CW3E Atmospheric River Outlook | For California DWR's AR Program |

An increase in activity over the Eastern Pacific is forecast to bring multiple ARs to the Pacific Northwest

* The first AR is forecast to be weak and brief, bringing as much as 1 inch of precipitation to far Northwestern
Washington

 The second AR is forecast to bring much stronger and a longer duration of AR conditions to the Pacific Northwest,
though there is currently much higher ensemble spread in timing, magnitude, and overall duration of AR conditions

« ~12 GEFS ensemble members are predicting the second AR to bring AR 4 or higher conditions to Coastal Oregon

« The NWS Weather Prediction Center is currently forecasting as much as 7 inches of precipitation to fall across
several high elevation locations in the Pacific Northwest during the next seven days

» While early season ARs tend to produce less precipitation than their mid-winter counterparts, any precipitation that
these two ARs produce will bring much needed relief to the numerous active wildfires and drought conditions in the
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GFS IVT/IWV Analyses and Forecasts

(A) Valid: 1400 PT 14 Sep (F-33) (B) Valid: 1700 PT 17 Sep (F-108) (C) Valid: 1700 PT 18 Sep (F-132)
NCEP GFS IVT (kg m" s™'; shaded), IVT Vector, and SLP (hPa; contours) NCEP GFS IVT (kg m" s™'; shaded), IVT Vector, and SLP (hPa; contours) NCEP GFS IVT (kg m" s™'; shaded), IVT Vector, and SLP (hPa; contours)
5Q°N _nifialized: 1200 UTC 09/13/2021 F-033: Valid: 2100 UTC 09/14/2021 5Q°N _nifialized: 1200 UTC 09/13/2021 F-108: Valid: 0000 UTC 09/18/2021 5Q°N _nifialized: 1200 UTC 09/13/2021 F-1 3gT: Valid: 0000 U‘TC 09/19/2021
Fan ! > 500 . = 500 1 AN ! & 500
] @ })/:& - — B —_— - @ AN 7 | «% @ ‘ -
— } ~ b, : ‘ k 1 o1 1600 - = k 1 o1 1600 —{Center for Western Weather \\ ,\{ ‘ = i [k m-l S-W] 1600
i N l o= [ [gm s] N [gmol 7 = - 9
45°N — i el N S 1400 45°N — ; 1400 45°N — : 1400
— ~ > = - Q 'O — — »
] e At First AR 1200 i 1200 ] ) 1200
| N , | | .
40°N — vy R — - = —|(E- === T 1000 40°N — 1000 40°N — RS R 1000
- . }w v oy Lo } 05l 9 R - o
i g « / N 1o =0 800 i 800 i 800
. | ! @ ¢ s . Second AR
35°N — e e —»%— 700  35°N —] 700  35°N — - 700
[ - : _ _
i | TN o
7 | 2, - : 600 7 600 7 600
_ AN _ _
| | | |
30°N — S - | F— 500 30N | ) N % - s0 330N —| s N 500
| ! . N 5 i i N Boe
B | 4 — a00 B —— 400 B —— 400
N ! N N
_ i _ _
25N ——— 77777777777} 77777 e e e 1800 ooy LN 130 ogoN () | 1 300
_ | | ~ _ _
n i i —— 250 n —— 250 n —— 250
i ! i i
o CW3E, Scripps n Diego; Contact B. Kawzenfik/M. Ralph L o Mripbs, UC San Diego; Contact B. Kawzenuk/M. Ralph L o %E’Wt B. Kawzenuk/M. Ralph L
20°N L I A B | | 20°N I B B B B | | 20°N L L B B B B | |
140°W 135°W 130°W 125°W 120°W 115°W 110°W 140°W 135°W 130°W 125°W 120°W 115°W 110°W 140°W 135°W 130°W 125°W 120°W 115°W 110°W

» The 12Z GFS Deterministic forecast shows that a weak and dissipating AR will bring IVT magnitudes between 400 & 500 kg/(ms) to coastal
Washington at 2 PM PT 14 September (Figure A)

» The second AR is currently forecast to be much stronger than the first, bringing IVT magnitudes between 1000 & 1200 to coastal Oregon at 5 PM
PT 17 September (Figure B)

» As the second AR begins to weaken, it is forecast to bring weak to moderate AR conditions to the drought stricken and fire prone North-Coastal and
Sierra Nevada mountains of Northern California (Figure C)
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Probability of AR Conditions Along Coast
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« The GEFS is currently forecasting a high probability of AR activity (>95%) over the Pacific Northwest during two sperate events
on the 14" and from the 17" to the 19" of September

