Rainfall Analysis for Site 7886 (St. Petersburg)
[image: image1.emf]Years # Days with # Days  Years # Days with # Days 

 Missing Data Accumulated  Missing Data Accumulated

1946 0 2 1977 0 0

1947 0 1

1978 48 0

1948 19 0 1979 0 1

1949 4 1 1980 0 0

1950 11 2 1981 0 0

1951 4 1 1982 0 0

1952 0 12

1983 84 0

1953 7 6

1984 37 3

1954 18 3 1985 0 0

1955 0 2 1986 0 0

1956 13 12

1987 25 1

1957 3 6

1988 32 2

1958 124 0

1989 0 0

1959 1 4 1990 0 0

1960 0 3 1991 4 1

1961 1 2 1992 6 1

1962 0 2 1993 0 3

1963 0 0 1994 0 1

1964 0 0 1995 0 0

1965 1 0 1996 2 0

1966 0 0 1997 12 0

1967 0 0 1998 0 0

1968 0 0 1999 2 1

1969 0 1

2000 40 1

1970 0 0 2001 1 0

1971 0 3 2002 1 0

1972 60 1

2003 1 0

1973 0 0

2004 62 0

1974 2 0

1975 0 0

1976 33 0


Summary of Missing data and Accumulations for Site 7886 (St. Petersburg)

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 7886 (St. Petersburg)
1972, 1976, 1984, and 1988 – Retained:  In 1972, there were 60 days of missing data including all of the months of January and February.  The rainfall dates producing the maximum volumes are primarily in August as shown below.
[image: image2.emf]1 2 6 12 24 48 72 96 120

1972 11-May-72 31-Mar-72 23-Aug-72 23-Aug-72 23-Aug-72 23-Aug-72 21-Aug-72 23-Aug-72 23-Aug-72


In 1976, there were 33 days of missing data spanning January and February.  As shown below, the rainfall dates were in mid-May and early June.
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1976 4-Jun-76 15-May-76 15-May-76 15-May-76 15-May-76 15-May-76 15-May-76 15-May-76 15-May-76


In 1984, there were 37 days of missing data occurring in late April and early May.  As shown below, the maximum volumes for 1984 occurred in August.  

[image: image4.emf]1 2 6 12 24 48 72 96 120

1984 2-Aug-84 2-Aug-84 2-Aug-84 2-Aug-84 2-Aug-84 2-Aug-84 2-Aug-84 2-Aug-84 2-Aug-84


In 1988, there were 32 days of missing data for the month of January.  The rainfall of September and November created the maximum volumes for 1988, as shown below.
[image: image5.emf]1 2 6 12 24 48 72 96 120

1988 23-Nov-88 23-Nov-88 6-Sep-88 6-Sep-88 6-Sep-88 5-Sep-88 5-Sep-88 5-Sep-88 5-Sep-88


1983, 2000, and 2004 – Eliminated:  In 1983, there were 84 days of missing data.  Including in these days were an hour on March 27th and the beginning of April.  As shown below, the storm producing most of the maximum volumes occurred during this period.  The missing data at a crucial period creates the possibility of missing a true maximum.

[image: image6.emf]Site Start  End  Depth Cum. Depth Intensity Duration Cum. Storm QC Flag

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

7886 3/27/1983 14:00 3/27/1983 15:00 1.2 1.2 60 7.3 482

7886 3/27/1983 15:00 3/27/1983 16:00 0.4 0.4 60 7.7 483

7886 3/27/1983 16:00 3/27/1983 17:00 0.2 0.2 60 7.9 484

7886 3/27/1983 17:00 3/27/1983 18:00 0 0 60 7.9 485 m

7886 3/27/1983 18:00 3/27/1983 19:00 0 0 60 7.9 486 M

7886 3/31/1983 2:00 3/31/1983 3:00 0.2 0.2 60 8.1 566

7886 3/31/1983 3:00 3/31/1983 4:00 0.1 0.1 60 8.2 567

7886 3/31/1983 7:00 3/31/1983 8:00 0.1 0.1 60 8.3 571

7886 4/1/1983 0:00 4/1/1983 1:00 0 0 60 8.3 588 m

7886 4/6/1983 15:00 4/6/1983 16:00 0 0 60 0 1 M

7886 4/9/1983 12:00 4/9/1983 13:00 0.2 0.2 60 0.2 70

m = Start of Missing Data

M = End of Missing Data


Raw and Missing Data for 1983 for Site 7886 (St. Petersburg)
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1983 27-Mar-83 30-May-83 27-Mar-83 27-Mar-83 1-Sep-83 1-Sep-83 12-Sep-83 12-Sep-83 10-Sep-83


