Rainfall Analysis for Site 7440 (Raiford State Prison)
[image: image1.emf]Years # Days with # Days  Years # Days with # Days 

 Missing Data Accumulated  Missing Data Accumulated

1949 19 1 1977 0 0

1950 11 2 1978 0 0

1951 8 2 1979 0 0

1952 5 1 1980 143 0

1953 0 1 1981 121 0

1954 0 0 1982 42 0

1955 0 1 1983 158 0

1956 1 2 1984 87 2

1957 0 1 1985 0 0

1958 0 4 1986 0 0

1959 2 2 1987 0 0

1960 24 5 1988 0 0

1961 54 6 1989 23 1

1962 39 6 1990 49 0

1963 2 18 1991 0 2

1964 73 6 1992 10 1

1965 40 11 1993 97 1

1966 1 9 1994 45 0

1967 1 6 1995 102 0

1968 33 6 1996 211 0

1969 3 5 1997 12 1

1970 29 15 1998 22 0

1971 1 5 1999 4 0

1972 40 3 2000 66 0

1973 102 0 2001 1 0

1974 0 0 2002 2 0

1975 0 0 2003 3 0

1976 30 0 2004 10 0

2005 0 0


Summary of Missing Data and Accumulations for Site 7440 (Raiford State Prison)
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 7440 (Raiford State Prison)

1961 – Eliminated:  There were 54 days of missing data primarily during July and August.  This exceeds the selection criteria and is during the peak-rainfall season.
1962, 1964, 1965, & 1970 – Eliminated:  In 1962, there were 39 days of missing data.  In 1964, there were 73 days of missing data.  In 1965, there were 40 days of missing data.  In 1970, there were 29 days of missing data.  During these years, the missing data were spread during June, July, August and September.  These months are during the peak-rainfall season.

1968 – Retained:  There were 33 days of missing data including the entire month of November.  Although this exceeds the selection criteria, the Histogram shows November as having a low average occurrence of annual maximum volumes for this site.
1972 & 1976 – Eliminated:  In 1972, there were 40 days of missing data.  In 1976, there were 30 days of missing data.  In both months, this included all of September.  The Histogram shows this month as having a high average occurrence of annual maximum volume.
1982 – Retained:  There were 42 days of missing data during the months of November and December.  The Histogram shows these months as having a low average occurrence of annual maximum volumes for this site.

1984 – Eliminated:  There were 87 days of missing data including all of May and most of July.  The selection criteria are exceeded and the Histogram shows these months as having relatively high average occurrence of annual maximum volume.

1990 & 1994 – Eliminated:  In 1990, there were 49 days of missing data including all of February and most of March.  In 1994, there were 45 days of missing data in these same months.  The Histogram shows March as having a relatively high average occurrence of annual maximum volume.

2000 – Eliminated:  There were 66 days of missing data including an extended period in June through mid-July.  The Histogram shows these months as having a high average occurrence of annual maximum volume.

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.  
[image: image2.emf]Raiford State Prison (Site 7440)                     

Histogram of average occurrence of 

annual maximum per month for all 

durations

0.0

1.0

2.0

3.0

4.0

5.0

6.0

1 2 3 4 5 6 7 8 9 10 11 12

Month

# Maxima


[image: image3.emf]Durations (hrs) >>

1 2 6 12 24 48 72 96 120 Average

1 1 0 1 2 2 2 2 2 2 1.6

2 0 0 0 1 2 3 2 3 3 1.6

3 2 1 1 2 4 5 4 3 5 3.0

4 1 1 2 3 3 2 2 3 3 2.2

5 6 5 6 5 3 3 3 3 2 4.0

6 5 5 5 5 3 4 3 4 4 4.2

7 8 7 5 3 2 3 5 5 4 4.7

8 7 9 7 5 6 4 5 4 4 5.7

9 2 4 5 4 3 7 6 7 8 5.1

10 2 3 3 4 4 2 2 1 1 2.4

11 1 0 0 0 3 1 1 0 0 0.7

12 1 1 1 2 1 0 1 1 0 0.9


Occurrence of Annual Maximum for each Month per Duration

Site 7440 (Raiford State Prison)

