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Presentation Outline

A Storm analysis background

A Storm analysis for PMP development

A Storms analyzed in California

A Overcoming issues within complex terrain
A Examples from the region

A Questions
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SPAS Storm Analysis

A Storm Precipitation Analysis System (SPAS)

| State-of-the-science rainfall analysis tool

I Necessity for analysis of extreme storms state/federally
accepted Probable Maximum Precipitation (PMP)
studies

I Approximately 200 storms have been analyzed
A Most used in PMP and hydrologic analysis
A SPAS storm analyses
I Depth-Area-Duration (DAD) table
I Isohyetal pattern, Hourly and Total Storm
I Mass curves

I Many others products used to look at each storm in
time and space
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{ . .«amm SPAS Storm Locations

SPAS Storm Locations - East of Continental Divide

TJuly 2!

Vilas County, WI
May 10-13, 2003
547 inches

Northern Wisconsin
May 10-12,2003
559 inches

Rest Lake, WI
August 21-24, 1978
633 inches

Forest City, MN
June 19-22, 1983
17 inches

Ritter, JA
June 7, 1953
11 4 inches

Prague SNW,NE

July 31 -August3, 1959
13.00 inches

July 5-7,2002
14.92 inches

Pawnee Creek, CO
30
13.58 inches

1997

Near Hokah, MN

Hale, CO

18 inches

Fimmy Creek, CO
August 11-12, 2006
449 inches

Penrose, CO
June 2-6, 1921
11.99 inches

Holly, CO

14.74 inches

May 30-31, 1935

June 16-18, 1965

Aug. 18-21,2007
18.26 inches

Aurora College, IL
Tuly 17-19, 1996

Edgerton, MO 1824 inches

July 18-20, 1965
20.76 inches

Bogey Creek (Enid, OK)
October 9-12, 1973
20 inch

Albany, TX
Tuly 31 - August6, 1978
32.51 inches

Breckenridge, TX
Oct. 10 - 14, 1981
23 inches

New Braunfels, TX
Oct. 17-20,1998

Upper Wisconsin Basin
July 6-9, 2000
4 inches

7

Pinkham Notch, NH
March 16-20, 1936
12.88 inche

Pinkham Notch, NH
March 9-13, 1936
9.70 inches

Blenheim-Gilboa
June 5-7, 2000
5.63 inches

Pinkham Notch, NH Blenheim-G:i

Mt Mansfield, VT
September 15-19. 1999
1135 inches

‘West Shokan, NY
October 15-17, 1955
19 inches

Blenheim-Gilboa Dam, NY §§
September 12-13, 1960 d
724 inches

Ne

8}
Slide Mtn, NY
August 11-15,195
15.14 inches

wYork, NY

September 17-19.

88

\E Georgia
September 16-17,2004
14.11 inches

LartoLake,LA
September 1-

2008
2331 inches

7 inches

Delaware County, M
June 19-20, 2007
11.69inches

Tamaqua, PA
June 26-28, 2006
12.26 inches

Eastern PA, NJ, southern €/
NY & western MA
September 16-18, 2004
956 inches

Sparta,
August

¥

Central Park, NY
April 14-1
888 inc!

Tabernacle, NJ
Tuly 12-14,2004
15.63 inch

Ewan, NJ
Spetember 1, 1940
24 inches

Maryland & Virginia
September 13-17, 1999
18.13 inches

September 15-17, 1

Dam,NY

€

ilboa Watershed, NY

Gorham, ME
October 20-
19.21 incl

Lynn, MA
June 13, 1998
14.20 inches

Westfield, MA
19.75 inches
Cockapoaset, CT
June 4-7, 1982
1228 inches

New York, NY
13.7 inches

Newark, NJ

September 15-17, 1999

14.45 inches

NJ
11-14,2000

18.64 inches

Atlantic

Ocean
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Pe Ell 7.5 SW. WA
December 1-4, 2¢

