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.B DEN 120430 DH17/DQZ/PPH/XR/US/TA/UD/TD
: HOURLY SURFACE MET MESSAGE FROM
NOAA/ESRL/PSD BOULDER, CO

: FOR SITE METADATA
http://www.esrl.noaa.gov/psd/data/obs/sites/

Precip / Temp /Wind Spd/ RH /Wind Dir/ Dew Pt

ANDCA 0.00/ 63.80/ / 58.32/ / 46.11
LHMCA -9999 /-9999 /-9999 /-9999 /-9999 /-9999
SMTCA /-9999 /-9999 /-9999 /-9999 /-9999
SERCA /-9999 /-9999 /-9999 /-9999 /-9999
LSNCA 0.00/ 44.93/ / 66.47 / / 44.44
LSOCA /-9999 /-9999 /-9999 /-9999 /-9999
MBGSD 0.00/ 45.68/ / 61.68/ / 40.52
RODCA 0.00/ 57.23/ / 70.87 / / 54.98
CFCCA 0.00/ 46.57/ 1.14/ 71.67 /249.66/ 50.12
FMSAZ 0.00/ / / 74.46 / /

DSND 0.00/ 50.71/ 17.49/ 58.22 / 260.03 / 40.03
B 77832/

CA /-9999 /-9999 /-9999 /-9999 /-9999
ANWNE-9999 / / [/ | /

CFXCA 0.00/ 45.29/ / 69.40/ / 47.31
ONSCA 0.00/ 46.94 / / 72.93/ / 51.48
BRGCA /-9999 /-9999 /-9999 /-9999 /-9999
CZCCA 0.00/ 47.58/ 4.66/ 65.97 /337.05/ 45.49
HLDCA 0.00/ 39.13/ / 70.71/ / 44.63
PRVCA /-9999 /-9999 /-9999 /-9999 /-9999
HCPCA 0.00/ 65.67/ / 61.44/ / 49.84
LOGCA  /-9999 /-9999 /-9999 /-9999 /-9999
WLSCA -9999 / 72.94/  /-9999 /  /-9999
BLUCA 0.00/ 46.40/ 8.65/ 59.63/203.22/ 39.05
DSTSD 0.00/ 53.57/ 6.02/ 59.55/249.11/ 42.69
BBDCA 0.00/ 37.42/ 3.41/ 59.95/204.19/ 33.89
SMSCA  /-9999 /-9999 /-9999 /-9999 /-9999
ELGAZ / / / 72.96/ /

BFLSD 0.00/ 27.23/ 19.61/ 64.79/214.34/ 30.24
\ WCCCA  /-9999 /-9999 /-9999 /-9999 /-9999
LQTCA  /-9999 /-9999 /-9999 /-9999 /-9999
OVLCA / 51.05/ / 74.21/ / 54.94

BBYCA 0.00/ 88.81/ 14.51/ 53.09/318.62 / 49.87
CNACA /-9999 /-9999 /-9999 /-9999 /-9999
CNLAZ -9999 / / /-9999 / /

OCRCA 0.00/ 44.49/ / 57.00/ / 35.58
CNHCA / 36.35/ / 51.12/ / 25.31
MTACA /-9999 /-9999 /-9999 /-9999 /-9999
MCKCA /-9999 /-9999 /-9999 /-9999 /-9999

PFDCA 0.00/ 48.36/ [/ 72.45/ / 51.85
EUICA NNA/ AEEY /] 277/ a7 /170 10/ AA QQ
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.B DEN 121101 DH03/DQZ/HZH

: VERTICALLY POINTED RADAR-DERIVED
FREEZING LEVEL...

: 765 FOOT CONSTANT OFFSET FROM
MEASURED SNOW LEVEL.

: MESSGAGE FROM NOAA /ESRL/PSD
BOULDER, CO

: FOR SITE METADATA

http:/ /www.esrl.noaa.gov/psd/data/obs/sites

/

STDCA -9999

HCPCA -9999

WPTWA -9999

PFDCA -9999

STRCA 9.988

CFFCA -9999

CFCCA -9999

SEAWA -9999

SACCA -9999

CCOCA 8.873

SNSCA -9999

BBYCA 9.450

KNVCA -9999

NERCA -9999

OVLCA 9.255

WPCWA -9999

END

BR DEN 121101 DH02,/DQZ/HZH

: VERTICALLY POINTED RADAR-DERIVED
FREEZING LEVEL...

: 765 FOOT CONSTANT OFFSET FROM
MEASURED SNOW LEVEL.

: MESSAGE FROM NOAA /ESRL,/PSD
BOULDER, CO

WPTWA 6.554
.END
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Coastal Atmospheric River (AR) Monitoring and Early Warning System

Profiler and precipitation observations provided by the NOAA/ESRIL Physical Sciences Division -
G'PS observations and model forecast provided by the NOAA/ESRI Global Systems Division
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Observed hourly profiler-
derived horizontal winds

Forecast freezing level
from prior model runs
for a constant
verification time

Observed hourly profiler-
derived snow level

; Observed GPS-derived

integrated water vapor

f Forecast integrated water

vapor from prior model
runs for a constant

_ verification time

Integrated water vapor
AR threshold for heavy
orographic precipitation

Upslope wind AR
threshold for heavy
orographic precipitation

Forecast upslope wind
from prior model runs for

a constant verification time

Observed profiler-derived
upslope wind

Forecast integrated water
vapor flux from prior
model runs for a constant
verification time