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

1949 2.1 2.31 2.52 2.52 2.74 3.16 3.22 3.64 3.73

1950 1.79 2.62 2.69 3.05 4.64 6.83 7.25 8.08 8.08

1951 1.74 1.74 1.94 1.95 2.90 3.00 3.00 3.87 4.26

1952 1.63 1.95 2.16 2.28 2.52 2.69 2.89 2.89 2.92

1953 1.47 2.21 3.11 3.83 4.30 4.38 4.45 4.45 4.45

1954 1.39 2.49 2.98 3.00 3.00 3.33 3.33 3.93 3.95

1955 1.98 2.31 2.51 2.51 2.51 2.58 3.01 4.01 4.65

1956 1.88 2.46 2.47 3.45 4.05 4.27 4.90 4.91 5.30

1957 2.16 2.25 2.27 2.30 3.64 5.07 6.21 6.66 6.73

1958 1.60 1.62 1.62 1.89 2.08 3.24 3.24 3.24 4.08

1959 1.74 1.75 1.75 1.75 2.22 3.08 4.15 4.33 4.51

1960 1.56 1.75 2.57 3.19 4.22 5.18 6.11 6.14 6.14

1961

1962

1963 2.76 2.81 2.86 2.86 2.86 3.54 3.85 3.85 4.75

1964

1965

1966 1.58 1.65 3.45 3.49 4.30 5.92 6.06 6.06 6.06

1967 2.20 2.25 2.32 2.37 3.00 4.51 4.51 5.39 6.11

1968

1969 1.13 1.59 3.05 3.22 3.24 3.24 3.24 4.13 4.25

1970

1971 1.39 1.70 2.35 2.61 2.64 2.92 3.26 3.45 3.45

1972

1973

1974 2.30 2.50 2.70 3.00 3.30 3.70 4.20 4.80 5.20

1975 1.90 3.30 3.80 4.80 4.80 4.80 4.80 5.10 5.30

1976

1977 2.20 2.60 2.70 2.70 2.80 2.80 3.50 3.80 4.50

1978 1.90 3.20 4.90 5.60 5.70 5.70 5.90 6.80 6.80

1979 1.00 1.70 2.20 2.40 2.50 2.60 3.00 3.00 3.90

1980

1981

1982

1983

1984

1985 2.80 3.10 3.20 3.20 4.00 4.00 4.00 4.80 5.30

1986 1.90 2.20 2.70 2.90 3.70 5.00 5.10 5.10 5.10

1987 1.40 2.00 2.30 2.90 3.20 3.60 3.60 3.60 3.90

1988 1.60 2.30 2.40 2.50 3.40 3.70 4.10 5.90 6.10

1989 1.70 1.70 1.80 1.90 1.90 2.00 2.40 2.60 2.80

1990

1991 3.10 3.40 3.50 3.50 3.90 4.40 4.40 5.70 6.40

1992 4.00 5.40 6.90 8.40 10.00 10.40 10.40 10.40 10.40

1993

1994

1995

1996

1997 1.10 1.90 3.90 4.00 4.00 4.30 4.40 5.70 7.90

1998 2.10 4.10 4.40 6.90 7.00 7.00 7.00 7.10 7.40

1999 1.00 1.90 2.10 3.00 3.00 3.00 3.00 3.00 3.00

2000

2001 1.10 1.70 1.90 1.90 2.90 3.60 4.20 4.60 4.60

2002 1.40 1.80 1.90 1.90 2.10 2.70 3.70 3.80 3.80

2003 1.70 2.30 3.60 3.60 3.60 3.90 4.20 4.20 4.30

2004 0.90 1.40 3.30 4.60 5.10 5.20 5.20 5.20 5.20

2005


Annual Maximum Volumes (inches) for Site 7440 (Raiford State Prison)
Distribution Analysis Report for Site 7440 (Raiford State Prison)
[image: image5.emf]Statistic 1 2 6 12 24 48 72 96 120

Mean 1.8111 2.3322 2.8561 3.2214 3.6600 4.1483 4.4383 4.8397 5.1478

2nd Moment 0.3978 0.6397 1.0468 1.9522 2.3374 2.5704 2.4824 2.5736 2.6051

Skew 1.2800 1.8400 1.8800 1.9400 2.1900 1.7800 1.6700 1.2800 1.0700

L-Moment 1 1.8111 2.3322 2.8561 3.2214 3.6600 4.1483 4.4383 4.8397 5.1478

L-Moment 2 0.3350 0.4026 0.5175 0.6855 0.7447 0.8198 0.8121 0.8625 0.8794

L-Moment CV 0.1850 0.1726 0.1812 0.2128 0.2035 0.1976 0.1830 0.1782 0.1708

L-Moment CS 0.1961 0.3316 0.2965 0.3502 0.3208 0.2903 0.2948 0.2239 0.2055

L-Moment CK 0.2304 0.2159 0.2382 0.2867 0.2696 0.2093 0.2012 0.1757 0.1736

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 7440 (Raiford State Prison)
[image: image6.emf]1 2 6 12 24 48 72 96 120

