Rainfall Analysis for Site 9795 (Woodruff Dam)
[image: image1.emf]Years # Days with # Days  Years # Days with # Days 

 Missing Data Accumulated  Missing Data Accumulated

1956 0 0 1981 82 0

1957 11 4 1982 0 0

1958 1 3 1983 0 0

1959 3 3 1984 18 0

1960 4 42 1985 0 0

1961 8 9 1986 33 1

1962 90 8 1987 141 0

1963 6 5 1988 256 0

1964 2 0 1989 59 0

1965 10 7 1990 0 1

1966 14 9 1991 0 4

1967 0 9 1992 0 1

1968 0 0 1993 0 1

1969 28 3 1994 1 0

1970 31 0 1995 0 0

1971 6 0 1996 0 0

1972 0 0 1997 1 0

1973 32 0 1998 1 0

1974 0 0 1999 2 0

1975 78 0 2000 124 0

1976 0 0 2001 2 0

1977 0 0 2002 4 0

1978 0 0 2003 95 0

1979 0 0 2004 36 0

1980 1 0


Summary of Missing Data and Accumulations for Site 9795 (Woodruff Dam)
Blue Italic = records to be closely reviewed

Red = records to be excluded

Before final exclusion of a year of data based on the selection criteria, each record in question must be looked at closely.  The raw data are reviewed to determine if the missing data criteria falls within a non-peak rainfall period.  If so, the maximum for the year would likely not be missed for that year and the remaining data for that year should be included in the analysis.  
Data Review for Site 9795 (Woodruff Dam)

1970 – Eliminated:  There were 31 days of missing data including all of August.  This month is during the peak rainfall season and the Histogram shows August as having a high average occurrence of annual maximum for this site.
1973 – Eliminated:  There were 32 days of missing data during the month of October.  The Histogram shows October as having a relatively high average occurrence of annual maximum for this site.

1975 – Eliminated:  There were 78 days of missing data including all of January, February, and December.  This exceeds the selection criteria for number of consecutive missing days.
1986 – Eliminated:  There were 33 days of missing data starting on September 19th and ending on October 22nd.  These months are during the peak rainfall and the Histogram shows a high average occurrence of annual maximum for this site.
1989 – Eliminated:  There were 59 days of missing data during the months of April and May.  This exceeds the selection criteria.
2004 – Eliminated:  There were 36 days of missing data during November and December.  This exceeds the selection criteria.

The Histogram below shows the average occurrences for the period of record for each month,  January through December, for all durations, 1, 2, 6, 12, 24, 48, 72, 96, and 120 hours.  Typically, this demonstrates the small number of maxima that occur during the non-peak rainfall periods of the year.  When reviewing the raw data for averaged and missing points, consideration of the occurrence of maxima is important in determining retention or exclusion of a year for analysis.  
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[image: image3.emf]Durations (hrs) >>

1 2 6 12 24 48 72 96 120 Average

1 1 3 2 1 1 0 1 1 1 1.2

2 2 2 1 2 2 3 2 2 2 2.0

3 1 2 4 4 4 4 5 3 3 3.3

4 3 4 4 4 4 3 3 1 0 2.9

5 2 2 2 3 2 3 3 3 3 2.6

6 4 6 3 2 4 3 3 5 5 3.9

7 5 4 2 1 2 1 3 2 2 2.4

8 10 5 6 4 3 2 3 4 4 4.6

9 4 2 4 5 5 7 7 7 7 5.3

10 0 1 4 5 5 5 3 3 3 3.2

11 3 4 3 3 4 3 2 3 4 3.2

12 2 2 2 3 1 3 2 3 3 2.3


Occurrence of Annual Maximum for each Month per Duration

Site 9795 (Woodruff Dam)
The table of Annual Maximum Volumes is reviewed for any anomalies.  For example, the years with high volumes of rainfall would require the raw data for those storms to be reviewed to verify the volumes reported in the table.  