Observed GPS- and profiler-
derived integrated water
vapor flux

Forecast hourly rainfall from prior model
runs for a constant verification time

Observed hourly coastal and mountain

rainfall accumulations
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Neiman, P.J., A.B. White, F.M. Ralph, D.J. Gottas, and S.I. Gutman, 2009: A water vapor flux tool for precipitation forecasting.
Water Management, 162, WM2, doi: 10.1680/wama.2009.162.2.83.
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Auto-update S-Prof

ESRL Physical Sciences Division
S-band Precipitation Profiling Radar
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Washington

Click on site dots to display images, or use text access
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915-MHz Wind Profiler
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350N Cordeira GFS AR
IAtensity/Duration Tool

Western U.5. contours: Terrain at 250,500,1000, and every 500 m thereafter.
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Washington: Current 7-Day Observed Precipitation
Valid at 1162012 1200 UTC - Created 116,12 21:54 UTC
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HMT Proposed

dransition Projects

Pattern match forecast land-
falling AR to historical events
and corresponding observed
rainfall

to be used as analog

Provide forecasters and decision
makers a method to assess threat
of offshore ARs

Provide forecasters with means
to view 3-km WRF ensemble
mean sfc fields in AWIPS II and
GFE

Improve short term-1-12 hr QPF
by converting to PQPF

Educate forecasters/hydrologist
in operational utility of EFREP
data and provide in form
directly usable by existing NWS
software. Identify NWS
champion for this effort

AR detection tool and
historical SSMI AR
climatology extracted
from tool

Stage 4 6-hr QPE

Numerical forecast
guidance combined
with AR tool above to
allow automation.
Provide in terms of
anomalies as well.

3-km WRF Ensemble
mean field in GRIB2
via LDM through
WRH to CA field
offices.

3-km WRF ensembles
updated hourly with
post-processing to
remove bias

Real-time EFREP data
including Freezing
level, soil moisture,
IWYV, and low-level
moisture flux coded
into format ingested
by NWS software

Paul Neiman - 2
Gary Wick - 2
Ellen Sukovich - 2
Dave Reynolds - 1
Tim Coleman -1
Dan Gottas - 1

Ben Moore -3
Gary Wick -1
Dave Reynolds -1

SPORT-HMT project
GSD- Brian Etherton
and Linda Wharton

GSD -3
Dan Gottas -1

Allen White - 1
Dan Gottas - 2
Tim Coleman -1
Dave Reynolds -1
NWS -2

October 2012 -
September 2013

April 2013-
December 2013

May 2012-
March 2013

April 2013-
December 2013

January 2012
September 2015

West Coast
WEOs
CNRFC
NWRFC
Army Corps

West Coast
WEFOs

CNREFC
NWRFC

US Army Corps

West Coast
WEOs
CNREC
NWRF
CNRFC

West Coast
WEOs

CNREC
NWRFC

US Army Corps
SFPUC

West Coast
WEOs
CNREC
NWREC

Jonathan Rutz/Mike
Staudenmaier/ WRSSD

Jonathan Rutz/Mike
Staudenmaier/ WRSSD

Trevor Alcott/Chad
Kahler/WRSSD

Bill Rasch/STO

Jonathan Rutz/Mike
Staudenmaier

Art Henkel, Dan
Kozlowski/ CNRFC

Chad Kahler/ WRSSD

Joint NWS/OAR SCEP
at STO
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AR Flux
Sity/Anomaly a
fall Potential

.otal moisture fluxes associated Method
with 5 strong atmospheric rivers * Horizontal transects taken normal to the AR
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NUMBER OF EXTREME 3-DAY PRECIPITATION EVENTS AT US COOP STATIONS, 1950




Transitioning Research to Operations

e

HMT-West Progress & Future Plans
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FFAMP Small Basin
Virmusl pags for St

Figure 11. Upper left is the observed hourly rainfall from the Mt St Helena Alert gage e upper right panel shows the high resolutior
lw= 1 definition with co shading showing one hour rain rates with warmer colors indicating higher rain rate he aton of the Mt
St Helena gage is shown The bottom right is the KPIX .5 degree reflectivity used to obtain the rain rates while the lower left shows the
FFMP basin table with the virtual Mt St Helena gage showing the estimated QPE for one hour which compares very favorably to the

observed

E. Probabilistic QPF to Enhance Water Vapor
Flux Tool

Currently the IWV Flux Tool utilizes a determimstic 9 Km
WRF run to forecast the next 12 hours of hourly rainfall for
each ARO site. The IWV Flux Tool has proven to be useful in
forecasting the kinematic and therm odynamic variables like
low-level winds and moisture flux but does a very poor job in

predicting hourly rainfall, especially when enhanced by orogra-

11

phy. This may be due to m odel resolution and/or model physics
To provide a more useful tool, it 1s proposed to utilize the WRF
3 km ensemble m ean value along with calibrated ensemble
probabilities of exceedance values for various thresholds such
as 1 to 3 inch rainfalls over the next 6 and 12 hours. This should
provide some measure of confidence to the forecasters in utiliz-

ing the flux tool to make better warning decisions.

Table 4 summarizes the proposed projects that will be pursued

over the next 2 to 4 years as part of HMT We
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