« There is currently lower ensemble probabilities (<75%) during the latter portion of the second AR, suggesting uncertainty

associated with the overall duration of the event over Coastal Oregon

The GEFS is also forecasting the potential for additional ARs on days 7+ over British Columbia, but uncertainty is currently high
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Probability of AR Conditions Along Coast
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» The GEFS is currently illustrating a high probability (>70%) of moderate AR conditions (IVT >500 kg/(ms)) over coastal Oregon
during the second AR, suggesting the second AR on 17-19 September will be stronger and potentially more productive (i.e., more
precipitation) than the first AR

» 25-40% of GEFS ensembles are currently predicting the potential for moderate AR conditions during the First AR for a short
period over coastal \Washington
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GEFS IVT/AR Scale Forecasts
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Due to weak magnitude (IVT <500 kg/(ms)) and short

duration (<24 hours), the first AR is not forecast by the

GEFS to produce conditions that fall on the AR Scale

» The Second AR is currently forecast to bring much
stronger AR conditions to coastal Oregon, though
there is much higher ensemble spread and uncertainty
pertaining to maximum IVT magnitude and timing

 Currently, 4 GEFS ensemble members predict AR 5

conditions, 8 predict AR 4, and 19 predict AR 3 or less
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F) rec:l p | t atl on WEATHER-READY NATION
WPC 48-h Precipitation Forecast: WPC 48-h Precipitation Forecast:

Valid 5 PM PT 16-18 Sep

* Due to the seasonality of these ARs (Early Fall),
it is likely that they will not produce as much
precipitation as an AR of similar strength in the
middle of the winter

» The first AR is forecast by the Weather Prediction
Center to bring ~0.1 to 1.0 inches of precipitation to
the northwestern portions of Washington on 14 and
15 September (left)

» The Second AR is forecast to last longer and
produce more precipitation than the first AR (right)

» The WPC is currently forecasting the second AR to
produce as much as 4 inches of precipitation during

_ 5.
the first 48-hours of the event on 16 and 18 Sep. i
» As the second AR is dissipating, the WPC is 2.
.. .- . 2.
predicting as much as 2 additional inches of 1.
precipitation over the higher elevations of the 1
Cascade Mountains in Oregon and Washington, b
48-Hour Day 1.2 QPF which is when there is currently the most 0" 5% [48-Hour Day 4-5 GPF 48-Hour Day 6-7 QPF
. : g 14 20219 . . . . Valid 00Z Fri S 17 2021 Valid 00Z Sun S 18 2021
0| Yrre 002 The Seb 12 501 uncertainty surrounding the AR conditions 0.10 |71 00Z Sun Sep 16 2021 Thru 00Z Tue Sep 21 2021
L |Issued: 1803Z Mon Sep 13 2021 0.01 ||ssued: 15659Z Mon Sep 13 2021 §|Issued: 16072 Mon Sep 13 2021
Forecaster: WPC Forecaster: RAUSCH Forecaster: BALUSCH
DOC/NOAA'NWS/NCEP/WPC DOC/NOAA/NWS/NCEP/WPC DOGC/NOAANWS/NCEP/WPC

Source: NOAA/NWS WPC, wpc.ncep.noaa.gov/
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https://www.nwrfc.noaa.gov/
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. S 2 i o * The Weather Prediction Center is currently forecasting as
' much as 7 inches of precipitation over the higher
elevations of the Cascade, Coast, and Olympic
Mountains in the Pacific Northwest during the next 7 days
* The precipitation will bring relief to the numerous (~18)
large and active wildfires burning across much of the
PNW

» Smoke from the numerous wildfires can be seen in the
most recent GOES West visible satellite

Smoke from |
Active
Wildfires
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168-Hour Day 1-7 QPF
Walid 00Z Tue Sep 14 2021
Thru 00Z Tue Sep 21 2021
Issued: 18022 Mon Sep 13 2021
Forecaster: WPC
DOC/NOAANWS/NCERPWPC

Source: NOAA NWS WPC, wpc.ncep.noaa.gov/
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Map released: Thurs. September 9,
2021

Data valid: September 1, 2021 at 8 am.EDT © Nearly all of the U.S. West is

currently under drought
conditions, with a large portion
from Washington to California
under Exceptional Drought (D4)
* While these storms are forecast

Intensity

None
DO (Abnormally Dry)
D1 (Moderate Drought)

D2 (Severe Drought) to bring much needed
Bl 03 (Extreme Drought) precipitation to the Pacific
Bl 04 (Exceptional Drought) Northwest, in addition to wildfire
B No Data relief, it is unlikely that these
storms will bring enough
Authors precipitation to mitigate much of
United States and Puerto Rico Author(s): the extreme to exceptional
David Simeral, Western Regional Climate Center drought conditions
Pacific Islands and Virgin Islands Author(s):

Richard Tinker, NOAA/NWS/NCEP/CPC

Source: U.S. Drought Monitor Index, droughtmonitor.unl.edu/
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