Mt. Shasta Zone 1

46.44 inches

Gilbraltar Dam. CA
5. 1998

Near Wagon Wheel, Colorado
Oct. 3-7, 1911
7.88 inches

Squirrel Inn, CA
Jan 14-19, 1916

See: Arizona Area
SPAS Storm Locations Map

Pacific

Ocean
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SPAS Storm Locations
Arizona Statewide PMP Project

Cedar City, U
July31, 200

5.69 inches

{

Juripine, AZ
December 2-8, 1966
15.86 inches

Crown King, AZ
Mogollon Rim
s 30,1051

Wagon Bow, AZ 4 " 14.99 inches
T 4 9

Arizona (Cooks Mesa
Crown K = Dol ekt
o i : inches

ebruary s

17.63 inches

Wikieup, AZ
September 37
oy

in

Sols Wash, AZ

5292000 (8 : A 4 3 i
$ 2 _

R I

Harquahala Min, AZ [}

anuary 1993

)| Harquahata v
Sept. 2, 1984
7.98 inches

Workm an Creek, AZ Mogdlon Rim
September 3.7, 19
12.13 inches

Queen Creek, AZ
August 18-20, 2054
8.06 inches

‘Workm an Creek, AZ Mogallon Rim
Octover 1972
11.66 inches

Yuma Valley
August 13-1
7.01 inches

A \ Mt Graham, AZ

Welton, AZ o / S?P(ember 27 - October 4, 1983
2994 55 % e 13.99 inches

August 22.24 /

6.49 inches

S Thatcher, AZ
% 3 o September 15-17
418 inches

Magna, AZ
ly 10

Pacific i te i

Sahuarita, AZ
September 4-6, 1964 | Spetember 5-10, 1964
5.28 inches 6.77 inches

= , 1 =
Ocean preTr— r— T ¥

September 26-28, 1962
7.16 inches

\\&
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SPAS Analyzed Storm Locations in Southern Californi

1 1 1 1 1

San Bernardino

\[sPAS 1178
~ 123/1966 |
SPAS 1187 | |- 36.05 inches| S%\f 11{ 0
sPAS 1168 {123/1969 2 1;0;0&%(
120/1943 {1371 inches s

T AT

3727 inches '\

SPAS 1175
32221969
26.82 inches

SPAS 1189 [
121927 8

41277 inches (88
5

Miles
100
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+ San Diego WSR-88D

+ Los Angeles WSR-88D

50

100

150 Miles

B Coverage at 4,000 ft above site level 50 0 50 100 150 Miles B Coverage at 4,000 fi above site level 50 0
- n - ~ L B A N o -
Coverage at 6,000 ft above site level Coverage at 6,000 ft above site level -

B Coverage at 10,000 ft above site level

B Coverage at 10,000 ft above sile level
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Radar Issues-Ca n O t e
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+ Santa Ana Mountains WSR-88D
I Coverage at 4,000 fit above site level 50 o 50 100 150 Miles

+ Los Angeles WSR-88D

B Coverage at 4,000 ft above site level 50 0 50

100

150 Miles

Coverage at 6,000 ft above site level -
I Coverage at 10,000 ft above site level

Coverage at 6,000 ft above site level ™ ™,

B Coverage at 10,000 ft above sile level
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SPAS Storm Analysis Example

A January 2005 Atmospheric River

" Very active weather pattern continuing from December
Largest of a series of 4 storms hit starting Jan 7t

Produced severe weather as well
A Tornado near El Rio on the 10t

Numerous landslides, unfortunately some
death resulted

15-day period from Dec 27% thru Jan 10th,
16. 970 of rain at down

AWettest 15-day period on record for LA
AMore than the annual average




Jan 2005 Atmospheric River Applcd\/ -
( =%
i Example
50N (c) 9 Jan 2005 a.m. composite 660 mm
] N h
i Atmospheric 090

river
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