CW3E Event Summary: 1-7 Jan 2021 | For California DWR's AR Program |

Active weather pattern produces an extremely wet start to 2021 in the Pacific Northwest

« Several ARs associated with a series of storms over the Northeast Pacific Ocean impacted the Pacific Northwest
during the first week of 2021

« These storms produced at least 2—7 inches of total precipitation in northwestern California, western Oregon, and
western Washington, with the highest amounts (> 10 inches) in the Olympic Mountains and North Cascades

» More than 5 feet of snow fell in parts of the Olympic Mountains and Washington Cascades

 Total water-year-to-date precipitation remains well-below normal across much of the western U.S.
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Event Summary: 1-7 Jan 2021 [ For California DWR's AR Program |
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Event Summary: 1-7 Jan 2021 [ For California DWR's AR Program |

GFS IVT & SLP Analyses
Valid: 1200 UTC 1 Jan 2021 || Valid: 1800 UTC 2 Jan 2021 || Valid: 0600 UTC 4 Jan 2021 || Valid: 1800 UTC 5 Jan 2021
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» Multiple ARs formed in association with a series of cyclogenesis events over the Northeast Pacific Ocean

* The first AR made landfall downstream of a surface cyclone in the Gulf of Alaska around 12Z 1 Jan

» A second, zonally elongated AR made landfall on the poleward side of a surface anticyclone around 18Z 2 Jan

* The third and fourth ARs followed similar trajectories and made landfall around 06Z 4 Jan and 18Z 5 Jan, respectively
» The most significant impacts (heavy precipitation, flooding, and landslides) were associated with the second AR
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Event Summary: 1-7 Jan 2021
ECMWF AR Scale & IVT Analyses

Maximum Observed AR Scale

ECMWF AR Scale & IVT Analysis/Forecast Initialized 00Z Thu 01/07/21
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« The first and second ARs brought a prolonged period (= 48 hours) of continuous AR conditions (IVT = 250 kg m~! s~') to portions

of coastal Oregon and Washington, resulting in an AR 3 on the Ralph et al. 2019 AR Scale

* The third AR produced AR 2/AR 3 conditions in southern and central coastal Oregon
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More information: http://cw3e.ucsd.edu AR Scale based on Ralph et al. (2019; BAMS), contact M. Ralph
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AR/IVT Forecast Verification

GFS IVT 96-h Forecast GFS IVT Analysis GFS IVT Object Verification
Initialized: 0000 UTC 30 Dec 2020 Valid: 0000 UTC 3 Jan 2021 IVT = 250 kg m-1 s
GFS IVT (kgm's™) GFS Analysis IVT (kg m's™) GFS IVT Verification (500 kg m™'s™)
60°N _nitializqd:OOgO/?J UTC 12/30/2020 _ F-96: Valid: 0000 UTC 01/03/2021 60°N ‘ ‘ — __Valid: 0000 UTC 01/03/2021 60°N __Initialized: 0000 UTC 12/30/2020 F-96: Valid: 0000 UTC 01/03/2021
b | | R b . I ! ! ISOS I I
_iy R - - . s 1600 _22_ I-_W‘_ﬁ__ L Yo
~ : wo L
BON —f T e BON —f— awa 1200 50°N —:————q:————j:————f————:r————:r —————————————————
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, E N U N N N
w 1T A
4N — p ' A0°N — e b g i 700 40°N —:————4'————4'————41————'# . 4:
' e g™ | | |
-------------------------- 8. P iTs0
BN T e o R T e e
] —— 300 1 T | I I I I I |
Q=1 1 T 1 7 1 1 E e R B _:__"7;""7;_"_T"__;r____;r""i""TE""T""T"
20°N7\\?‘\i\\\l\\\i\\\\i\\il\\i\\\'\\Ii\\\\i\\ 20°N7\\?Ni\\\l\\\i\\\\i\\il\\i\\\'\\Ii\\\\i\\ o 20°N4\I.I:»\l\illIIi\II\iI\\IilIllill\li\ll\illlli\ll\il\\l
160°W 150°W 140°W 130°W 120°W 110°W 160°W 150°W 140°W 130°W 120°W 110°W 160°W 150°W 140°W 130°W 120°W 110°W
* The overall structure, IVT magnitude, and timing of the second AR was well- Shading = forecasted AR objects (grey if no
forecasted at a 4-day (96-h) lead time AR observed)
* The actual landfall location over northwestern Oregon and southwestern Contours = observed AR objects (black if no
Washington was forecasted within 200 km AR forecasted)

* The orientation of the observed AR was more zonal than the orientation of the
forecasted AR
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Event Summary: 1-7 Jan 2021 [ For California DWR's AR Program |

NCEP Stage IV 7-day QPE 7-day Precipitation (Raw) 1-day Precipitation (Raw)
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Source: NOAA/NWS Western Region Héadquarters, https://www.wrh.noaa.gov/map/
» These storms produced at least 2—7 inches of total precipitation across much of northwestern California, western Oregon, and western Washington,

with the highest amounts (> 10 inches) over the Olympic Mountains and North Cascades

* The heaviest precipitation fell on 2 Jan in association with the second AR
* Quillayute Airport (2.77 inches), Hoquiam Airport (2.72 inches), Olympia Airport (2.26 inches), and WFO Seattle (1.21 inches) all set new daily

precipitation records for 2 Jan
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Event Summary: 1-7 Jan 2021 [ For California DWR's AR Program |

