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CW3E Subseasonal Outlooks: Glossary & Context

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

A CWS3E subseasonal (2 i 6 weeks lead time) atmospheric river, ridging, and circulation regime products
use three different global ensemble prediction systems to create these products:
I NCEP CFSv2 (US Model): Weeks 2i 4
I ECCC (Canadian Model): Weeks 2i 4
I ECMWEF (European model): Weeks 21 4

A 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.

A 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
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A Forecasts lean toward above-normal precipitation in Southern CA
during Week 2; more uncertainty over Northern and Central CA

A Forecasts lean toward below-normal precipitation in Southern CA
during Week 3; more uncertainty over Northern and Central CA

A High degree of uncertainty during Week 4

Im
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Subseasonal products included in this Outlook:

1CW3E/JPL Atmospheric River Activity Forecasts (DeFlorio et al. 2019, Zhang et al. 2023)
2CWS3E/JPL Ridging Forecasts (Gibson et al. 2020)

3IRI North American Weather Regime Forecasts (Robertson et al. 2020)

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
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MJO/QBO Conditions
A strong MJO convection is currently located over the Indian Ocean (Phase 2); QBO is in the easterly phase
¢ Without considering QBO/ENSO conditions, MJO in the Indian Ocean is associated with a decrease in extreme
precipitation over portions of California at lag times of 1i 2 weeks

A NCEP is forecasting MJO convection to remain strong over the Indian Ocean during Weeks 1i 2
¢ The statistical relationship between the MJO and extreme precipitation is somewhat consistent with the NCEP Week 3
AR activity forecasts over Southern CA

Week 2 Forecasts (16 122 Feb):
A Models agree on high confidence in above-normal AR activity in Southern CA
¢ In Northern CA, NCEP and ECMWEF are forecasting slightly below-normal AR activity with high confidence, whereas
ECCC is forecasting near-normal AR activity
¢ In Central CA, NCEP is forecasting near-normal to slightly above-normal AR activity, whereas ECCC and ECMWF are
forecasting slightly above-normal to above-normal AR activity

A Ridging outlooks show some uncertainty in ridging activity near the US West Coast during Weeks 17 2
¢ NCEP is showing moderate confidence in above-normal West-ridge activity (dry conditions in Central and Southern CA),
whereas ECMWEF is forecasting below-normal West-ridge activity

A IRl North American weather regime tool shows moderate confidence in Pacific Ridge (near-normal precipitation in CA)
during most of Week 2 followed by a regime transition to Pacific Trough (wet conditions in CA) in late Week 2

A CWS3E West Coast weather regime tool shows high likelihood of patterns associated with below-normal precipitation in
Northern and Central CA in early Week 2, with more uncertainty during second half of Week 2



Week 3 Forecasts (23 Feb 1 1 Mar):
A Models generally agree on near-normal to slightly below-normal AR activity over Southern CA and near-normal AR
activity over Central CA
¢ In Northern CA, NCEP and ECCC are forecasting slightly above-normal AR activity, whereas ECMWEF is
forecasting near-normal AR activity
¢ In Central CA, ECMWEF is forecasting some areas of higher confidence in slightly below-normal AR activity
¢ In Southern CA, ECCC is forecasting slightly below-normal AR activity with high confidence, whereas NCEP and
ECMWEF are forecasting near-normal to slightly below-normal AR activity with some areas of higher confidence

A Ridging outlooks show moderate likelihood of above-normal South-ridge activity (wet conditions over Northern CA;
dry conditions over Southern CA) and moderate-to-high likelihood of above-normal West-ridge activity (dry
conditions over Central and Southern CA) during Weeks 3i 4
¢ ECMWEF is also showing moderate likelihood of above-normal North-ridge activity (dry conditions over all of CA)

A IRI North American weather regime tool shows low-to-moderate confidence in regime transition from Pacific Trough
to Pacific Ridge during the middle of Week 3

A CW3E West Coast weather regime tool shows moderate likelihood of patterns associated with below-normal
precipitation in all of CA during second half of Week 3