500 4.8084 8.2279 9.5393 13.9393 14.1533 14.5004 14.8594 13.3832 13.2915

200 4.2696 6.6310 7.8875 10.9023 11.3875 11.9853 12.2961 11.6905 11.7772

100 3.8743 5.6327 6.8129 9.0431 9.6373 10.3373 10.6251 10.4904 10.6793

50 3.4887 4.7839 5.8672 7.4900 8.1335 8.8781 9.1522 9.3533 9.6186

25 3.1111 4.0601 5.0326 6.1891 6.8375 7.5822 7.8498 8.2722 8.5904

10 2.6188 3.2576 4.0693 4.7768 5.3831 6.0757 6.3436 6.9109 7.2658

5 2.2423 2.7391 3.4201 3.8841 4.4311 5.0527 5.3264 5.9067 6.2652

3 1.9508 2.3878 2.9652 3.2895 3.7795 4.3318 4.6125 5.1508 5.4979

2 1.6951 2.1121 2.5983 2.8297 3.2639 3.7472 4.0359 4.5032 4.8300


GEV Volume Predictions (inches) without Weiss factors for Site 7440 (Raiford State Prison)

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 5.4935 8.7750 9.7417 14.0857 14.2272 14.5382 14.8852 13.4007 13.3053

200 4.8779 7.0719 8.0549 11.0168 11.4469 12.0166 12.3175 11.7057 11.7895

100 4.4263 6.0073 6.9575 9.1380 9.6877 10.3642 10.6436 10.5040 10.6904

50 3.9857 5.1020 5.9918 7.5686 8.1760 8.9013 9.1681 9.3654 9.6287

25 3.5543 4.3301 5.1394 6.2541 6.8733 7.6020 7.8634 8.2829 8.5994

10 2.9919 3.4743 4.1556 4.8270 5.4112 6.0915 6.3546 6.9199 7.2734

5 2.5618 2.9213 3.4927 3.9248 4.4543 5.0659 5.3356 5.9144 6.2718

3 2.2288 2.5466 3.0282 3.3240 3.7992 4.3430 4.6205 5.1575 5.5036

2 1.9366 2.2526 2.6535 2.8595 3.2809 3.7570 4.0429 4.5091 4.8350


GEV Volume Predictions (inches) with Weiss factors for Site 7440 (Raiford State Prison)

[image: image8.emf]GEV Distribution with Weiss 
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GEV Distribution Plot with Weiss Factors for Site 7440 (Raiford State Prison)
[image: image9.emf]a*(b+D)^n    a    b    n   r^2

500 7.15 0.00 0.17 0.74

200 5.91 0.00 0.17 0.84

100 5.10 0.00 0.17 0.91

50 4.38 0.00 0.18 0.96

25 3.76 0.00 0.18 0.99

10 3.03 0.00 0.18 1.00

5 2.33 0.82 0.20 0.99

3 1.98 1.00 0.21 0.99

2 1.73 1.00 0.21 0.99


Curve Fit Parameters with Weiss for Site 7440 (Raiford State Prison)
[image: image10.emf]1 2 6 12 24 48 72 96 120

500 7.1500 8.0442 9.6960 10.9086 12.2728 13.8076 14.7929 15.5343 16.1349

200 5.9100 6.6491 8.0144 9.0167 10.1443 11.4130 12.2274 12.8403 13.3367

100 5.1000 5.7378 6.9160 7.7809 8.7540 9.8488 10.5516 11.0804 11.5088

50 4.3800 4.9620 6.0470 6.8506 7.7609 8.7922 9.4579 9.9605 10.3688

25 3.7600 4.2596 5.1910 5.8809 6.6623 7.5476 8.1191 8.5506 8.9010

10 3.0300 3.4326 4.1832 4.7391 5.3688 6.0823 6.5428 6.8905 7.1729

5 2.6265 2.8669 3.4207 3.8809 4.4291 5.0708 5.4930 5.8150 6.0783

3 2.2902 2.4938 2.9794 3.3931 3.8925 4.4834 4.8749 5.1747 5.4206

2 2.0011 2.1789 2.6033 2.9647 3.4011 3.9173 4.2594 4.5214 4.7362

Actual 4.57 5.759 7.046 8.488 10.052 10.427 10.418 10.414 10.411


GEV Volume Predictions (inches) Curve Fit for Site 7440 (Raiford State Prison)
Actual Maximum Volumes with Weiss

[image: image11.emf]GEV Prediction Curve Fit with Weiss for  

Raiford State Prison (Site 7440)
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GEV Curve Fit Plot with Actual Maximum Volumes for Site 7440 
(Raiford State Prison)
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