[image: image4.emf]Durations (hrs)>>

1 2 6 12 24 48 72 96 120

1956 1.64 1.8 3.17 3.69 4.05 4.09 4.09 4.09 4.09

1957 0.88 1.44 1.69 2.69 3.46 5.98 7.34 7.88 7.88

1958 1.02 1.38 2.32 3.17 3.49 3.49 3.49 4.24 4.34

1959 1.77 2.63 4.53 4.58 4.66 5.28 6.27 6.73 6.78

1960 0.82 1.30 3.89 7.65 7.65 7.68 7.68 7.68 7.68

1961 1.17 2.11 2.85 3.01 3.10 3.10 4.34 4.34 4.92

1962

1963 1.35 1.75 2.49 2.53 2.56 2.70 3.00 3.65 3.96

1964 1.30 1.56 3.14 4.11 6.19 7.12 7.20 7.20 7.20

1965 1.08 1.65 1.94 2.72 3.93 4.25 4.91 5.62 6.57

1966 1.45 2.32 3.04 3.35 3.55 5.27 5.91 5.97 6.63

1967 1.70 2.20 2.30 2.50 2.80 3.40 3.60 3.70 4.90

1968 1.40 1.60 2.00 2.20 2.30 2.30 2.40 3.40 3.50

1969 0.80 1.30 2.20 2.60 2.60 2.60 3.20 22.90 23.10

1970

1971 2.10 2.30 2.40 2.40 2.60 2.70 3.20 3.30 3.30

1972 1.60 1.70 2.20 2.60 4.20 4.50 4.60 4.70 4.70

1973

1974 1.30 2.10 2.30 3.10 3.70 5.20 6.10 6.30 6.90

1975

1976 1.90 2.70 4.00 4.40 4.50 4.80 5.30 5.40 5.40

1977 2.10 2.40 2.60 2.60 2.80 2.80 3.50 3.60 4.00

1978 1.90 2.60 2.90 3.00 3.30 5.60 5.60 5.70 6.50

1979 1.80 2.90 3.40 3.50 3.50 4.10 4.60 4.70 4.70

1980 2.10 2.20 2.90 2.90 3.00 3.30 3.40 3.70 3.70

1981

1982 1.90 2.00 3.00 3.50 3.50 3.50 3.50 4.00 4.50

1983 1.90 2.90 4.10 4.50 4.70 4.70 4.70 4.70 6.10

1984 2.10 2.50 3.60 6.90 7.20 7.20 7.20 7.20 7.20

1985 2.30 3.90 6.00 7.30 7.40 7.70 7.70 7.70 7.70

1986

1987

1988

1989

1990 1.30 1.30 1.70 2.00 2.00 2.00 2.00 2.60 2.70

1991 1.90 2.60 6.10 6.90 7.20 9.40 9.50 9.50 9.50

1992 1.40 2.50 3.30 3.30 3.40 3.80 4.40 6.10 6.50

1993 1.70 2.00 3.10 3.20 3.40 3.40 3.40 3.40 3.80

1994 1.40 2.10 4.90 6.60 9.50 10.30 10.30 10.30 10.30

1995 1.50 1.80 3.00 3.10 3.20 3.90 4.20 4.20 4.20

1996 1.60 2.20 2.40 2.90 4.00 4.10 4.30 4.60 5.80

1997 1.50 2.40 3.50 3.80 4.00 4.10 4.50 4.50 4.70

1998 1.90 2.40 4.00 5.90 7.70 7.90 7.90 7.90 7.90

1999 1.30 1.80 1.90 2.00 2.30 2.30 2.80 3.90 3.90

2000

2001 1.30 1.50 2.10 2.50 2.50 2.80 3.70 4.00 4.50

2002 1.90 2.90 4.00 4.20 4.20 4.40 4.50 4.60 4.70

2003

2004


Annual Maximum Volumes (inches) for Site 9795 (Woodruff Dam)
Distribution Analysis Report for Site 9795 (Woodruff Dam)
[image: image5.emf]Statistic 1 2 6 12 24 48 72 96 120

Mean 1.5697 2.1281 3.1070 3.7270 4.1659 4.6422 4.9819 5.7838 6.0743

2nd Moment 0.1503 0.3203 1.1532 2.4455 3.3403 4.1500 3.9102 11.7280 11.4485

Skew -0.1900 0.6400 1.0500 1.2300 1.2600 1.0300 0.8700 3.3900 3.4200

L-Moment 1 1.5697 2.1281 3.1070 3.7270 4.1659 4.6422 4.9819 5.7838 6.0743

L-Moment 2 0.2232 0.3177 0.5870 0.8171 0.9524 1.1113 1.0929 1.4481 1.4368

L-Moment CV 0.1422 0.1493 0.1889 0.2192 0.2286 0.2394 0.2194 0.2504 0.2365

L-Moment CS -0.0499 0.0753 0.2160 0.3462 0.3263 0.2556 0.2241 0.4279 0.3744

L-Moment CK 0.0639 0.1028 0.1500 0.1701 0.1908 0.1474 0.1262 0.3072 0.2992

Weiss Factor 1.1420 1.0660 1.0210 1.0110 1.0050 1.0030 1.0020 1.0010 1.0010


GEV Distribution Volume Parameters (inches) for Site 9795 (Woodruff Dam)
[image: image6.emf]1 2 6 12 24 48 72 96 120