Week 4 Forecasts (2 i 8 Mar):
A Models generally agree on near-normal AR activity in Southern CA
¢ In Northern CA, NCEP is forecasting slightly below-normal AR activity with high confidence, ECCC is forecasting
slightly above-normal AR activity, and ECMWEF is forecasting near-normal AR activity
¢ In Central CA, NCEP is forecasting slightly below-normal AR activity with some areas of higher confidence,
ECCC is forecasting slightly above-normal AR activity, and ECMWF is forecasting near-normal AR activity

A IRI North American weather regime tool shows low-to-moderate confidence in regime transition from Pacific Ridge to
West Coast Ridge (dry conditions in CA) during the middle of Week 4

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



Hydrologic Summary
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A As of 9 Feb, 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 1 130% of normal) across most
of the rest of the state

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

A As of 9 Feb, estimated snowpack is well-below normal in the Northern Sierra Nevada/Trinity region (38% of normal)
and below normal in the Central Sierra Nevada (52% of normal) and Southern Sierra Nevada (72% of normal)



Looking Back: Week 3 AR Activity Forecasts

Forecasts Initialized 19 Jan 2026; Valid: 2 18 Feb 2026
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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)

A At 3-week lead times, all models generally captured the large-scale pattern (i.e., ridging over western US and
AR activity extending from the subtropical Central Pacific to southeastern Alaska and British Columbia)

A ECCC overestimated AR activity over CA, particularly in Central and Southern CA

A An AR produced 2i 6 inches of precipitation over portions of western Washington and western Oregon during 77
8 Feb



Looking Back: Week 2 AR Activity Forecasts

Forecasts Initialized 26 Jan 2026; Valid: 2
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A At 2-week lead times, all models generally captured the large-scale pattern

A NCEP predicted a more zonal axis of AR activity than observed, leading to a large overestimation of AR activity
over the Pacific Northwest and Northern CA

A An AR produced 2i 6 inches of precipitation over portions of western Washington and western Oregon during 77
8 Feb



Dynamical Model MJO Forecasts (NCEP)
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AR Activity Forecasts: Week 2 (NCEP vs. ECCC vs. ECMWF)
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Forecasts Initialized 9 Feb 2026

A All models show high confidence in
above-normal AR activity over Southern
CA during Week 2 (1671 22 Feb)

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

A In Central CA, NCEP is forecasting near-
normal to slightly above-normal AR
activity, whereas ECCC and ECMWF are
forecasting slightly above-normal to
above-normal AR activity

Models agree on high confidence in
above-normal AR activity over Southern
CA during Week 2 (161 22 Feb)
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AR Activity Forecasts: Week 3 (NCEP vs. ECCC vs. ECMWF)

NCEP ECCC ECMWEF Forecasts Initialized 9 Feb 2026
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AR Activity Forecasts: Week 4 (NCEP vs. ECCC vs. ECMWF)

NCEP ECCC ECMWEF Forecasts Initialized 9 Feb 2026
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Background Info: Subseasonal Ridging Outlooks

N = North Ridge
S = South Ridge

i W = West Ridge
t..'d
RR (Precip.)
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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

This slide contains background information about the three different ridge
types in CW3EOGs subseasonal ridging

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

US

A 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

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

California Institute of Technology Journa! of Climate

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



daily ridge counts per period

- - ERAS climatology

daily ridge counts per period
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Ridging Forecasts: Weeks 1 12 (NCEP vs. ECMWF)

NCEP

CW3E Subseasonal Ridging Forecast
(Uses NCEP CFSv2 model)

North-ridge type (lead time: weeks 1 & 2)
< Generated: February 09 2026 | Valid: February 09 ~to- February 23

)

o

1 nnn .-

mmmmmmmmmmmmmmmm

NCEP ensemble member

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

South-ridge type (Lead time: weeks 1 & 2)
Generated: February 09 2026 | Valid: February 09 —to- February 23

0 1 2 3 4 5 &6

NCEP ensemble member [weak south-ridge signal, <50% agreement]

West-ridge type (Lead time: weeks 1 & 2)
Generated: February 09 2026 | Valid: February 09 —to- February 23
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g

