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Project Overview 
Task 1 – Deterministic PMP 
Task 2 – Precipitation Frequency 
Task 3 – Dynamic modeling analysis 
●  Very complex region, lots of challenges = fun 
●  Extensive review process 

●  19 member review board 
●  State dam safety 

●  Final product significantly enhance through collaboration, review and sharing of 
data 

●  Produced the best science and standard of practice 
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Study PMP Locations 
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Short List Locations 
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1)  Storm Database-foundation for all data development 
109 storm events used 
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Example SPAS Storm Output 
1)  SPAS 1652 example (Pyramid, CO) 
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In-place Storm Maximization Example 
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How much bigger could a storm have been 
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DAD Comparisons 
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HRRR Data-Develop Rainfall Only Grid 
1)  Rattlesnake, ID SPAS 1274 analysis compared to WRF re-analysis  
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Rattlesnake, ID Nov 1909 
1)  Rattlesnake, ID SPAS 1274 analysis with WRF added 
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Colorado Rainfall to Precipitation PF 
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24-hour precipitation (blue) 
and rainfall (green) frequency 
estimates  
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HRRR Rain to All Precip Adjustments 
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Temporal Distribution of PMP 
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Temporal Distribution of PMP 
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Example PMP Results 
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Average Recurrence Interval of  PMP 
Local Storm 2hr      Local Storm 6hr 
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Average Recurrence Interval of  PMP 
General Storm 48hr      Tropical Storm 48hr 
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Constructing the PMP Tool Storm Databases 
●  Two key GIS 

geodatabases 
provide input for PMP 
tool: 
○  DAD Tables 
○  Storm_Adj_Tables 

●  Geodatabases are 
populated with info 
from each storm and 
can be edited as 
needed 

●  DAD_Tables.gdb 
come directly from 
SPAS output 
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Constructing the PMP Tool Storm Databases 

•  Excel is used to construct Storm 
Adjustment Factors at each grid point for 
each storm. 

•  Hold storm center, maximization, 
transposition (GTF/MTF), transposability, 
and final adjustment factor information. 

Storm_Center	Tab	

Adjusted	Rainfall	Tab	



Colorado Water Conservation Board 
Colorado Division of Water 
Resources 

CO-NM REPS 
Colorado-New Mexico Regional Extreme Precipitation Study 

New-Mexico Office 
of the State Engineer 

Example PMP Results-DAD Curves 
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Adjusted	Rainfall	Depth	(inches)	

24-hour	Depth-Area	Curves	for	General	Storms	
Transposable	to	Sample	Point	Location	in	Transposition	Zone	5	

Big	Elk	Meadow,	CO	-	May,	1969	

Penrose,	CO	-	Jun,	1921	

Cheyenne	Mountain,	CO	-	Sep,	2013	

Coal	Creek,	CO	-	Sep,	2013	

Hunters,	WY	-	Sep,	1923	

Smith	Ranch,	CO	-	Aug,	1938	

Ward	District,	CO	-	May,	1894	

Lake	Moraine,	CO	-	May,	1894	

Ruxton	Park,	CO	-	Jun,	1997	

#N/A	

#N/A	

#N/A	

#N/A	
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Adjusted	Rainfall	Depth	(inches)	

1-hour	Depth-Area	Curves	for	Local	Storms	
Transposable	to	Sample	Point	Location	in	Transposition	Zone	1	

Ogallala,	NE	-	Jul,	2002	

Pawnee	Creek,	CO	-	Jul,	1997	

Holly,	CO	-	Jun,	1965	

Elbert	Cherry	Creek,	CO	-	May,	1935	

Genoa,	CO	-	May,	1935	

Hale,	CO	-	May,	1935	

#N/A	

#N/A	

#N/A	

#N/A	

#N/A	
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Summary 
●  Extensive collaboration required to solve incredibly complex problem 
●  100’s of storm investigated/used = Robust results based on data 
●  Utilized Task 3 gridded HRRR model output and WRF reanalysis 
●  Numerous sensitivities applied to ensure reasonableness 

●  Task 2 Average Recurrence Interval 
●  NOAA Atlas 14 comparisons 
●  Comparisons against previous AWA studies 

●  Important input from CO-NM dam safety 
●  Resulted in significant improvements in development process and output 
●  Improvements will be utilized in current and upcoming studies 

●  Dynamic updates going forward 

Questions:  Bill Kappel, 719-488-4311 
billkappel@appliedweatherassociates.com 
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