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BIOGRAPHICAL SKETCH
Dr. Ralph is a research meteorologist who has studied phenomena that cause variations in daily weather and
how these variations are affected by short-term climate variability. A key area of expertise is exploring how
to best observe the atmosphere, with an emphasis on what observations and physical understanding are
needed to improve forecasts of precipitation. He has worked closely with the operational weather
forecasting community to develop new forecasting techniques based on better physical understanding of the
weather and on better use of observations to guide predictions. These efforts have converged in the
establishment of testbeds as a method to accelerate the development and infusion of new science and
technology into weather and climate forecasting operations. Dr. Ralph has published over 50 peer-reviewed
scientific articles, 20 as the lead author, including several that have advanced the scientific understanding of
atmospheric rivers, which are critical to both the global water cycle and to the distribution of precipitation
and flooding in key parts of the world. Better understanding, monitoring and prediction of atmospheric
rivers is recognized as key to both precipitation forecasting and to reliable regional climate projections of
flooding and water supplies. He is currently the Program Manager of NOAA’s Weather & Water/Science,
Technology and Infusion Program and Chief of the Water Cycle Branch at NOAA’s Earth System Research
Laboratory/Physical Sciences Division. He is a Research Associate at Scripps Institution of Oceanography
and a Fellow of the American Meteorological Society. He received a Ph.D. in Atmospheric Sciences from
UCLA in 1991.
ABSTRACT
In 2008, the USGS Multi-Hazards Demonstration Project (MHDP) brought together over 300 experts to
create “ShakeOut” the most comprehensive earthquake scenario and the largest earthquake drill ever.
The MHDP is now preparing for its next major public project, "ARkStorm," a scenario to address massive
West Coast storms analogous to those that severely impacted California in December 1861 and January
1862. The MHDP has assembled experts from National Oceanic and Atmospheric Administration (NOAA),
U.S. Geological Survey (USGS), Scripps Institution of Oceanography (Scripps), the State of California, and
many other organizations to design a large, but scientifically plausible, hypothetical storm. The storm will
originate near the equator, resulting in an Atmospheric River (AR) of moisture that will grow large, gain
speed, and slam the US West Coast with intense winds and rains for a prolongerd period of several weeks.
The task of ARkStorm is to elevate the visibility of the very real threats to human life, property, and
ecosystems posed by extreme winter storms on the U.S. West Coast. The ARkStorm scenario will provide
emergency responders, resource managers and the public a reality check on what is historically possible.
To help prepare, experts will examine in detail the possibility, cost and consequences of floods, landslides,
coastal erosion and inundation; debris flows; environmental consequences like pollution and extirpation of
endangered species; and physical damage possibilities like bridge scour, road closures, dam failure, property
loss, and levee system collapse. Consideration will be given to catastrophic disruption to the water supply to
California; the resulting impacts on ground water pumping, seawater intrusion, water supply degradation,
and land subsidence; and a detailed examination of climatic change forces that could exacerbate the
problems.
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•Outline
• What is a “Scenario?”
• The Earthquake “ShakeOut” Scenario
• Building A Winter Storm Scenario (WSS)
• Scope (the 1861/82 precedent)
• Establishing a Plausible WSS
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The Great Southern California ShakeOut
• A week-long series of
events to inspire southern
Californians to improve their
earthquake resiliency
• Based on a scenario of a
major southern San
Andreas earthquake led by
the USGS
• Put on by the Earthquake
Country Alliance, a coalition
of earthquake professionals

ShakeOut Goals
• Participation of at least 5 million people in the ShakeOut
Drill
–
–

School, Business, and Community Organization recruitment efforts will have
several million people participate
Everyone is encouraged to “spread the word” to promote people participating in
the ShakeOut!

• Shift the culture in southern California about earthquakes
–
–

We must all take greater responsibility for readiness
We all need to talk about earthquakes and
preparedness more often

• Significant increase in earthquake
readiness at all levels

ShakeOut Goal: 5 million participants
• As of 12/3/09

• Total: 5.47 million
•
•
•
•
•
•
•
•
•

Imperial: 44,407
Kern: 107,734
Los Angeles: 2.7 million
Orange: 896,669
Riverside: 590,677
San Bernardino: 501,677
San Diego: 468,878
Ventura: 83,472
Other: 59,369

"This is the best single effort in emergency preparedness in my nearly
20 years in the business. The Golden Guardian / Great Shake Out
project did more to prepare our cities than all previous efforts combined
for many years past. I have never had so much participation and
interest in disaster preparedness. And it continues! - Los Angeles
County Emergency Manager

What next?
• Need to keep the ball rolling
¾ Evolve to annual event

• Continue interaction with utilities and first responders
• Many identified gaps
¾ Data and techniques could be improved for future scenarios
¾ Media, graphics, websites still in development

• Technical Issues
¾ Geographic Information System (GIS) - exchange of information
- COM - Common Operating Maps (Digital Maps throughout EOC’s)
- US National Grid (geospatial interoperability)

• Scenarios for other disasters
Next comes winter storms!

