Rainfall Analysis for Site 1020 (Bristol)
[image: image1.emf]Years # Days with # Days  Years # Days with # Days 

 Missing Data Accumulated  Missing Data Accumulated

1942 0 11 1973 19 4

1943 0 1 1974 0 1

1944 1 2 1975 9 9

1945 0 3 1976 1 0

1946 4 2 1977 0 4

1947 0 3

1978 47 4

1948 0 0

1979 31 8

1949 7 3

1980 30 6

1950 14 0 1981 0 4

1951 0 0 1982 7 7

1952 0 2

1983 48 17

1953 0 4 1984 2 10

1954 0 2

1985 93 3

1955 5 1

1986 131 1

1956 6 5

1987 106 8

1957 5 3 1988 0 15

1958 7 13 1989 2 11

1959 4 1

1990 29 20

1960 0 3 1991 5 28

1961 2 12 1992 0 15

1962 3 6

1993 240 6

1963 52 11 1994 365 0

1964 26 7

1995 364 0

1965 7 3

1996 366 0

1966 2 0

1997 365 0

1967 4 5

1998 365 0

1968 2 3

1999 365 0

1969 4 7

2000 366 0

1970 9 6

2001 365 0

1971 1 4

2002 365 0

1972 14 5

2003 243 0


Summary of Missing Data and Accumulations for Site 1020 (Bristol)
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 1020 (Bristol)
1963 – Retained:  There were 52 days of missing data scattered throughout the year with no areas of consecutives.  None of the missing days were close to the storms producing the maximums shown below.
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1963 12-Jun-63 3-Aug-63 3-Aug-63 3-Aug-63 31-Dec-63 26-Sep-63 26-Sep-63 3-Aug-63 24-Jul-63


1978 – Retained:  There were 47 days of missing data including the entire month of April.  Even though April has a relatively high occurrence of maximums, the storms producing the maximum volumes for 1978 occurred in March.
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1978 8-Mar-78 8-Mar-78 8-Mar-78 7-Mar-78 7-Mar-78 7-Mar-78 7-Mar-78 7-Mar-78 7-Mar-78


1979, 1980, 1983, 1985, 1986, 1987, and 1990 – Eliminated:  Each of these years had one or more consecutive month missing.  These months ranged the entire year with many during the peak rainfall season.  Below is a sample of the missing data.
[image: image4.emf]Site Start  End  Depth Cum.  Intensity Duration Cum. Storm QC 

Date     Time Date      Time (in) Depth (in) (in/hr) (minutes) Duration (hrs) Flag

1020 10/1/1985 7:00 10/1/1985 8:00 0 0 0 60 9 m

1020 10/31/1985 23:00 11/1/1985 0:00 0 0 0 60 1 M

1020 11/1/1985 0:00 11/1/1985 1:00 0 0 0 60 2 m

1020 11/30/1985 23:00 12/1/1985 0:00 0 0 0 60 1 M

1020 12/1/1985 0:00 12/1/1985 1:00 0 0 0 60 2 m

1020 12/31/1985 23:00 1/1/1986 0:00 0 0 0 60 1 M

1020 1/1/1986 0:00 1/1/1986 1:00 0 0 0 60 2 m

1020 1/31/1986 23:00 2/1/1986 0:00 0 0 0 60 1 M

1020 2/1/1986 0:00 2/1/1986 1:00 0 0 0 60 2 m

1020 2/28/1986 23:00 3/1/1986 0:00 0 0 0 60 1 M

1020 3/1/1986 0:00 3/1/1986 1:00 0 0 0 60 2 m

1020 3/12/1986 9:00 3/12/1986 10:00 0 0 0 60 1 M

m = Start of Missing Data

M = End of Missing Data


Missing Data for 1985 & 1986 for Site 1020 (Bristol)
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: image6.emf]Durations (hrs) >>

1 2 6 12 24 48 72 96 120 Average

1

1 0 0 1 1 0 0 0 0 0.3

2

3 3 3 5 3 3 4 4 4 3.6

3

6 8 10 9 10 11 10 9 8 9.0

4

6 7 6 4 6 6 5 4 3 5.2

5

3 2 2 2 2 2 3 5 5 2.9

6

7 3 3 2 2 2 4 4 5 3.6

7

8 7 5 4 3 4 3 3 5 4.7

8

5 7 4 6 4 3 3 3 4 4.3

9

2 2 3 4 6 7 7 7 5 4.8

10

2 3 3 2 1 2 2 3 3 2.3

11

0 0 1 2 2 2 2 1 1 1.2

12

1 2 4 3 4 2 1 1 1 2.1


Occurrence of Annual Maximum for each Month per Duration

Site 1020 (Bristol)

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.  In 1950, late October brought Hurricane Love from the gulf and dissipating over the panhandle.  Although 1973 shows a high volume of rainfall at the longer durations, no hurricanes were recorded for Florida during that year.
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1 2 6 12 24 48 72 96 120

