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Probable Maximum Precipitation

Definition: The theoretically greatest depth of

precipitation for a given duration that 1s physically
possible over a given storm area at a particular
geographic location at a certain time of year (HMR 59,

1999)

Types of PMP studies:

® Generalized (Hydrometeorological Reports)

o Provides PMP values for a region
o HMR 51 - East of the 105™ Meridian from Canada to Mexico

m Regional/Statewide
® Provide PMP values over regions with varying topography
® [ndividual basins are included in the regional/statewide results
m Site-Specific
o Provides PMP values for individual drainage basins
Considers unique meteorology and topography AT
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Coverage of HMRs
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How Do Site-Specific, Statewide,
Regional PMP Studies Provide
Improved PMP Values?

e More storms considered

* New technologies used

* Problems/Unknowns in the HMRSs
corrected

* Topographic features addressed

* Updated climatologies used
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Method for Computing PMP Values

* Observed extreme rainfall events are used
* Storm based approach

* Identify extreme storms in Texas and regions
that are considered transpositionable

* Identify recent extreme storms since publication of
the appropriate HMRs

* Review older rainfall data records
* Identify extreme storm types
* Local storms (thunderstorms/MCC)

* General storms (frontal systems
. ( . J ) Applied=—"
* Hurricanes/Tropical Systems Weather

/ >
AssoOciates




Method for Computing PMP Values

* Identify unique topography
* Precipitation enhancement/decrease
e -orographics
 Effects on rainfall center location

* -physically possible storm centering/orientation

* Review HMR/Hydro/Tech Memo procedures

* Identify inconsistent assumptions

* Apply new technologies and data
Applied=—"
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Probable Maximum Precipitation
Study for Texas

Project Overview-TEXAS

Applied=—""
Weather

/ Ll
Associates




Elevation Statistics
Texas Statewide PMP Study
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30-year Mean Annual Precipitation (1981-2010) in Inches
Texas Statewide PMP Study
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Texas PMP Study
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24-hour 100-year Precipitation Frequency Estimates (inches)
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Storm Search Domain
Texas PMP Study
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Locations of Short List Storm Events
Texas Statewide PMP Study
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Probable Maximum Precipitation

Project Overview-Arizona
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Re as OnS F Or S tu dy - N _Arizon{e‘ln Dams l:y Hazarifnjotentiallﬁ \

“Hazard creep”

In past 3 years:

17 dams reclassified

More than half deficient 8

156 more could be
reclassified in the future |

Jurisdictional Federal
@® High A High
C Significant A Significant

® Llow A Low




Cooperative Efforts-AZ

Funding/Cooperating Partners
Arizona Department of Water Resources
Arizona Game & Fish Department
FCD (Maricopa, Navajo)
NRCS
FEMA (NDSP State Assistance Grant)

Working together all partners achieve desired
results

State/Users benefit at a reduced cost
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Expected Project Benefits
Reduced Construction Costs

New Dams

Reduced Rehabilitation Costs

Remove need for rehabilitation

Millions 1n cost savings during useful lifetime

Reclaimed Opportunity Costs

Flood protection

Storage capacities

. N APplicds="
Operational availability Weaiher

/ o
Associates



HMR 49 Boundary

HMR 49
Domain




I I

<
07 SPAS S L i Ari S ide PMP Proj
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¥ ..’ 7 Near Wagon Wheel, Colorado
e {
Moapa Valley, NV }' ‘/J. g4 3 : 7 Bluff, UT
Aug. 10, 1981 4 Jiiid J Page AZ Aug. 14, 2001
£ 6.5 inches g e ¥ 4 Cedar City, UT Augt 29 - Sep. 1, 1963 6.28 inches
~ 297%
i : s Tuly 31, 2006 2.22 inches
Ti 5.69 inches
F ! b Junipine, AZ
‘ ) I Prescott, AZ December 2-8, 1966 Arizona (Cooks Mesa)
' 7 ! September 22-25, 1983 15.86 inches Nov. 30 - Dec. 2, 2007
: | 17.8 inches i 8.6 inches
- - ¢ F—
3 > A AN Arizona Mogollon Rim Joseph City, AZ
- September 18-20, 2004 36007
# .
' / J . o 10.05 inches ?:llxl'g?;m;?ZW'O 4.2 inches
» j‘ Crown King, AZ 580 mches: Havasupai. AZ Camp Cf’*l‘ AZ )
13.22 P September 3-5, 2005
y February 13-22,1980 Aug. 15-18,2008 103 mches
4.49 inches -