CAT 4 is > 40 cm (~16 inches) in 3 days

Multi-Hazards Working Groups
• Fire / Debris Flow
2007 Post Fire Coordination
• Earthquake / Tsunami
Earthquake Scenario
• Winter Storm
Winter Storm Scenario
• Information Interface
Community Interface,
Implementation, Tools and
Training
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The “Atmospherics” Team
•

Mike Dettinger (Co-Lead; USGS-Scripps)

•

Marty Ralph (Co-Lead; NOAA Research/ESRL/PSD)

•

Dan Cayan (Scripps-USGS)

•

Dave Danielson (NOAA/NWS-Oxnard)

•

Gary Estes (American River Watershed Institute)

•

Rob Hartman (NOAA/NWS/CNRFC)

•

Mimi Hughes (NOAA Research/ESRL/PSD)

•

Mark Jackson (NOAA/NWS-Oxnard)

•

George Kiladis (NOAA Research/ESRL/PSD)

•

John Monteverdi (San Francisco State Univ.)

•

Paul Neiman (NOAA Research/ESRL/PSD)

•

Jan Null (Golden Gate Weather Services)

•

Kelly Redmond (Desert Research Inst.)

•

Dave Reynolds (NOAA/NWS-Monterey)

•

Maury Roos (DWR-Sacramento)

The 1861-1862 Floods
•

Dec 1861: Major flood in NorCal (including Sacramento)

•

Jan 1862: Major flood in NorCal (including Sacramento)

•

Jan 1862: Major flood in SoCal (including Los Angeles and Orange
County)

•

12 days separated the flood crest in Sacramento from the crest in Los
Angeles in Jan 1862

•

Implication: A combined NorCal+SoCal extreme event is plausible*
– *Emergency managers advised WSS to cover both SoCal & NorCal

•

In key respects, the1862 flooding is an historical analogue to the 1906
earthquake.

The Methodology - I
•

The Storm Team met in February 2009 and developed a basic methodology
to create a plausible storm

•

Two relatively recent extreme storms were selected, one focused on SoCal
(Jan 1969), and another on NorCal (Feb 1986).

•

The synoptic weather patterns were examined and the two events were
“stitched” together to form one extended storm period lasting roughly 3
weeks.

•

Both were well-defined atmospheric river (AR) cases.

•

The SoCal event was augmented by assuming the AR could plausibly have
stalled for one extra day.

•

The NorCal event was augmented by the fact that the Jan 1969 event also
produced heavy rain in NorCal, thus preconditioning the region for greater
impacts.

The Methodology - II
•

Because the WSS atmospherics team must deliver precipitation, wind, and
temperature to the water, coastal and debris flow WSS teams, a modeling
approach was selected as the preferred method of generating the scenario.

•

The Weather Research and Forecast (WRF) numerical weather prediction
model was used.

•

Initial and boundary conditions were provided by the NCEP-NCAR Global
Reanalysis.

•

To achieve the desired inputs for runoff and other models, the WRF model
simulation system included downscaling to a 6 km grid over most of CA,
and down to 2 km is selected areas.

•

The simulations are in progress, and results are encouraging.

Southern storm analogue: 19-26 Jan 1969 NCEP-NCAR Global Reanalysis
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Southern storm analogue: 12-20 Feb 1986 NCEP-NCAR Global Reanalysis
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Transitions from the January 1969 storm to the
February 1986 and December 1996 storms:
NCEP-NCAR Global Reanalysis daily mean fields of
500 mb geopotential heights (m)
Day-4: 08-Feb-86

Evaluation of synoptic
weather patterns identified
the best fit was between
27 Jan 1969 and 8 Feb 1986
Day+1: 27-Jan-69

Day-4: 22-Dec-96

Thus, roughly a week
separates the two major
storms in the WSS.
Day+0: 26-Dec-96

The Precipitation Fields
• The following slides illustrate the approximate
distribution of precipitation during the WSS.
– Jan 1969 precipitation from Prism
– Jan 1969 precipitation from Prism with 25 Jan doubled
– Feb 1986 precipitation from PRISM
– Total precipitation in the WSS time period

Jan. 1969 Precipitation

Jan 25, 1969 Monthly

Jan. 1969 (doubled Jan. 25)

Feb. 1986 Precipitation

Sum Feb. 1986 and Jan. 1969

The WSS Atmospherics Team is developing
a weather scenario that is based on historical
events combined and amplified using physically
based methods, built partly on the 18611862 historical events, but applying modern
knowledge, tools and methods to create a
plausible series of extreme storms modeled
after two major past events in 1969 and 1986.