1942

1.60 2.28 3.38 3.41 3.48 4.70 4.75 4.75 4.75

1943

1.57 2.30 4.20 4.75 4.75 4.75 5.51 6.36 6.36

1944

1.85 3.57 3.64 3.84 4.19 4.44 5.73 5.84 6.00

1945

1.94 1.99 1.99 2.44 2.75 2.95 3.75 4.14 4.47

1946

2.26 2.69 2.86 3.05 4.84 4.86 5.30 6.05 7.72

1947

2.26 2.52 4.40 4.47 4.55 5.70 6.15 7.65 8.84

1948

2.29 2.42 2.98 4.70 6.10 8.18 8.18 8.18 8.18

1949

2.18 3.50 3.63 3.63 4.33 4.92 5.15 5.36 5.59

1950

1.56 1.72 2.36 4.42 7.14 8.63 9.03 9.29 9.30

1951

1.74 2.51 4.00 4.28 5.38 5.43 5.65 5.65 5.65

1952

1.56 1.60 2.05 2.14 2.33 2.39 2.39 2.54 3.46

1953

2.12 2.92 3.01 3.10 3.83 4.32 4.32 4.32 4.32

1954

1.21 1.40 2.26 2.32 2.34 2.34 2.34 2.34 2.34

1955

1.60 2.40 3.45 5.66 6.14 6.24 9.19 9.79 9.89

1956

2.02 2.77 4.11 4.45 4.87 5.35 5.55 5.70 5.80

1957

1.29 2.13 4.16 5.52 5.72 5.75 6.91 6.94 6.94

1958

1.33 1.53 2.30 3.00 3.49 3.54 3.56 3.93 4.11

1959

1.15 1.86 2.12 2.29 5.03 5.03 5.03 5.48 5.73

1960

1.50 2.12 3.35 4.64 4.73 5.54 6.31 6.31 6.52

1961

1.60 2.14 2.44 3.25 3.46 3.46 3.46 4.41 4.55

1962

1.68 1.90 3.80 5.24 5.33 5.33 5.33 5.33 5.33

1963

1.57 2.33 2.38 2.38 2.73 3.55 3.55 3.66 3.86

1964

1.86 2.33 2.80 4.83 6.26 7.37 7.37 7.37 7.37

1965

1.83 2.01 3.28 3.52 4.64 5.99 6.20 6.29 7.24

1966

1.69 1.72 2.40 2.75 4.02 4.05 4.05 4.80 5.08

1967

2.55 3.55 4.93 5.06 5.06 5.11 5.46 5.51 6.06

1968

1.29 2.22 2.30 2.30 2.31 3.32 4.29 4.80 4.80

1969

1.90 2.77 3.31 3.32 3.32 3.48 3.48 3.48 4.73

1970

1.64 2.66 3.03 3.13 3.45 4.39 4.82 4.82 4.82

1971

1.35 1.69 2.67 2.86 2.86 3.11 3.13 3.38 3.55

1972

2.90 3.96 6.00 7.04 7.11 7.11 7.11 7.11 7.11

1973

1.25 1.72 2.32 3.50 4.64 5.84 6.77 8.01 10.48

1974

1.64 1.65 1.66 2.03 2.63 3.10 3.43 4.73 5.03

1975

1.61 1.98 3.63 4.18 5.49 7.81 8.35 8.70 8.77

1976

1.58 2.25 4.18 4.32 4.50 4.55 5.09 5.27 5.27

1977

1.11 1.63 1.82 2.59 2.99 3.78 4.25 5.00 5.00

1978

1.10 1.79 2.55 3.10 3.13 3.81 3.82 3.82 3.82

1979

1980

1981

1.84 2.91 4.37 4.46 4.46 4.46 4.46 4.46 4.85

1982

1.22 1.42 2.29 2.51 2.66 2.66 3.03 3.05 3.13

1983

1984

3.07 3.07 4.11 6.40 6.83 6.89 6.89 6.89 6.89

1985

1986

1987

1988

1.14 1.46 2.54 3.57 4.53 4.78 4.78 5.49 6.28

1989

1.89 2.78 3.09 3.09 3.09 4.18 4.35 6.42 6.42

1990

1991

1.66 3.07 4.87 5.40 8.32 9.12 9.12 9.12 9.12

1992

1.67 2.01 3.03 3.22 3.32 3.32 3.32 3.32 3.57

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003


Annual Maximum Volumes (inches) for Site 1020 (Bristol)
Distribution Analysis Report for Site 1020 (Bristol)
[image: image8.emf]Statistic 1 2 6 12 24 48 72 96 120

Mean

1.7198 2.3011 3.1830 3.7764 4.3893 4.9007 5.2434 5.5877 5.8886

2nd Moment

0.1976 0.3974 0.9106 1.4346 2.1039 2.7447 3.2096 3.3147 3.6599

Skew

1.0100 0.6800 0.6500 0.6200 0.5800 0.7000 0.5800 0.4400 0.5400

L-Moment 1

1.7198 2.3011 3.1830 3.7764 4.3893 4.9007 5.2434 5.5877 5.8886

L-Moment 2

0.2414 0.3560 0.5388 0.6783 0.8223 0.9295 1.0151 1.0371 1.0843

L-Moment CV

0.1404 0.1547 0.1693 0.1796 0.1873 0.1897 0.1936 0.1856 0.1841

L-Moment CS

0.1835 0.1569 0.1383 0.1413 0.1233 0.1587 0.1447 0.1053 0.1376

L-Moment CK

0.1949 0.1012 0.0751 0.0790 0.0961 0.1395 0.1085 0.1294 0.1215

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 1020 (Bristol)
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500

