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• Review 7 Rainfall Studies between (1917-2013) in 

Oklahoma :

“brief synopsis of statistical methods and results”

• 1-Day, 100-yr DDF ; Isopluvial Maps (Precipitation 

Contours Maps)

• Compare 1-Day, 100-yr DDF at County Centroids

Outline                                          



1. Miami Conservancy District (1917), T.R. Part V “Storm 

Rainfall of Eastern United States”,  (MCD 1917)

2. Floods,  “Continuation of (MCD 1917)” (Switzer 1929) 

3. Rainfall Intensity-frequency Data (USDA 1935)

4. TP-40 (USWB 1963) 

5. Southern Region Climate Center, SRCC (1997)

6. DDF Precipitation for Oklahoma, (USGS 1999)

7. NOAA Atlas 14 Vol 8 Ver 2.0 , (NOAA 2013)

Outline    (Studies)                                      



Miami Conservancy District, “Storm Rainfall of Eastern United 

States”, Technical Report V (MCD 1917) :

• First Extreme Rainfall study performed in the U.S. 

• USWB Daily Rainfall Data (1850-1914) ; ~4,500 locations

• Excess Rainfall >=1 in/ Day (PDS)

• Aggregated records within 2 –(deg) grids to one record

• Calculated  probabilities base on % Ranking (eg. 100-yr Freq 

= 5th largest value in 500 samples) 
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(Switzer 1929) 8 3



(USDA 1935) 11
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Unites States Department of Agriculture-Misc Publication 24 

“Rainfall-Intensity-Frequency Data (USDA 1935) :

• USWB 5-Min records (1893-1933) , 211 locations

• Evaluated Storm Depths ~(28,000 storms)

• DDF for (5min-24 hours) , (5-100 year Frequencies)

• Extreme Rainfall (PDS) NOT DESCRIBED IN REPORT

• Used semi-log (Curve fitting) for frequency predictions



(USDA 1935) 11
5



(NOAA TP40 1963)  3 6

NOAA –Technical Paper 40-“Rainfall Frequency Atlas of the 

United States for Durations from 30 Minutes to 24 Hours and 

Return Periods from 1 to 100 Years”, (TP40 1963):

• 5,000 stations across the U.S. (min 5 years of record)

• Converted (AMS) to (PDS) with ratios

• Adjusted Daily Records by 1.13 factor (sample bias)

• Gumbel Extreme Value Distribution
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(SRCC1997) 12 
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Rainfall Frequency/Magnitude Atlas for the South-

Central United States

• 1st order stations , minimum of 35 years; typical range was 

1949-1991

• Adjusted Daily Records by 1.13 factor (sample bias)

• DDF (3hr-24 hr) and (2-100 year) frequencies (PDS)

• semi-log  regression  

• Manually drawn isohytes



(SRCC1997) 12
9



(USGS OK 1999)  9 10

USGS –DEPTH-DURATION FREQUENCY OF PRECIPITATION FOR 

OKLAHOMA (USGS OK 1999)

• 413 Daily stations (minimum 10 years of record); ~19,200 years of 

record 

• Adjusted Daily Records by 1.13 factor (sample bias)

• DDF (15min-7Days) and (2-500 year) frequencies (AMS)

• L-moment statistics , Generalized Extreme Value (GEV) function

• Geospatial statistics (Kriging) 2 km grid size ;~45,000 cells



Where We Are (USGS OK 1999)  9 11



(NOAA Atlas 14 Vol 8 ) 7 12

NOAA Atlas 14 Vol 8 Ver 2.0 for Oklahoma

• http://hdsc.nws.noaa.gov/hdsc/pfds/

• Data up to 2012

• DDF(5-min to 60 Day) , (1-1,000) Year ) , 90% Confidence 

intervals

• Adjusted Daily Records by 1.13 factor (sample bias)

• L-moment statistics, GEV distribution

• Geospatial statistics using PRISM (MAR) correlation to 30-

(arcsec) grids (~0.25 sqm)  or (0.5 X 0.5) miles  ; ~250,000 cells

http://hdsc.nws.noaa.gov/hdsc/pfds/


Where  We Are (NOAA Atlas 14 Vol 8 ) 7 13



Atlas 14 Comparison

14



Oklahoma 1-Day 1% AEP Depths 15

-Orthorectified/Digitized Data
-Extracted from County Centroid



COUNTY RATIO PLOTS 16



HISTOGRAM OF RATIOS 17



OVERALL SUMMARY STATISTICS 18

Chisq Test “Goodness of Fit”

Student Test “Population Mean”

Pearson Correlation “linearity”

Var Test “Ratio of Variances”

“Overall  Score” summation of Rank



COMPARISON PLOT 19



LM CORRELATION TESTS 20

Overall  Model

Overall  Model  “0 Intercept”

Study Specific  “0 Intercept”

Study Specific “with Intercept”

Study Specific “same  Intercept”

Study Specific “same  slope”

*     P value  < 0.05
**   P value  < 0.01
*** P value  < 0.001



MEAN VALUE ANALYSIS 21



SUMMARY 22

• Studies compared to Atlas 14: USGS, TP40,  MCD,  SRCC, 

NOAA1935 (slide 18)

• All (5) studies are <2% different on average to Atlas 14 

(slide 17, 19 ,20)

• All (5) studies are within +/- 10 % difference at 2x sd ~95% 

(slide 17)

• 90% Confidence interval  of the  mean for all studies is << 

90% CI Atlas 14 (slide 21)  
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Questions?


