CW3E Atmospheric River Outlook: 20 Dec 2023
Atmospheric River Forecast for US West Coast Landfall on Christmas

e An Atmospheric River (AR) is forecast to make landfall in the Pacific Northwest (PNW) early Mon 25 Dec and
continue through Wed 27 Dec.

e The GEFS control run is forecasting AR3 to AR4 conditions (based on Ralph et al. 2019 AR scale) for the PNW.

e Due to the long lead time with this event, there is uncertainty in the AR landfall timing and duration in the GEFS,
ECMWF EPS and West-WRF Ensemble.

e The NWS Weather Prediction Center (WPC) is currently forecasting 3-day precipitation totals = 2" with highest
precipitation totals over the Olympic Peninsula and CA/OR border.

e The NWS Climate Prediction Center’'s Day 8-14 Hazard Outlook shows risks of heavy precipitation, heavy snow
and high winds for Northern CA from 12/27 through 12/30.
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CW3E AR Outlook: 20 Dec 2023
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 The AR and associated low pressure system are forecast to progress toward the USWC through the weekend, making landfall
iInto the PNW early Mon 25 Dec (Figure A).

» The GFS is forecasting IVT > 800 kg m™ s"in the core of the AR as it makes landfall into the PNW (Figure B).

« A second low pressure propagates into the NE Pacific behind the primary low pressure system helping to continue AR conditions
in along the USWC (Figure C).

OCEANOGRAPHY

mgg SCRIPPSWSTITUUON 0F


https://www.google.com/url?q=https://cw3e.ucsd.edu/images/gfs/images/ivt_NEPac_latest_F84.png&sa=D&source=editors&ust=1703110627702067&usg=AOvVaw3lNcA1rh1jLF_fJN1SnYXT
https://www.google.com/url?q=https://cw3e.ucsd.edu/images/gfs/images/ivt_NEPac_latest_F96.png&sa=D&source=editors&ust=1703110627767870&usg=AOvVaw3pBDaUSaa8QQ5RVfvM7zpD
https://www.google.com/url?q=https://cw3e.ucsd.edu/images/gfs/images/ivt_NEPac_latest_F108.png&sa=D&source=editors&ust=1703110627768454&usg=AOvVaw1lCAdgt2r1lFgTLjSR1USQ

CW3E AR Outlook: 20 Dec 2023
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* AR conditions are forecast to continue over the PNW through Wed 27 Dec. as the parent cyclone associated with the first AR
persists in the Gulf of Alaska (Figures D, E and F)

By this forecast period, a secondary AR (that developed in the Central North Pacific on 25 Dec) is forecast to be positioned to the
south of the Aleutian Islands (Figures E and F).
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CW3E AR Outlook: 20 Dec 2023

GFS Init 12Z Wed 20 Dec 2023
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Initialized: 1200 UTC 12/20/2023 F-120: Valid: 1200 UTC 12/25/2023

700N )

=g
9, P
g S P gl e
b a'f Ry e \ » W RN <
B0°N —F¥ N NN N A e 5
NN SN SRl AT
oA NN\ >x v > &
kSF _;_l SR e Y >
P o = N o %\
50°N _ylﬁ;—k\g >— SN\ @
> \ ¥ £ F v N\ S
_[aTE R WA N d NS
& \\'_ N A 7 >
N\ Y = M r/ >
40°N — ~ ;
> W 008 05 Glleding,
CO PR - AN W3R T - _4‘_'__*_
\\i:lf* | " .~ afl # vy
0 e -]
\ iy & K
\
20°N
1016
1016} . =
l‘
et P ey e ‘
10°N

180° 170°W 160°W 150°W 140°W 130°W

60
58
56
54
52
50
48
46
44
42
40
38
36
34
32
30
o8
26
24
22
20

4PM PT Mon 25 Dec 2023

NCEP GFS IWV (mm; shaded), 850-hPa Wind (vectors), and SLP (hPa; contours)
Initialized: 1200 UTC 12/20/2023

4PM PT Tue 26 Dec 2023

NCEP GFS IWV (mm; shaded), 850-hPa Wind (vectors), and SLP (hPa; contours)
Initialized: 1200 UTC 12/20/2023

ooooooooooooooooooooooo

sl Sk ko
| i 51 ) »

%1 Elevates IWV |

f 0
O X o 18P
g RAR1010 [ T A=
=1 v / ‘\\‘» 4
7 Y -
0Q A J S
> c
o y
g ~ W~ P 1 {
z P “ 36
S
2 = o
N
—t y.
%6 d 4
.