- 17.63 inches

Petrified Forest, AZ
July 27 - 28, 2007 i
Maricopa County, AZ 718 inches Papago Ipdlan

7 / (Seven Springs Wash) . RESW‘BTIOH._AE )
V4 Jan. 26-29. 2008 December 17-22, 1967
7.65 inches 10.0Z inches

Sedona, AZ
Tuly. 14, 1975
4.27 inches

s Crown King, AZ
August 26-30, 1951
14.99 inches

‘| Wikieup, AZ
September 3-7, 1939
9.65 inches

1

Arizona - Mogollon Rim
Jan. 14 - 21,1916
13.43 inches

Sols Wash AZ
August 29, 2000 b
5.54 inches

Anthem AZ
Jul. 31, 2012
6.38 inches

2 Centennial Wash, AZ
! Oct. 21-22, 2000
i 3| 4.79 inches

Arizona, AZ
January 5-11,1993
3.36 inches

‘Wenden and Bouse, AZ y

August 25-26, 2008 P - -
b 2 *° 4| Harquahala Mtn  AZ Circle City, AZ
4.82 inches q
7.1997 August 25-27, 2003
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. Harquuhu a Valley, AZ
F Sepr 21984
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Horseshoe Dam, AZ
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]

Peterson Ranch, AZ
Jan. 18-13, 2010
14.93 inches
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Young AZ
November 21-27, 1965
11.58 inches

Phoenix, AZ

Jul. 31, 2010 “
2.05 inches Phoenix, AZ
June 20-22, 1972
5.63 inches

i

, Big Pine Flat. AZ i
Welton, AZ Feb 10 - 13, 2005

August 22-24, 1955 8.72 inches

6.49 inches <
= ¢ 7

£ g
Maticopa County (Rainbow Wash), AZ ‘Workman Creek, AZ
Mogollo‘n Rim

Jul 29, 2010
1.57 inches Feb. 27 - Mar. 3, 1978
15.52 mches

L LT
Maricopa County (Rainbow Wash), AZ
Aug 5-8, 2008 -
4.08 inches Arizona

Dec. 16-20, 1978
10.37 inches

»
‘Workman Creek, AZ Mogollon Rim

September 3-7, 1970
12.13 inches

Yuma Valley, AZ
August 13-17, 1977
7.01 inches

Workman Creek, AZ Mogollon Rim
Octover 3-7, 1972
11.66 inches

Queen Creek, AZ
August 18-20, 2954
8.06 inches

Mt Graham, AZ
September 27 - October 4, 1983

13.99 inches

Roosevelt Lakes, AZ
Sept 9, 2003
11.19 inches
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Magma, AZ X Tucson, AZ Sabino Canyon, AZ Thatcher, AZ
Ocean J 1_10{1 2008 %epte_mber4—6. 1964 g July 214-15, 1999 September 15-17, 1939
ny s 5.28 inches 7.87 inches 4.18 inches
4.87 inches ‘B
) L/ o Tucson, AZ
Sonora Desert Museum, AZ .g ‘. Seprember 3.4 1996
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September 26-28, 1962
7.16 inches




SPAS Storm Analysis Results

SPAS 1200 Storm Center Mass Curve: Zene 2

& i’, 7 January 19 (0000 UTC) to January 22 (2300 UTC), 2010
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& Storm 1200 - January 19, 2010 (0000 UTC) - January 22, 2010 (0400 UTC)
A Miles MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)
g i o0 L Duration (hours)
114‘!0‘\1\/' 1|3°|0‘W nz!n'w 111‘I0W 1ID‘IDW 109°0'W Area :mizj 1 3 [ 12 18 24 36 48 72 q5 Total

