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Figures S1to S5

Introduction

The supporting information contains five additional figures (Figures S1-S5) to augment
discussions in the main text.



21
22

23
24
25
26

160°W 150°W 140°W 130°W 120°W 110°W

0 10 20 30 40 50 60
Integrated Water Vapor (mm)

Figure S1: 12Z 13 February 2019 integrated water vapor (IWV) derived from the MIMIC-
TPW2 experimental product (Wimmers & Velden, 2010) showing the landfalling
atmospheric river with copious moisture. The surface cyclone is evident off the coast of
the California/Oregon border and denoted with the blue L.
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USSIO: 14:59 UTC 02/14/2019

11% P=971 hPa LCL T=13.5°C SWI=-0 Cape=0J IWV =4535mm IVT =1121.9kgm™ s 0°C Height = 3603.11 m
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Figure S2: Skew-T plot (left) and water vapor flux plot (right) derived from the 1459Z 14
February 2019 radiosonde launched from the Scripps Pier in La Jolla, CA validating the
record cool season precipitable water observation of 42.7 mm at 1200Z 14 February at
Miramar, CA. At left, the blue line indicates temperature and the red line indicates
dewpoint temperature.



™)
0 o v o w O 0 o wuw o
[TolTe] ™ —

33I3D35 ) YL

FYSTRRRRRVRR AW

2530000

SAAALERLL LY

yyv.

A LA L L L L B T

3 )n/»:vxt NS aaiiAM ,._, - 3
SERARRRY Uit Lt \j., |

ST ¥
VVVVVM%V?{ . PO e - )
S :;ﬂ:éé%%a

22228 T TTT
2533500 B
e
R i 1

2 1 WA mim

T SIS ARIRR
LAl :
g AR AARAAIRN

&E&?v S ppppmTRR
BRSSO P ]
LS \tngwwvv:;/v ﬁ_ ﬁ@u

%
3
16 14 12 10

18

» RIS vwww S
g*\ > »v-»x%§¢¢%¥y/v/§

o

D OB SRR PRI “

N o

oY Y WBOY

o

) <

» o

b7 aaa Ak R AN ARARRS e ©
2222322022023 23230 002022k kAl giﬂ.: v .;n.na?..a,

PRI AAAAAAMARASS 1=

V%V‘Wv?q/wli 20k ZaRBMARRRAN 4“..; i..w N

¥

.w

®

&

Sk

o

\
0
13 Feb 2019

Time (UTC)

5 10 50 (kt)

-—

(1) paads puim
o mn O v O v O W o WU o .u o
N O O WU < v OO NN~

LIS L T L L L R L BN LI B BN BN B B LA B

T

*

SESN0d T VI ﬁaﬂﬂaéaaadﬁééawﬂq
v&&&%@yg&w%%g y
SRR

»s&VVv\vv» v\

/%V/\m\.»m ?w., > P w r VJJJJ§J 144 /‘/W@. %@ %

APFATARRVARNNAINY

SRR R RIS )TN

TR

.

,JJ%::EA! T Sty

» P PRI v Y RS et
> #3333 b »\w .&a;%‘xﬁ R \%m‘.

ik :» »v»w.v\s»\»vvvvxwvvb:3 | ©

N4 \ A, 2 :ﬁ;%ﬁ%é 7
\:\:u:vv»t» »V,/\V/v/vvvxxv;v< v B R
,,,,, OGO - ?
Z:

: ,::tvtvv/vw:J: /ﬁJﬂi%%ﬂ%aﬁ?
IHIP) SRR
N 33344 VJ/VV%%

Ast»»» :

333

0

1

FIRIRIIIIIIETY 4

)Xt?u&%
ST TR

.V.vavwa/v/VJv SHMUHMS P53 S |
:?v«é&v&?g{ g

12

14

,v wv v y vv » //x/»/%/w/v/\ »Vvv§

'16

18

v;vv»» uvvwwiww@vwv»w%a Y
200 000 5 B

53 53

22 20

RN Y3223 UJJJ%%WWWW@

1
0

5 "

PrPP ¥ 3;%/)/../‘3 B ALLLERAL
» WPy wl.wv‘/:,ii. ¥ J‘.ga&g

/;::: rrrrommTe

10

12

18 16 14

22 20

0

I 1 | 1
10 0 o
e [aV) [aV] ~—

(wy) wbieH

-

13 Feb 2019

Time (UTC)

15 Feb 2019

tion from 00Z 13 February

to 00Z 15 February 2019 at a) Oroville, CA and b) Twitchell Island, CA 915-MHz Doppler

wind profilers.

Irec

-

Time-height cross sections of wind speed and d

Figure S3

34
35

36
37
38



39
40

41
42
43
44
45
46
47
48
49
50
51
52
53
54

ESRL Physical Sciences Division
Coastal Atmospheric River Monitoring and Early Warning System
RAP forecast provided by the NWS National Centers for Environmental Prediction
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Figure S4: Integrated Water Vapor Flux Tool shown for Bodega Bay, California. Bodega
Bay is located along the coast of California in the southwestern margin of the Russian
River watershed. This plot combines a 449 MHz wind profiler display (top plot), and
profiler indicated freezing levels during precipitation (dots shown in top plot), GPS
integrated water vapor and upslope winds (winds in the defining layer perpendicular to
upwind terrain at Cazadero (CZC; 25 km of Bodega Bay in the North Coastal Ranges. The
bottom panel shows upslope IWV flux (combining winds in defining layer with water
vapor) with observed 3-hourly precipitation at BBY and the downwind mountain
location of Cazadero. The dashed lines shown in the plot are from the NOAA Rapid
Refresh model showing 3-hr lead-time forecasts of freezing level, integrated water
vapor (IWV), upslope wind, upslope IWV flux, and precipitation at Bodega Bay and
Cazadero. To the left of the vertical line in the plot are the next 12-hr forecast of these
same parameters. For a complete description of the tool see:
https://esrl.noaa.gov/psd/data/obs/data/view data type info.php?DataTypelD=67&Sit

elD=bby.
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ESRL Physical Sciences Division <D
FMCW Radar and HRRR Snow Level Forecast Verification u
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Figure S5: An example of a snow level detection and forecast verification plots for the
High-Resolution Rapid Refresh Model for the Colfax FM-CW snow level radar. The top-
most panel provides a time series of brightband height (km) from radar observations
compared to various initializations from 0-18 hrs, shown by colored lines, of the High
Resolution Rapid Refresh Model (HRRR; Benjamin et al., 2017). The middle panel
provides a suite of 24 hr forecasts for different HRRR initialization times. The lower
panel, composed of five square sub-panels, shows forecast verification for the past one
year for varying HRRR initialization times. This information is used by forecasters to
understand model performance over the past two days as well as the past year. Note the
HRRR underestimated the abrupt snow level rise between 11Z-13Z 13 February 2019.



