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Atmospheric River
Struck as an “AR5” on
CW3FE’s AR Scale

Record daily rainfall at
key locations, and
record of 13% of annual
rain for N. Sierra-in 1

day




Russian River
Watershed

Water Year 2023

FIRO allowed retention of an

extra 11,600 acre feet at Lake
Mendocino after the

onslaught of ARs in Dec-Jan
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Senator Padilla describing the
Atmospheric River Reconnaissance, Observations and Warnings Act

g _ 22 Dec 2023
Approved by Pres. Biden as
part of the NDAA passed by the

US Senate and House

California J. Zimmerman R. Colosimo . F. M. Ralph-
i\ NOAA/NWS/OWP USACE DASA UCSD/SIO/CW3E 7 November 2023

The ARROW Act was enacted upon President Biden’s signature on 22 December 2023 as part of the 2024
National Defense Authorization Act after approval by the US Senate and House

\Senator Padilla - T N
At the Capital Visitors Center
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Example of daily
composite

SSM/I IWV data*
available in 1997

*Compositing technique
developed by Dr. Gary Wick

Color coding is of integrated
water vapor (from 1 to 7 cm)
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/00 PACJET-2001 schematic cross-section for
700-750mb Type-1 storm surveillance with fluxes

750-800mb
4 25,000 + Low-level jet flux stacks
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Cold fronts I
B'is moved from B due to 200 km

storm motion during frontal module

Low-level jet (LLJ) airborne P-3
observing strategy used in CALJET (1998)
and PACJET (2001)
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SSM/I Satellite data provide mean location

Aircraft data quantify intensity and structure
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Ralph, Neiman and Wick (2004), Mon. Wea. Rev.
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> 17 research aircraft missions

offshore of CA documented
atmospheric river structure.

Wind, water vapor and static
stability within atmospheric
rivers are ideal for creation of
heavy rainfall when they
strike coastal mountains.

> These characteristics were

present in both EI Nino and
Neutral winters

Ralph, Neiman and Rotunno (2005),

Mon. Wea. Rev.
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17 Feb 04 daily
streamflow rank

@ Record

O Top 0.2 percent

© Top 1 percent

© Top 2 percent

* Remainder of sites

e SSM/I satellite data shows atmospheric river
Ne Stream gauge data show regional extent of high
stream flow covers 500 km of coast

Flooding on California’s Russian
River: Role of atmosphericrivers

Ralph, F.M., P.J. Neiman, G. A. Wick, S. I.
Gutman, M. D. Dettinger, D. R. Cayan, A. White

Geophys. Res. Lett., 2006

Russian River floods are associated
with atmospheric rivers
- all 7 floods over 8 years.

Flooding in Western Washington: The
Connection to Atmospheric Rivers

Paul J. Neiman, Lawrence J. Schick, F. Martin Ralph,
Mimi Hughes, and Gary A. Wick
J. Hydrometeorology (2011)

Of 48 annual peak daily flows on 4
watersheds, 46 were associated with the
land-fall of atmospheric river conditions.

19
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AR papers are identified as the journal papers

with “atmospheric river” or “atmospheric rivers” in

the title from Google Scholar.
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The Emergence of Weather-Related Test Beds
Linking Research and Forecasting Operations

F. Martin Ralph, J. Intrieri, D. Andra Jr., R. Atlas, S. Boukabara, D. Bright, P. Davidson, B.

Entwistle, J. Gaynor, S. Goodman, J-G. Jiing, A. Harless, J. Huang, G. Jedlovec, J. Kain, S. Koch,
B. Kuo, J. Levit, S. Murillo, L. P. Riishojgaard, T. Schneider, R. Schneider, T. Smith, and S. Weiss

Bull. Amer. Meteorol. Soc., 2013

Summarizes experiences from 10 Testbeds

* Test beds have become an integral part of the weather enterprise,
bridging research and forecast services by transitioning innovative
tools and tested methods that impact forecasts and forecast users.

Develop and introduce Experiment and

newideas, data, etc. demonstrate
Input /\
P _/ Test and

refine

Revise 1
00
and iterate P

End testing 4—}

Assess impacts
and evaluate

Decision point

Operationalize new methods
- NWS, OAR, NOS, NESDIS
- Other Federal agencies
(FAA, USBR, USACE)
- State and local agencies

Output

NOAA’s Hydrometeorology

Testbed, originated 2004

 HMT was launched to improve
the prediction of extreme
precipitation

 HMT revealed the need for a
special focus on west coast
extremes, and their relationship
to atmospheric rivers
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Fic. 4. Examples of atmospheric river events (from Ralph et al. 2011).
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