0 1.15 233 38 6.03 8.09 9.98 10.6 10.99 13.66 14.93 14.93
1 11 2.26 37 5.81 7.92 9.72 10.39 10.7 1343 14.57 14.57
10 1.04 2.09 3.64 575 7.56 9.1 9.94 10.27 12.95 14.52 14.52
25 0.96 201 3.54 5.56 73 8.7 9.62 9.89 12.53 13.99 13.99
50 0.88 1.97 3.39 5.38 7.02 8.46 9.33 9.51 1216 13.44 13.44
100 0.85 1.89 i 5.09 6.84 8.05 8.98 9.15 11.67 12.82 12.82
150 0.82 1.83 i 4.86 6.57 7.95 8.79 8.9 11.34 12.44 12.44
200 0.8 1.79 3.14 4.72 6.53 A B.56 8.73 11.18 12.18 12.18

Hourly and daily station data extraction information:
SPAS storm number: 1200
Begin: 01/19/2010 00002
End: 01/22/2010 2359Z
Domain: 36.5-114.8 31.1 -109.0

Precipitation (inches) = 300 0.73 1.72 3.02 4.58 6.26 7.57 8.36 8.52 1089 1179 | 11.79
M 0.00-050 []251-400 [l 1001-1100 e Daily I— — 400 072 166 294 4.48 6.04 7.36 8.14 8.31 106 151 | 1151
B o5-1.00 [ 401-500 [l 11.01-1200 ® Hourly . | 500 0.71 161 287 44 576 71 7.97 812 1029 1128 | 1128

1.01-150 [[]5.01-6.00 [ 12.01-1300 ® Hourly Estimated M g e ;ggg gg; 1;‘; 3;‘; 346 j:: gg; ;gi ; 211 g;? 190-;88 190?488
[ 151-200[]6.01-700 []13.01-1400 © Hourly Estimated Pseudo N —— ! : : : : : : : : : :
[ 201-250 W 701-800 []1401-1500 © HoutyPseud S e s i otmozmow s smo om g a | e
[]251-3.00 [ 8.01-9.00 © Supplemental L QX N 20,000 0.28 0.71 129 232 288 353 428 459 551 6.37 6.37
[]3.01-350 |l 9.01-10.00 e Supplemental Estimated 343

METSTAT 122011
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Tropical Storm 72-hour Probable Maximum Precipitation (at 75 mi’)
Arizona Statewide PMP Study
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Probable Maximum Precipitation

Project Overview-WYOMING

Four HMRS in one state
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Coverage of HMRs
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Locations of Short List Storm Events
Wyoming Statewide PMP Study

All Season
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Wyoming Elevation Contours
1.000" Intervals
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Gridded PMP Analysis Domain - 90 arc-second

Wyoming Statewide PMP
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Probable Maximum Precipitation

Site-Specific for Springer Dam
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Storms Used
in PMP
Development

Locations of All Storm Events - Short List
Springer Dam Basin, NM

105°W

104°W 103W
1 L

LAS CRUCES

CHERRY CREEK-ELBERT

5/30/1935 ‘

PLUM CREEK ;

6/15/1965

5| 14.25inches '
W

/

PENROSE
61311921
12.20 inches

RATON e
6/16/1965 ‘

HALE
5/30/1935
,-‘1 18.00 inches

24.00 inches

. _ GENOA
PMMIRRE) 5/3011035
\ FALCON 12.65 inches
6/15/1965
16.29 inches

HOLLY
6/16/1965
/ 19.18 inches

FRIJOLE CREEK
7/3/1981
4 16.33 inches

11.04 inches |

) ! 7
Eg ;
Springer Dam
Basin J
M

New Mexico

WHITE SANDS
8/19/1978
/ 10.00 inches

CLAYTON
4/2911914

Qklahor

/ 9.60 inches

PORTER
10/9/1930
/ 9.90 inches

81201935
10.00inches MCCOLLEUM RANCH
IR AN ; | 912011941

} 21.20 inches




PMP Results Compared to HMR 55A

Local Storm PMP
1/4-hour 1/2-hour 3/4-hour 1-hour 2-hour 3-hour 4-hour 5-hour  6-hour

HMR 55A (1 mi°)

AWA (1 mi)
% change from HMR 55A

General Storm PMP
1-hour 6-hour 24-hour 72-hour

HMR 55A (10 mi°)

AWA (1 mi’)
% change from HMR 55A




Probable Maximum Precipitation

What About New Mexico

*Would expect similar results as adjacent studies

*Follow the same process

*Build off previous and ongoing work
*Consistency in development
*Understanding of values
*Reproducible results

*Higher confidence in data
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