O dry conditions
@ wet conditions

NCEP ensemble member
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ECMWF

CW3E Subseasonal Ridging Forecast
(Uses ECMWF model)

North-ridge type (lead time: weeks 1 & 2)
Generated: February 09 2026 | Valid: February 09 ~to- February 23
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ECMWF ensemble member [weak north-ridge signal, <50% agreement]

- - ERAS climatology

South-ridge type (Lead time: weeks 1 & 2)
Generated: February 09 2026 | Valid: February 09 —to- February 23

ECMWF ensemble member

West-ridge type (Lead time: weeks 1 & 2)
Generated: February 09 2026 | Valid: February 09 —to- February 23

@®Mean

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

ECMWF ensemble member

AMBASSADOR™

=
% ¥V
& ). W center for western Weather
’ and Water Extremes

during Weeks 1i 2 (91 23 Feb)

Models show some uncertainty in ridging activity near the US West Coast

Forecasts Initialized 9 Feb 2026

ANCEP is forecasting above-
normal West-ridge activity
with moderate confidence
(62% ensemble agreement)
during Weeks 11 2 (91 23 Feb),
whereas ECMWE is
forecasting below-normal
West-ridge activity

ABoth models are forecasting
below-normal North-ridge
activity and near-normal
South-ridge activity

Center for Western Weather
and Water Extremes

SCRIFPE INSTITUTION OF OCEANOGRAPHY
AT UC SAN DIDGD

0,



Ridging Forecasts: Weeks 3 14 (NCEP vs. ECMWF)
NCEP ECMWF Forecasts Initialized 9 Feb 2026

CW3E Subseasonal Ridging Forecast CW3E Subseasonal Ridging Forecast
(Uses NCEP CFSv2 model) (Uses ECMWF model) A .

North-ridge type (lead time: weeks 3 & 4) North-ridge type (lead time: weeks 3 & 4) BOth mOd els are fo recaStI n g
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Seot---toF . = § = A 3% e (56% ensemble agreement in
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_ _ _ . Weeks 3i 4 (23 Feb 1 9 Mar)

South-ridge type (Lead time: weeks 3 & 4) South-ridge type (Lead time: weeks 3 & 4)
B b 2 Generated: February 09 2026 | Valid: February 23 -to- March 09 E Generated: February 09 2026 | Valid: February 23 —to- March 09
i B, ABoth models are also forecasting
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ddddd NZEP:ns:me mimb:er peses 2 \(ljvreyt(;%rr]:cjillttl:):z ECMWF ensemble member E evreyt(t::g:%llttlgzss (81% ensemble ag reement) than
in ECMWEF (64% ensemble

West-ridge type (Lead time: weeks 3 & 4) West-ridge type (Lead time: weeks 3 & 4)
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ol LA L » f - : j normal North-ridge activity with
R cNees IR S Ias B dry conditions voe @ dry conditions moderate confidence (54%
ensemble member @ wet conditions ECMWF ensemble member @ wet conditions
. AMBASSADOR® "y Smassior ensemble agreement), whereas
RO S oo’ N o/

NCEP is forecasting below-
normal North-ridge activity

@ and Wal

Models show moderate likelihood of persistent ridging activity over the
southwestern US and moderate-to-high likelinood of persistent ridging ‘) Center for Western Weather
activity west of California during Weeks 314 (23 Feb 1 9 Mar) V




Background Info: IRl Subseasonal Weather Regime Forecasts

a) WR 1: West Coast Ridge b) WR 2: Greenland High This slide contains background i n
American weather regime forecast product

120°W 120°w

A Four dominant weather regimes identified using
cluster analysis on daily 500-hPa geopotential
height anomalies from MERRA data (19811 2015)

Reference: Robertson et al. (2020)
- For more information about the forecast product:
— https://wiki.iri.columbia.edu/index.php?n=Climate.S2S-WRs

Geopotential Height Anomaly

-80 -60 -40 -20 0 20 40 60 80
meters



https://doi.org/10.1175/MWR-D-19-0285.1
https://wiki.iri.columbia.edu/index.php?n=Climate.S2S-WRs
https://wiki.iri.columbia.edu/index.php?n=Climate.S2S-WRs
https://wiki.iri.columbia.edu/index.php?n=Climate.S2S-WRs

