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Research
� MAFSM October 2013

� 40 years of rainfall in 
Maryland and Virginia

� Looking for possible 
increases over time; 24 hour 
storm 

� The next step was to add 
significance testing & look at 
extreme maxima

� Started to look at number of 
events per year

� Fairfax County Rainfall 
Gauges



Virginia & Maryland

Virginia: Of all the 

NWS stations in VA 

only 4 met our 

criteria despite 

some missing 

records; which we 

will discuss.

Maryland: Of all 

the NWS stations in 

Maryland only 4 

stations met our 

criteria.

�A substantial record is required

�minimum 20+ years

�We wanted the flexibility to look at a range of 

storm durations

�minimum of 15 minute increments

�To identify recent trends 

�need recent years of data

�continuous years of data

�Focused on: the 24 hour storm duration and 

number of storms >2”, and 1 hour storm duration 

and number of storms  > 0.5”



Virginia/Maryland  Rain Gauges



Significance Tests

� R2 > 0.25 good correlation

measure of the fit for a regression

� Kendall TAU    > 1.96 (the 95% confidence limit) indicates a trend 

It is a measure of ‘disarray’ in the data

� Mann-Kendal  > 1.96 indicates a trend

Variation of Kendall TAU

� Theil-Sen slope of trend

< 0.05 indicates a trend

< 0.1 possible trend

a method for robust linear regression that chooses the median slope among 

all lines through pairs of two-dimensional sample points



Extreme maxima

�Gumbel

Used to estimate the 100 year event from a small 

dataset

�Log Pearson

Frequently used to determine stream flows from a 

smaller dataset. We modified it to estimate a 100 year 

rainfall







Fairfax County Rainfall Data

• 10 gauges

• 15 minute 

intervals

• 9 or 10 years 

of data for 

each gauge



Search for rainfall 

events

• Software that 

searches through the 

rainfall records

• Duration 6 hour and 

24 hour

• Events > 1 inch

• Discrete events; 72 

hours apart



M8057
Events with a 6 hour duration; > 1 inch
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M8057
Events with a 24 hour duration; > 1 inch
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Current design standards



Number of events exceeding the 
10 year 6 hour storm



Gauge Number of 

events 

exceeding

FAIR_G3063 5

UOSA_T1080 3

FAIR_M8057 5

FAIR_M2028 3

FAIR_I3020 2

FAIR_I1803 4

FAIR_H2022 2

FAIR_D2010 4

FAIR_B2006 5

FAIR_A3003 3

Number of events exceeding the 
10 year 24 storm







Summary
The analysis is for a very small 

dataset and we are not in a 

position to draw final conclusions.





Gauge Date Inches

FAIR_M2028

09/06/2008 14:45 6.44

FAIR_I3020

05/09/2008 04:15 3.71

FAIR_I1803

09/06/2008 14:45 5.34

09/08/2011 18:00 3.86

FAIR_H2022

09/06/2008 14:45 3.54

6 hr events exceeding

Gauge Date Inches

FAIR_M2028

09/06/2008 14:45 6.44

FAIR_I3020

05/09/2008 04:15 3.71

FAIR_I1803

09/06/2008 14:45 5.34

09/08/2011 18:00 3.86

FAIR_H2022

09/06/2008 14:45 3.54



1 to 3 storms exceeding 

the 6 hour regulated 

design value

Gauge Date Inches

FAIR_D2010

09/06/2008 15:30 7.1

FAIR_B2006

09/06/2008 15:45 5.91

FAIR_A3003

06/25/2006 22:45 3.52

09/06/2008 15:30 5.03

07/12/2013 04:15 4.21

UOSA_T1080

09/06/2008 14:45 3.72

FAIR_M8057

09/06/2008 15:30 3.36

FAIR_G3063

07/28/2004 00:30 4.36

09/06/2008 15:30 5.6

08/18/2010 11:00 3.72



24 hr events exceeding

Gauge Date Inches

FAIR_G3063

10/08/2005 16:30 6.81

06/26/2006 20:30 5.59

09/06/2008 17:00 6.35

09/08/2011 20:45 5.18

10/30/2012 04:15 5.31

UOSA_T1080

10/08/2005 07:30 5.59

06/26/2006 15:30 5.78

10/30/2012 06:45 5.28

FAIR_M8057

10/08/2005 15:30 6.35

06/26/2006 20:30 5.02

09/30/2010 23:15 5.14

09/08/2011 20:45 12.78

10/30/2012 04:45 4.93

Gauge Date Inches

FAIR_M2028

10/08/2005 09:45 6.88

09/06/2008 16:45 7.4

09/08/2011 20:15 5.98

FAIR_I3020

10/08/2005 15:00 5.71

06/26/2006 21:15 5.4

FAIR_I1803

10/08/2005 15:00 5.76

06/26/2006 20:15 6.3

09/06/2008 16:45 6.19

09/08/2011 20:30 7.09



24 hr events exceeding

Gauge Date Inches

FAIR_G3063

10/08/2005 16:30 6.81

06/26/2006 20:30 5.59

09/06/2008 17:00 6.35

09/08/2011 20:45 5.18

10/30/2012 04:15 5.31

UOSA_T1080

10/08/2005 07:30 5.59

06/26/2006 15:30 5.78

10/30/2012 06:45 5.28

FAIR_M8057

10/08/2005 15:30 6.35

06/26/2006 20:30 5.02

09/30/2010 23:15 5.14

09/08/2011 20:45 12.78

10/30/2012 04:45 4.93

Gauge Date Inches

FAIR_M2028

10/08/2005 09:45 6.88

09/06/2008 16:45 7.4

09/08/2011 20:15 5.98

FAIR_I3020

10/08/2005 15:00 5.71

06/26/2006 21:15 5.4

FAIR_I1803

10/08/2005 15:00 5.76

06/26/2006 20:15 6.3

09/06/2008 16:45 6.19

09/08/2011 20:30 7.09



2 to 5 events exceeding 

the regulated 24 hour 

design value

Gauge Date Inches

FAIR_H2022

10/08/2005 14:45 6.24

06/26/2006 20:45 7.86

FAIR_D2010

10/08/2005 09:45 5.48

06/26/2006 07:15 7.22

09/06/2008 17:00 8

09/08/2011 20:30 8.45

FAIR_B2006

06/26/2006 17:30 4.99

09/06/2008 16:30 7.04

10/01/2010 00:00 5.24

09/08/2011 19:45 6.59

10/30/2012 04:00 5.05

FAIR_A3003

06/26/2006 03:45 5.12

09/06/2008 16:15 5.98

10/30/2012 04:00 4.91