F-168: Valid: 1200 UTC 12/27/2023

-V'
2

> 60
58
56
54
52
50
48
46
44
42
40
38

Moisture

32
30
28
26
24
22
20

150°W 140°W 130°W 120°W

* The AR is forecast to be associated with a robust tropical moisture export (TME) extending from north of Hawaii, with WV > 34

mm in the core of the AR.

* Elevated IWV continues in the core through the duration of the event, tapping into moisture from the Central Pacific to continue

feeding the moisture in the system.
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CW3E AR Outlook: 20 Dec 2023

Model Run: 06Z Wed 20 Dec 2023 Maximum Forecast AR Scale
60°N CW3E AR Landfall Tool | GEFS 60°N < _ Forecast valid 7-day Period: 12Z12/20/23.12212/27/2023 GEFS Control
- 5 e ~ 600N : ol B \_’:-\‘ - ii_i._Lji ‘ ARS
R B 2, il =] B ' 1] ® AR4
55°N 55°N T RE N O AR
" i O r:ﬂ"._\-. T gl ;
N T G Sl @ #a:
so°n s0°N P N O e
0 4-;44-* 13 et N
soN AN 17
Q o o ) B3 7 I i B |"'|"|"l""| RS A e W | Y 75 ?
g ©N o T
2 — o T R
§ 20°N . - - o <o SN T
- . - — SEEESNNEESNEEEEE =
Extended AR O
° - . = S N S IO N O IO A O A O O O IR, 2.
357N Conditions in 0N L R R |
Confidence PNW :1j‘j‘i:5::tj‘j‘i‘i‘tj:?:i‘t‘tj:i_ o
30°N in N. CA 30°N | 7-GFSPrecip (n) {1 —t—F A=A~~~ — TP T - ot
: 35°N | =} e G e
I N RS 1
o ! i | -5 EENAEEEEAEEEE |__:| — mr
25°N R — 1 =z i O
6 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0 140°W  130°W  120°W  110°W ey 1 =i {Ii i R N
-------- Forecast Day from 06Z on Wed 20 Dec 2023 -------- 1 ey TR ISR
e N ga\ | & N
_ I — Center for Western Weather ] N T I
25% 30% 40% 50% 60% 70% 80% 90% 100% ‘ ) ’ and Water Extremes =) R e R RN E RN PN DR B
Zeee _ o III:IIIIIIIIII!IIIIIIIII,II
Probability of IVT = 250 kg m~! s~!
¥ = 140°W  135°W  130°W  125°W  120°W  115°W

Forecasts support FIRO/CA-AR Program and NSF #2052972 | Intended for research purposes only AR Scale based on Ralph et al. (2019 BAMS)

« CW3E's GEFS AR Landfall tool is showing high forecast confidence (>80%) in a 48 hour period of IVT > 250 kg m™' s between 42 DEG N
and 48 DEG N over the PNW during this AR, resulting in AR3/AR4 conditions for much of coastal Washington and northern Oregon.

- There is increased confidence in IVT > 250 kg m™' s™' over coastal Northern CA later in the period, with the highest confidence (>80%)
on Wed 27 Dec.
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CW3E AR Outlook: 20 Dec 2023
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* VT forecast plumes from the global models show considerable uncertainty in landfall timing and maximum [VT.

* The West-WRF Ensemble similarly shows large variability amongst its members in the IVT magnitude as well as the timing and peak of
maximum [IVT at this location. West-WRF mean and peak IVT is higher than either of the GEFS and ECMWF-.
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CW3E AR Outlook: 20 Dec 2023
GEFS 7-day AR Scale and IVT Forecast

GFS Ensemble Inititialized: 12Z Wed 12/20/23

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

Location: 45.5°N 124°W

AR Scale Forecast and GFS 7-day QPF
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Image created: 18 UTC 12/20/2023

More information: http://cw3e.ucsd.edu AR Scale based on Ralph et al. (2019; BAMS), contact M. Ralph

« 26/31 (87%) GEFS ensemble members
are forecasting at least AR1 conditions at
45.5 N, 124.0° W from 00Z Mon 25 Dec
through 12Z Wed 27 Dec.

