z500 rEOFs

Background Info: Hybrid Weather Regime Impacts Forecast

b) NP4 Mode Phase Combinations _ c) Daily Weather Regimes
Offshore-CA : g
s ¢ {
Canadian-Pacific| | | | | | | | | [ | | | [ ! ! 1 AN . SN =

Alaskan-Pacific ‘ f—

Baja-Pacific

FELLE L LSS EEE e wee
[[] Positive phase [[] Negative phase A ¢ , \
- W : - \ _
a) NP4 Mode Patterns Whe- - WR10 WHT2
Four key modes of atmospheric variability over the North Pacific W e
(called the “NP4 Modes”, shown in the positive phase) capture most N, - t '
of the variance in atmospheric circulation in this region. vl ’R_. WRIE o
b) NP4 Mode Phase Combinations 150 -100 -50 O 50 100 150
The day-to-day changes in the amplitude and phase of the NP4 Z500 (m)
modes control ridge-trough positioning over the West Coast.
This slide contains background

c) Daily Weather Regimes information about CW3E's hybrid weather
Sixteen daily weather regimes are defined by the joint phase state of regimes forecast product.
the four NP4 modes. These represent short-duration daily weather Reference:
patterns. Guirguis et al. 2023a and 2023b

Relevance to West Coast Weather
These regimes are historically linked to impactful West Coast weather, including AR landfalls,
precipitation and flooding, temperature extremes, Santa Ana winds, and wildfire conditions.


https://link.springer.com/article/10.1007/s00382-022-06361-7
https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2023GL105360

Hybrid Weather Regime Impacts Forecast

a) Temperature Anomaly Associated With Each Weather Regime Forecasts Initialized 2 Mar 2026

WR4 WR5

WR10 WR11 WR12 WR14 WR15 WR16 5
s - = o — .

Week 2 (10-16 Mar): Dominated by WR
2 during Week 2, which is associated with
below-normal precipitation in all of CA
and above-normal temperature in
Northern CA.

o
Anomaly (°C)

”WRB WR9
. 3 A & E—

b) Precipitation Anomaly Associated With Each Weather Regime

WRS WR6 WR7 WRS WR9

WR12 WR13 WR14 WR15 WR16
_?J,y‘m

Af[ l‘v\' il

Week 3 (17-23 Mar): More uncertainty in
exact WR during Week 3, but a majority
of ensemble members are forecasting
WRs associated with below-normal
precipitation over all of CA and above-
WR1 WR2 WR3 WR4 WR5 WR6 WR7 WRS WR9 WR10 WR11 WR12 WR13 WR14 WR15 WR16 normal temperature in Northern CA ngh

% Difference
from Normal

Valid 10-30 Mar c) Weather Regime Forecast

likelihood of WRs associated with above-
o | normal temperature in Central and
: Southern CA during 18-20 Mar.
Week 4 (24-30 Mar): Some uncertainty
- ,'(\ — — in WR, but a majority of ensemble
e M 0 10 2 30 4 5 6 70 80 % 100 members are forecasting WRs associated

CWS3E Weather Regime Probability (%) NA=No Agreement

with below-normal precipitation in
Northern and Central CA during 26—30
Mar.

NA=No Agreement/Uncertain

a-b: Weather regime impacts based on historical relationships
c: Forecast weather regime probability based on the NCEP dynamical model
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