IRl North American Weather Regime Forecasts

CFSv2 daily winter WRs max probability forecast (%) 48 members from Oct 1 to Feb 9 2026 ForecaSt In |t| a||Zed 9 Feb 2026

- @O

35

A Daily forecast out to 45-day lead time
based on NCEP CFSv2 ensemble

Pacific Ridge

A Low-to-moderate likelihood (25i 75%
ensemble agreement) of Pacific Ridge
during most of Week 2 (167 20 Feb)
and transition to Pacific Trough late in

g 100 Week 2

30

Week 4
(27 8 Mar) |

Pacific Trough

Leads (days)

Week 3

=175 .

(23 Feb i 2"
i 1Mar) || *° 2 A Low-to-moderate likelihood (25i 75%
Week 2 725§ agreement) of transition from Pacific
n (16122 Feb) - [l Tr_ough to Pacific Ridge during the
” g middle of Week 3
50 %
5 A Low-to-moderate likelihood (25i 75%
(i & s s P . N N | ! . ‘e
- s o o o 9 o o o @ - g agreement) of transition from Pacific
of o® < & & & & <

¥ < &y Ridge to West Coast Ridge during the

Verification date (days)

middle of Week 4

This graphic shows the which of the four North American weather regimes (different colors) is
most likely to occur over the next 45 days. Darker (lighter) shading denotes higher (lower)
probability of a particular regime. See the next slide for temperature/precipitation implications.




IRl North American Weather Regime Forecasts

Precipitation Anomalies Temperature Anomalies
WR 1: West Coast Ridge i WR 2: Green Land High WR I: West Coast Ridge - WR 2: Green Land High
s 7 L& - " -
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WR 4: Pacific Ridge

WR 3: Pacific Trough
'.-’)' .. 4

R 4: Pacific R

40°Nq 4 ***o o .. 40°N D

30°N 1

This graphic shows composite mean precipitation (left) and temperature (right) anomalies associated with each weather
regime. Stippling (black dots) indicate statistically significant anomalies.
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Near-normal precipitation and below-normal temperature predicted over CA during most of Week 2 (161 20 Feb) with low-to-
moderate confidence in Pacific Ridge regime

Above-normal precipitation and above-normal temperature predicted over CA during late Week 2 and first half of Week 3 (211
26 Feb) with low-to-moderate confidence in Pacific Trough regime

Near-normal precipitation and below-normal temperature predicted over CA during second half of Week 3 and first half of Week
4 (27 Febi 5 Mar) with low-to-moderate confidence in Pacific Ridge regime

Below-normal precipitation and above-normal temperature predicted over CA during second half of Week 4 (67 8 Mar) with low-
to-moderate confidence in West Coast Ridge regime




a) NP4 Mode

Z500 rEOFs

Patterns
Baja-Pacific

Background Info: Hybrid Weather Regime Impacts Forecast

b) NP4 Mode Phase Combinations _ c) Daily Weather Regimes
Ofshore-CA| L | | [ [ | | | | | K : S
s ¢ {
Canadian-Pacific

Alaskan-Pacific ‘

Baja-Pacific

FEEEEEE EE &S
[] Positive phase [[] Negative phase A ¢
- 8 -\ .
a) NP4 Mode Patterns WR9 - WR10 WR11 WR12
Four key modes of atmospheric variability over the North Pacific T TR | SR
(called the ANP4 Modesd, shown i nlNe DO .t el )
of the variance in atmospheric circulation in this region. vl ’R_. WRIE o
o EET.
b) NP4 Mode Phase Combinations 150 -100 -50 © 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 i nformation about C
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

WR5 WR6 WR8

WR9
1=

WR11 WR12 WR13
§—T—= =

b) Precipitation Anomaly Associated With Each Weather Regime

WR7 WR12 WR13

JIR14

Forecasts Initialized 9 Feb 2026

WR15 WR16 5
B — o ==

Week 2 (171 23 Feb): Dominated by WR
13 during 171 18 Feb, which is associated
with below-normal precipitation in
Northern/Central CA and below-normal
temperature in all of CA. More uncertainty