» 13/31 (42%) of the members are
forecasting at least AR3 conditions at this
point for this AR.

* There is uncertainty in the timing of
maximum IVT as well as duration of AR
conditions amongst GEFS members.
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CW3E AR Outlook: 20 Dec 2023
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* The National Weather Sercive(NWS) Weather Prediction Center (WPC) is currently forecasting precipitation totals = 1 inches for
regions along the PNW and Northern CA coasts and into the Cascades during the 24-hour periods ending at 18Z on 25, 26, and
27 Dec.

« NWS WPC 3-day precipitation totals are forecast to exceed 2 inches for the PNW coasts with the highest precipitation totals =2 5
inches over the Olympic Peninsula.
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CW3E AR Outlook: 20 Dec 2023
10-day Watershed Precipitation Forecasts (Initialized 00Z 20 Dec)
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 The 00Z ECMWEF and 00Z GFS are forecasting similar 10-day watershed precipitation totals across the USWC. The primary
difference between the models is ECMWEF forecasting higher precipitation totals over the Olympic Peninsula.

 The 00Z ECMWE is forecasting 5.37" of mean areal precipitation in the Queets-Quinalut watershed over the next 10 days, while
the 00Z GFS is forecasting 2.7” over the same watershed. Both ensembles’ members are showing uncertainty in the 10-day
precipitation totals, with GEFS and EPS showing similar ranges of precipitation totals.

= Center for Western Weather UC San Diegg : SCRIPPS IRTELEUTINN WP

OCEANOGRAPHY

and Water Extremes




CW3E AR Outlook: 20 Dec 2023
10-day Watershed Precipitation Forecasts (Initialized 00Z 13 Dec)
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 The 00Z GFS and 00Z ECMWEF are also showing uncertainty in the precipitation in Central CA.

 The 00Z GFS is forecasting 4.48” of mean areal precipitation in the North Fork Feather watershed over the next 10 days, while the
00Z ECMWE is forecasting 4.16” over the same watershed. Both ensembles’ members are showing uncertainty in the 10-day
precipitation totals, with EPS leaning towards more precipitation than GEFS.

- E— (7"'7\.,1 ~ oM 00Z 12/20 00Z 12/21 00Z 12/22 00Z 12/23 00Z 12/24 00Z 12/25 00Z 12/26 00Z 12/27 00Z 12/28 00Z 12/29 00Z 12/30
penstreetMap contributors Leaflet | J. Cordeira; Map data: © OpenStreetMap contributors Most Recent Forecast Time Starting at 0Z on 12/20/2023
20 05:38:36 PST 2023 for the Russian Watershed; HUC8=18010110. Supports FIRO and CA AR Programs at CW3E. Intended for Research

Leaflet | J. Cordeira; Map data: © O

OCEANOGRAPHY

— and Water Extremes

= Center for Western Weather UC San Dieg_(—) | SCRIPPS IRPEER TN WY



CW3E AR Outlook: 20 Dec 2023

Freezing Level Forecast
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7-day WPC Precipitation Total: 73.37 mm (2.89 in); 93.9% Rain, 5.3% Uncertain, 0.8% Snow
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* Freezing levels are forecast to rise from around 3,000 feet before the event to around 6-7,000 following the event in the

Queets-Quinault watershed

* There is significant uncertainty in the forecasted freezing levels through the duration of this AR.
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CW3E AR Outlook: 20 Dec 2023

Climate Prediction Center 8-14 Day Hazard Outlooks

@ D\‘;YI% 1‘1‘2‘723/2"(')32?501'70‘2)/%‘2’:“ & » The NWS Climate Prediction Center (CPC)
= issues Day 8-14 Hazard Outlooks for the
US highlighting areas with elevated risk for
Heavy Precipitation, High Winds and

wo |0 L S N « With the AR weakening and moving down
N S RO'YS the USWC, the elevated moisture that
Heavy AR 1200l ail remains in the region is likely to continue
Precipitation : Heavy . . . .
12/27 - 12/30 C [precpiationl iInfluencing weather in inland Northern CA
12/27 - 12/29]

* Current CPC hazard outlooks highlight
| ' risks of:
G o Heavy Precipitation in Central to
Northern CA.
- o Heavy Snow in the Central and
Northern Sierra Nevada, Southern

Cascades, and Coastal Ranges of
Northern CA.
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— N o High Winds in Northern CA and
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