500 2.4369 3.9741 8.7563 16.3220 17.8510 17.0059 15.8163 35.2248 30.5013

200 2.3933 3.7773 7.6667 12.7873 14.1932 14.2932 13.6681 25.3852 23.1876

100 2.3486 3.6086 6.8867 10.6136 11.8930 12.4416 12.1455 19.8472 18.8278

50 2.2903 3.4200 6.1415 8.7909 9.9270 10.7438 10.7031 15.5417 15.2678

25 2.2139 3.2085 5.4271 7.2581 8.2419 9.1819 9.3321 12.1865 12.3534

10 2.0731 2.8847 4.5187 5.5866 6.3624 7.2897 7.6063 8.8373 9.2726

5 1.9199 2.5928 3.8418 4.5248 5.1402 5.9486 6.3334 6.8992 7.3787

3 1.7631 2.3352 3.3282 3.8151 4.3079 4.9707 5.3756 5.6957 6.1451

2 1.5890 2.0829 2.8852 3.2646 3.6522 4.1549 4.5551 4.8181 5.2088


GEV Volume Predictions (inches) without Weiss factors for Site 9795 (Woodruff Dam)

The return periods are shown in bold italics to indicate an inconsistency in the predictions.  
[image: image7.emf]1 2 6 12 24 48 72 96 120

500 2.7841 4.2384 8.9422 16.4934 17.9442 17.0502 15.8437 35.2707 30.5331

200 2.7343 4.0285 7.8294 12.9216 14.2673 14.3304 13.6918 25.4183 23.2117

100 2.6832 3.8485 7.0328 10.7251 11.9551 12.4740 12.1665 19.8731 18.8473

50 2.6166 3.6475 6.2718 8.8832 9.9789 10.7718 10.7217 15.5620 15.2837

25 2.5293 3.4219 5.5423 7.3344 8.2849 9.2058 9.3483 12.2024 12.3663

10 2.3684 3.0765 4.6147 5.6452 6.3956 7.3087 7.6195 8.8488 9.2822

5 2.1935 2.7652 3.9234 4.5723 5.1671 5.9641 6.3444 6.9082 7.3864

3 2.0143 2.4905 3.3988 3.8551 4.3304 4.9837 5.3849 5.7031 6.1515

2 1.8153 2.2214 2.9464 3.2988 3.6713 4.1658 4.5630 4.8244 5.2143


GEV Volume Predictions (inches) with Weiss factors for Site 9795 (Woodruff Dam)
[image: image8.emf]GEV Distribution with Weiss 
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GEV Distribution Plot with Weiss Factors for Site 9795 (Woodruff Dam)
[image: image9.emf]a*(b+D)^n    a    b    n   r^2

500 2.91 0.58 0.50 0.83

200 3.25 0.00 0.42 0.87

100 3.14 0.00 0.38 0.91

50 3.01 0.00 0.35 0.93

25 2.85 0.00 0.31 0.96

10 2.60 0.00 0.27 0.98

5 2.36 0.00 0.24 0.99

3 2.14 0.00 0.22 0.99

2 1.91 0.00 0.21 0.99


Curve Fit Parameters with Weiss for Site 9795 (Woodruff Dam)
[image: image10.emf]1 2 6 12 24 48 72 96 120

500 3.6578 4.6742 7.4646 10.3213 14.4273 20.2825 24.7914 28.5981 31.9544

200 3.2500 4.3483 6.8977 9.2287 12.3473 16.5198 19.5868 22.1023 24.2739

100 3.1400 4.0862 6.2034 8.0727 10.5053 13.6710 15.9484 17.7907 19.3651

50 3.0100 3.8364 5.6353 7.1826 9.1546 11.6681 13.4472 14.8717 16.0798

25 2.8500 3.5332 4.9667 6.1573 7.6333 9.4630 10.7305 11.7314 12.5716

10 2.6000 3.1351 4.2177 5.0857 6.1324 7.3945 8.2500 8.9163 9.4701

5 2.3600 2.7871 3.6280 4.2847 5.0601 5.9760 6.5868 7.0576 7.4459

3 2.1400 2.4925 3.1740 3.6969 4.3059 5.0152 5.4831 5.8414 6.1353

2 1.9100 2.2093 2.7826 3.2186 3.7229 4.3062 4.6889 4.9809 5.2199

Actual 2.628 4.159 6.229 7.73 9.55 10.327 10.318 22.93 23.124


GEV Volume Predictions (inches) Curve Fit for Site 9795 (Woodruff Dam)
Actual Maximum Volumes with Weiss

[image: image11.emf]GEV Prediction Curve Fit with Weiss for  
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GEV Curve Fit Plot with Actual Maximum Volumes for Site 9795 
(Woodruff Dam)
The points around the 200-year Return Period for durations of 96- and 120-hour occurred in 1969.  Tropical Depression #28 entered Florida near Port St. Joe and crossed into Georgia over Chattahoochee, Florida, where Woodruff Dam is located.
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Tropical Depression #28, September 20, 1969
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