WR14 WR15

WR6 WRS WR10
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Valid 17 Feb i 9 Mar

c) Weather Regime Forecast

WR1 WR2 WR3 WR4 WR5 WR6 WR7 WR8 WR9 WR10 WR11l WR12 WR13
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Weather Regime Probability (%)
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during remainder of Week 2, but a
majority of ensemble members are
forecasting WRs associated with above-
normal precipitation in Northern and
Central CA on 22 Feb.

o
% Difference
from Normal

-100

WR14 WR15 WR16

Week 3 (24 Feb i 2 Mar): High degree of
uncertainty in WRs during Week 3, but a
majority of ensemble members are
forecasting WRs associated with below-
normal precipitation over all of CA during
28 Feb 1 2 Mar.

NCEP Initialized: 09-Feb-2026
Valid: Feb10-Mar09

Week 4 (379 Mar): Dominated by WRs
2&13, which are both associated with
below-normal precipitation in Northern
and Central CA.

NA=No Agreement

a-b: Weather regime impacts based on historical relationships

c. Forecast weather regime probability based on the NCEP dynamical model

NA=No Agreement/Uncertain




Background Info: AR Activity and Precipitation Based on MJO and QBO

QBO Conditions
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QBO is in the easterly phase at 50 -hPa

MJO Conditions

OLR prediction of MJO—related ancmalies using GFS model
reconstraction by RMM1 & RMM2 (20260209)
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MJO convection is currently located over the
Indian Ocean (Phase 2)
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Probability matrices illustrating the weeks 1i 6 lagged probability of below-normal (brown shading) or
above-normal (green shading) AR occurrence and precipitation for all MJO phases when the QBO is in
the westerly phase during JFM in Northern CA (left), Central CA (middle), and Southern CA (right). White
squares indicate that the near-normal category has the highest probability. The black dots denote
statistically significant probabilities of below- or above-normal conditions based on a bootstrapping
analysis. Historical observations less (more) than the lower (upper) tercile of climatology (198171 2019
period) are considered below (above) normal.




AR Activity and Precipitation Based on MJO and QBO

Forecasts Initialized 9 Feb 2026

AR Occurrence: Southern CA

Southern CA Subseasonal AR Occurrence Outlook AC W3 E 6 S p ro b a b I I I St I C
Issued: 9 Feb 2026 MJO Phase 2 EQBO forecast based on current MJO and QBO
g conditions (see forecast for all regions
®® o OO 0
o _ AModerate likelihood (
£ 40 iceg,;m of below -normal AR occurrence during
8 ol [ ] — L Weeks 213 (17 Feb i 2 Mar) and high
N N B _ R likelihood (O60% pr ok
= | L L - normal AR occurrence during Week 4
3 10 - L =W Bl e (371 9 Mar) in Southern CA, with higher
T — — — _ confidence supported by elevated
. . . . . . e e ot CAmtology forecast skill in Week 4
@ Probability Below Normal Range of Climatology
@ Probability Above Normal Range of Climatology AMOderate I|ke||h00d Of bel()W'nOrmal AR
006 Foh AT ek DARCESMar Aa e AieMar  rosiaer @ === occurrence in Northern CA during Weeks
*Sum of probabilities of below-normal, near-normal, and above-normal conditions is 100% 314 (24 Feb 1T 9 Mar) and in Central CA

during Weeks 27 3

This product shows weekly probabilities of above-normal and below-normal AR occurrence in California.
These probabilities are calculated for lead times of 11 6 weeks based on the current season (i.e., OND or
JFM) and phases of the Madden-Julian Oscillation (MJO) and Quasi-biennial Oscillation (QBO). If MJO
convection is weak or the QBO is in a neutral phase, no probabilities will be displayed. Circles without
hatching denote periods with high confidence based on the hindcast skill assessment in Castellano et al.

(2023)

and Water Extremes

SCRIPPS INSTITUTION OF OCEANOGRAPHY
AT UC SAN DIDGO

( Center for Western Weather
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