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BIOGRAPHICAL SKETCH

Since 1989 Mr. Taylor has served as State Climatologist for Oregon, and is a faculty member at Oregon
State University (OSU). He received B.A. degrees in Mathematics and Geography from the University of
California and an M.S. in Meteorology from the University of Utah. He is recognized as a Certified
Consulting Meteorologist by the American Meteorological Society.

Among his recent projects are the following:

e Project scientist for a number of Probable Maximum Precipitation studies, including recent
projects in Alberta, Canada; southwest British Columbia; and Washington.

e Principal Investigator for projects to map storm event precipitation for three large flood events in
the Pacific Northwest.

e Climatologist for several projects to develop new precipitation frequency-duration products for
the United States, including western Washington, Oregon, the southwest interior, and the Ohio
Valley.

ABSTRACT

Extreme precipitation information is of interest for a variety of purposes, including public safety, water
supply, dam design and operation, and transportation planning. Two common parameters calculated for
extreme precipitation purposes are probable maximum precipitation (PMP) and intensity-duration-
frequency (IDF). The definition of PMP is “theoretically, the greatest depth of precipitation for a given
duration that is physically possible over a given area at a particular geographical location at a certain time
of the year.” PMP estimates are used to calculate the probable maximum flood (PMF), which in turn is
used to evaluate the adequacy of hydraulic structures. IDF calculations are used in a variety of
precipitation-related tasks, including PMP.

Recent advances in geographical information systems (GIS) technology have enabled development new
opportunities for mapping extreme precipitation. Another important development has been PRISM
(Parameter-elevation Regressions on Independent Slopes Model), an expert system that uses point data
and a digital elevation model (DEM) to generate gridded estimates of climate parameters. PRISM is well-
suited to mountainous regions, because the effects of terrain on climate play a central role in the model's
conceptual framework. It also works quite well in data-sparse regions.

In addition to improved mapping and geographical analysis techniques, improvements have been made
in statistical approaches. One exciting development has been “regional frequency analysis ” (RFA), a set
of statistical techniques based on work by Hoskins and Wallace. RFA works especially well in data sparse
regions by “trading space for time”: data from several sites are used in estimating event frequencies at
any one site using a method called “L-moments.” L-moments form the basis of an elegant mathematical
theory in their own right, and can be used to facilitate the estimation process in regional frequency
analysis. L-moment methods are demonstrably superior to those that have been used previously, and are
now being adopted by major organizations worldwide.
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1/25/07 : Rerun of
Dewpoint maps for the
period Mar-Dec 2006
1/8/07 : Updated State
precip maps.

12/6/06 : NEW PRODUCT!
Pacific Islands data and
graphics,

10/25/06: BOOm DEM
available here,

10/12/06: NEW PRODUCTI
Water year accumulated
precipitation maps.

Complete History

The PRISM group is the only scientific group in the world solely dedicated to mapping climate.
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Latest PRISM Data - Feb 2007
Precipitation
Max Temp
Min Temp
Dewpoint
PPT %

Quick Links
Data Alerts!
Monthly Data
800m Normals
(1971-2000)

Internet Map
Server

Click to see full-size map.

Important notice:
These data sets have been developed through projects funded partly by the
USDA Natural Resources Conservation Service, USDA Forest Service, NOAA Office

of Global Programs, and others. However, there is little operational funding for
maintaining and updating this web site or the data sets. They are provided as a
public service for a limited time. If you find them valuable, please consider doing
your part to support the PRISM Group. Contact us for details.

This OSU PRISM Group web site provides access to the highest-quality spatial
climate data sets currently available. These data sets were created using the
PRISM climate mapping system, developed by Dr. Christopher Daly, PRISM Group
director. PRISM is unique in that it incorporates a spatial climate knowledge base
that accounts for rain shadows, temperature inversions, coastal effects, and more
in the climate mapping process.
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Parameter-elevation Regressions on Independent Slopes Model

- It generates gridded estimates of climate parameters, such as temperature
and precipitation.

- The model is basically a moving-window regression of climate vs. elevation
that is calculated for each grid cell in a digital elevation grid. Nearby station
observations surrounding the grid cell provide data points for the
regression.

- The real heart of the model, and what makes it unique, is the extensive
spatial climate knowledge base that calculates station weights upon
entering the regression function. These weights are based on each
station’s climatological similarity to the grid cell being estimated (target
grid cell).

‘Wﬁ‘ PRISM

Parameter-elevation Regressions on Independent Slopes Model
PRISM Knowledge Base accounts for spatial variations in climate due to:

Distance — closer is better

Elevation — similar elevation is better

Terrain orientation — same side of mountain is better

Terrain steepness - same slope steepness is better

Coastal proximity — similar exposure to coastal effects is better
Inversion layer — same side (above or below) of inversion is better




1961-90 Mean Annual Precipitation, Cascade Mtns, OR, USA
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1961-90 Mean Annual Precipitation, Cascade Mtns, OR, USA
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Some PRISM Projects

Project Client
US Precip & temp USDA NRCS
US Climate Atlas - 40 elements NOAA NCDC
US 103-yr precip & temp NASA & NOAA OGP
US 99-yr precip & temp VEMAP - US Global Change
WA, OR, CA, BC precip intensity WA DOT, OR WRD, BC Hydro
BC PMP analysis BC Hydro
PNW flood analysis USDA Forest Service
US Precip Intensity National Weather Service
China/Mongolia precip & temp USDA

Who Uses PRISM
Data?