3.7823 5.0620 7.0899 8.7495 10.0423 12.1556

12.7785 12.2768 13.7326

200

3.4285 4.6352 6.5311 8.0288 9.2848 11.0261

11.6707 11.4513 12.6140

100

3.1648 4.3064 6.0901 7.4623 8.6754 10.1576 10.8037 10.7712 11.7304

50

2.9040 3.9715 5.6318 6.8756 8.0312 9.2752 9.9091 10.0375 10.8113

25

2.6452 3.6293 5.1535 6.2654 7.3475 8.3751 8.9823 9.2426 9.8516

10

2.3023 3.1602 4.4815 5.4115 6.3676 7.1439 7.6913 8.0751 8.5018

5

2.0357 2.7824 3.9265 4.7093 5.5417 6.1547 6.6345 7.0662 7.3861

3

1.8266 2.4775 3.4696 4.1332 4.8507 5.3580 5.7706 6.2053 6.4670

2

1.6410 2.2006 3.0476 3.6024 4.2036 4.6354 4.9773 5.3856 5.6175


GEV Volume Predictions (inches) without Weiss factors for Site 1020 (Bristol)

The 72-, 96-, and 120-hour values for the 200 and 500 return periods are shown in bold italics to indicate an inconsistency in the predictions.  
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500

4.3212 5.3986 7.2404 8.8413 10.0947 12.1872

12.8007 12.2927 13.7469

200

3.9169 4.9435 6.6697 8.1131 9.3333 11.0548

11.6910 11.4662 12.6271

100

3.6157 4.5927 6.2194 7.5407 8.7207 10.1841

10.8225 10.7852 11.7426

50

3.3177 4.2356 5.7513 6.9478 8.0731 9.2994 9.9263 10.0505 10.8226

25

3.0220 3.8707 5.2628 6.3312 7.3859 8.3969 8.9979 9.2546 9.8618

10

2.6303 3.3703 4.5766 5.4683 6.4009 7.1625 7.7047 8.0856 8.5107

5

2.3257 2.9674 4.0098 4.7587 5.5706 6.1707 6.6460 7.0754 7.3938

3

2.0868 2.6422 3.5432 4.1766 4.8760 5.3719 5.7806 6.2134 6.4737

2

1.8748 2.3469 3.1123 3.6403 4.2255 4.6475 4.9859 5.3926 5.6233


GEV Volume Predictions (inches) with Weiss factors for Site 1020 (Bristol)

[image: image11.emf]GEV Distribution Volume Predictions with Weiss 
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GEV Distribution Plot with Weiss Factors for Site 1020 (Bristol)
[image: image12.emf]a*(b+D)^n    a    b    n   r^2

500

4.61 0.00 0.24 0.97

200

4.20 0.00 0.24 0.98

100

3.90 0.00 0.24 0.98

50

3.59 0.00 0.24 0.98

25

3.27 0.00 0.24 0.98

10

2.85 0.00 0.24 0.99

5

2.51 0.00 0.23 0.99

3

2.25 0.00 0.23 0.99

2

2.00 0.00 0.22 0.99


Curve Fit Parameters with Weiss for Site 1020 (Bristol)
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500

4.6100 5.4444 7.0869 8.3696 9.8844 11.6734 12.8665 13.7863 14.5447

200

4.2000 4.9602 6.4566 7.6252 9.0053 10.6352 11.7222 12.5601 13.2511

100

3.9000 4.6059 5.9954 7.0806 8.3621 9.8756 10.8849 11.6630 12.3046

50

3.5900 4.2398 5.5189 6.5178 7.6974 9.0906 10.0197 10.7359 11.3266

25

3.2700 3.8618 5.0269 5.9368 7.0113 8.2803 9.1266 9.7790 10.3170

10

2.8500 3.3658 4.3813 5.1743 6.1108 7.2168 7.9543 8.5230 8.9918

5

2.5100 2.9438 3.7901 4.4451 5.2134 6.1145 6.7121 7.1713 7.5489

3

2.2500 2.6389 3.3975 3.9847 4.6734 5.4811 6.0168 6.4284 6.7670

2

2.0000 2.3295 2.9664 3.4550 4.0242 4.6871 5.1244 5.4592 5.7339

Actual

3.507 4.223 6.127 7.114 8.363 9.144 9.206 9.803 10.491


GEV Volume Predictions (inches) Curve Fit for Site 1020 (Bristol)
Actual Maximum Volumes with Weiss

[image: image14.emf]GEV Prediction Curve Fit for 

Bristol (Site 1020)
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GEV Curve Fit Plot with Actual Maximum Volumes for Site 1020 (Bristol)
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