NOHRSC 7-day Interpolated Snowfall USDA-NRCS 5-day SWE Change
alid: 1200 UTC 31 Dec 2020 — 7 Jan 2021 Valid: 1—6 Jan 2021 (Start of Day)
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- At least 1-3 feet of total snow fell across the higher terrain of the Olympic Mountains, Cascades, and interior northwestern U.S.
« Some areas in the Olympic Mountains and Washington Cascades received more than 5 feet of total snowfall

» The Buckinghorse and Paradise SNOTEL sites recorded 5-day SWE increases of 11.2 inches and 8.5 inches, respectively,
between 1 Jan and 6 Jan
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Event Summary: 1-7 Jan 2021

Landslides on SR 112 Landslide on SR 2 Flooding on Chehalis River

@ slide 1: MP 31.87 Universal Time (UTC)

@ slide 2:MP 322 2z 2z 2z 2Z 2Z 22 2Z 2 R NZ 2
Jan1 Jan 2 Jan 3 Jan 4 Jan 5 Jan 6 Jan 7 Jan 8 Jan 9 Janl10 Jan1il
L 1 L 1 L 1 L 1 L L 1 L 1 L 1 L 1 L

Slide 3: MP 32.24 150 -
i 149 || Latest observed value: 142.54 ft at 1:00 PM |75
. Slide 4: MP 35 148 PST 4-Jan-2021. Flood Stage is 141 ft hf’&y,‘
7 wsy -
147 - % 3 - 75.7
o e .‘-....-! %, L 61.7
o] o NI % [
R - JAD '
_ 144 Y e — 39.5 4
€ 143 1142 6 1 317
% 142 - -26.0 =
o 14 211 §
140 - -17.9 =~
139 - -151
138 - -12.6
137 - -10.3
an 136 — - 8.2
135 - - 59
134 L T L T L i ¥ T ¥ T . T . T . T u T u 4.2
2pm 2pm 2pm 2pm 2pm 2pm 2pm 2pm 2pm 2pm 2pm
CLALLAM B - - Fri Sst Sun  Mon  Tue Wed Thu Fri Sst  Sun  Mon
COUNTY A X5 58 -y, Jani  Jan2 Jan3 Jan4 Jan5 Jan6 Jan7 Jan8 Jan9 Jan10 Jan11
N &5 .7 A Site Time (PST)
7 ,'— 2. Y ”&‘\ ---- Graph Created (205PM Jan 4, 2021) —— Observed —=— Forecast (issued 8:57AM Jan 4)
Slide status: https:/wsdotblog.blogspot.com/2020/12/sr-112-closed-in-clallam-county.html ) s . ¥ _* .z;;.‘ |CGMW1(pIotting HGIRG) "Gage 0" Datum: 123.65 | |Ob32rvations courtesy of US Geological Survey|
Source: Washington State DOT, https://wsdot.wa.gov/  Source: Washington State Patrol, https://wsp.wa.gov/ Source: NOAA/NWS AHPS, https://water.weather.gov/ahps/

* Intense precipitation caused river flooding and landslides in western Washington

 Landslides resulted in road closures on SR 112 in Clallam County and SR 2 near Leavenworth, WA

» The Chehalis River (near Grand Mound, WA) reached moderate flood stage (142.5 ft; peak stage: 142.59 ft) on 4 Jan, and
remained above flood stage (141.0 ft) for ~72 consecutive hours
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% of Average Water Year Precipitation (6 Jan 2021) U.S. Drought Monitor (5 Jan 2021)

U.S. Drought Monitor January 5, 2021
(Released Thursday, Jan. 7, 2021)
WeSt Valid 7 a.n{ EST

Drought Conditions (Percent Area)

None | D0-D4 |D1-D4 | D2-D4 fnxZnZ3gez]

Curmrent 11.89 | 88.11 [ 78.01 | 64.59 | 46.50 | 22.16

Last Week

12.28.2020 11.57 | 88.43 | 78.63 | 65.18 | 46.49 | 2216

3MonthsAgo | 795 | g 04 | 77.48 | 56.22 | 35.20 | 450
10-06-2020

Start of
Calendar Year | 11.57 | 88.43 | 78.63 | 65.18 | 46.49 | 2216
12-29-2020

% of Average Precipitation

B o [ ]s0-70 [ 150-170
B -0 [ J70-90 [ 170-200
P 11-20 [ |oo-110 [ 200 - 300
B 20-30[ ] 110-130 [ 300 - 400
\-30-50[:]130-150->400

Start of
Water Year 8.51 | 91.49 | 76.07 | 54.55 [ 33.11 | 231
03-28-2020

One YearAgo | z389 | 4141 | 18.00 | 499 | 0.00 | 0.00
01-07-2020

Intensity:

[ INone [ D2 Severe Drought
|:] DO Abnormally Dry - D3 Extreme Drought
[_] D1 Moderate Drought [l D4 Exceptional Drought

J

The Drought Monitor focuses on broad-scale condtions.
Local conditions may vary. For more information on the
Drought Monitor, go to https:/droughtmonitor.uni.edu/About.aspx

Author:
Deborah Bathke
Somm- National Drought Mitigation Center

Cp

Source: PRISM Climate Group,
https://prism.oregonstate.edu/

droughtmonitor.unl.edu

 As of 6 Jan 2021, total water year (since 1 Oct 2020) precipitation is significantly below average throughout the southwestern
U.S., while wetter-than-normal conditions have been observed across Washington, northern Idaho, and western Montana
» The lack of precipitation has exacerbated drought conditions, particularly over the Four Corners Region
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