* 1 million hits per year
* 50,000 map images per year

» 15,000 data downloads per year

.edu 26%
.com 20%
.gov 19%
.net 13%
.0rg 1%

unknown 20%




Precipitation Intensity

Record Rainfall Intensity

Maximum observed point rainfall as a function of duration
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Record annual intensities have little relationship to record daily intensities.
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2-year 1-day precipitation

2-year 1-day vs. Mean Annual Precipitation, Oregon

y = 0.0352x + 12.032
R® = 0.9311

0 500 1000 1500 2000 2500 3000 3500

Mean annual precipitation (mm)

Oregon extreme daily values are very closely correlated with mean annual precipitation.
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25-year precip (in.)
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25-year vs Mean Annual Precipitation, Oregon
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The daily-annual relationship holds for 25-year events as well.




Probable Maximum
Precipitation (PMP)

What is PMP?

PMP is defined by NWS as "theoretically, the greatest
depth of precipitation for a given duration that is
physically possible over a given storm area at a
particular geographical location at a certain time of the
year."

This is slightly different from the previous definition
(American Meteorological Society 1959), which was
used in HMR 36. The HMR 36 definition stressed that
the estimate was for a particular drainage area. The
current definition is more generalized, and emphasizes
the control the atmosphere has over a broad geographic
region.




What is PMF?

The Probable Maximum Flood (PMF) is the flood
that may be expected from the most severe
combination of critical meteorological and
hydrologic conditions that are reasonably possible
In a particular drainage area.

PMP is used primarily for estimating PMF.

-

REGIONS COVERED BY GENERALIZED PMP STUDIES




Southern half of California (HMR-59) -- closeup
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Northwestern Washington (HMR-57) - closeup
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“If PMP isn’t at least twice as
big as the 100-year value, |
get really worried.”

Prominent PNW hydrologist

Mica Dam: Upper Columbia River, mile marker
956.0, B.C. Canada, completed in 1973,with a
powerhouse added in 1977. Mica is owned and
operated by BC Hydro. Mica is an earthfill
embankment dam, 800 feet in height. It was built
in accordance to the Columbia River Treaty to
provide water storage for flood control and power.
Storage size: 14,800 million cubic metres;
capacity 1,805 MW
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Mica Dam

“If Mica Dam failed, Portland
would be under 30 feet of
water.”

Prominent PNW hydrologist
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Duncan Dam: B.C. Canada, Duncan River,
completed in 1967, owned and operated by BC
Hydro. Duncan is a forty-mile high earthfill dam that
was built to provide storage (it does not have a
powerhouse). It was built under the terms of the
Columbia River Treaty.

Aftermath of a Duncan Dam catastrophe
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PMP Storm Characterization

Step 1. Select Storms

Step 1. Select Storms

Maximum recorded depth in mm
Month Day Year Latitude | Longitude 6 hour 1-day 3-day
1 21 1935 48.48 123.55 - 304.8 726.4
10 23 1945 48.47 122.32 98.3 183.4 288.3
2 16 1949 48.33 120.70 711 192.3 -
11 2 1955 49.08 121.98 88.1 307.1 4719
12 8 1956 48.50 124.00 79.0 363.0 598.7
1 14 1961 49.43 122.96 - 314.2 485.9
10 21 1963 50.23 121.58 - 204.7 -
1 17 1968 49.20 122.86 74.2 228.6 4925
1 18 1986 47.65 122.28 61.5 292.6 215.1
11 9 1990 49.36 121.48 711 342.9 498.0
11 7 1995 49.43 122.97 - 294.5 -

Storms selected for analysis of PMP for Southwest
British Columbia, 2003
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Total Precipitation, December 29, 1996 - January 3, 1997
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Step 2. Determine moisture
characteristics for selected
storms
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Sounding
determines
amount of
precipitable
water.

Atmospheric Sounding, Feb. 16 1948,
16 GMT, Tatoosh Island
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The California Version
of the
“Pineapple Express”
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Step 3. 100-year Precipitation
Coverage

Washington 100-year 24-hour Precipitation
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Step 4. Determine Spatial
Extent of Major Storms

Maximum One-Day Precipitation, January 1935
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Step 4. Maximize storms

Step 5. Determine extent of
controlling storms

Extent of B.C. Storm Events

October, 1963

- v Whistler
ity
.

................
.

19



New Precipitation
Intensity-Duration-Frequency Maps
for Oregon
Similar to recently completed Maps
for Washington

Expected Completion Date:
July 2007
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New Oregon maps will be similar to recent Washington maps.
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Oregon Precipitation Regions
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Predictor Equation Solutions of Observed L-Cv for Climatic Regions
in Eastern Washington at 24-Hour Duration

Eastern Washington
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Using the L-moment based test statistic, the Generalized Extreme

Value (GEV) distribution was identified most frequently as the best

three-parameter probability model.

GEV proved to be the best statistical method for Washington.
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