In 2000, there were 40 days of missing data including all of June and into early July.  As shown below, the rainfall producing the maximum volumes begins in mid-July.  The missing data could possibly contained a true maximum.
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2000 15-Jul-00 21-Jul-00 15-Jul-00 15-Jul-00 14-Jul-00 14-Jul-00 14-Jul-00 14-Jul-00 14-Jul-00


In 2004, there were 62 days of missing data including all of September.  The hurricanes of 2004 producing heavy rains in Florida during the month of September were Frances on September 5th and Jeanne on September 25th.  
[image: image9.png]





[image: image10.png]




       Hurricane Frances


      Hurricane Jeanne
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2004 2-Jul-04 2-Jul-04 2-Jul-04 2-Jul-04 2-Jul-04 30-Jun-04 29-Jun-04 29-Jun-04 2-Jul-04


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: image12.emf]St. Petersburg (Site 7886)                     
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[image: image13.emf]Durations (hrs) >>

1 2 6 12 24 48 72 96 120 Average

1

3 2 3 4 3 3 2 3 3 2.9

2

1 2 3 3 2 1 3 2 1 2.0

3

2 2 1 3 2 4 1 2 2 2.1

4

4 4 5 2 1 0 0 0 0 1.8

5

8 7 4 4 4 3 4 4 3 4.6

6

5 3 6 8 8 8 7 7 7 6.6

7

10 8 8 9 11 9 11 10 12 9.8

8

8 9 9 11 13 13 11 12 11 10.8

9

9 12 10 8 7 10 11 10 12 9.9

10

1 2 2 1 2 1 2 3 3 1.9

11

2 2 2 1 1 1 1 0 0 1.1

12

2 2 2 1 1 2 2 2 1 1.7


Occurrence of Annual Maximum for each Month per Duration

Site 7886 (St. Petersburg)

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: image14.emf]Durations (hrs)>>

1 2 6 12 24 48 72 96 120

1946

1.71 2.92 4.84 4.84 5.08 5.14 5.14 5.14 6.13

1947

1.86 2.56 3.04 3.71 4.84 7.25 7.54 7.57 7.57

1948

1.90 2.33 2.90 3.08 3.22 4.39 4.69 4.99 4.99

1949

1.94 2.44 3.95 4.88 5.72 6.79 7.22 7.24 7.31

1950

1.87 1.91 2.50 2.55 2.98 3.63 4.30 6.28 7.18

1951

2.10 2.35 3.52 4.20 5.13 7.00 7.29 7.39 7.39

1952

1.65 1.70 2.76 3.01 4.00 5.53 7.96 8.30 8.31

1953

1.73 2.22 3.16 4.27 4.70 4.70 5.30 5.85 5.85

1954

1.93 2.13 3.04 3.80 3.94 3.96 4.22 5.31 5.91

1955

2.35 3.72 4.54 4.60 5.35 5.58 5.58 6.31 6.31

1956

0.97 1.32 1.70 1.70 1.77 2.77 2.77 3.29 3.44

1957

2.69 2.79 3.71 3.78 4.35 4.55 4.73 4.73 4.94

1958

1959

2.79 3.21 4.06 5.71 5.95 6.95 7.32 7.36 7.36

1960

1.97 2.10 4.05 5.98 7.88 9.05 11.09 12.31 12.55

1961

1.80 2.69 2.77 2.77 2.77 4.32 4.89 5.87 6.44

1962

1.47 2.64 3.14 4.52 6.40 7.21 8.13 8.47 8.69

1963

1.40 2.48 3.66 4.25 4.47 4.87 4.89 5.01 5.28

1964

1.64 1.80 2.55 3.58 4.09 4.15 5.44 5.65 5.65

1965

1.16 1.71 2.73 3.09 3.34 5.28 7.24 7.69 8.15

1966

1.40 1.45 2.26 2.68 2.76 2.93 3.75 3.92 3.92

1967

1.70 1.84 2.68 2.91 4.36 6.79 7.52 7.95 8.76

1968

1.90 2.60 5.10 5.30 5.60 6.50 6.50 6.50 7.80

1969

1.80 3.20 3.90 3.90 3.90 4.10 4.60 4.80 4.80

1970

1.30 2.10 2.30 2.30 2.70 2.70 3.00 3.20 3.20

1971

1.80 2.00 3.40 4.20 4.90 6.50 7.40 10.60 11.70

1972

1.60 2.00 2.60 2.70 2.70 3.40 3.40 4.70 5.60

1973

1.90 2.80 2.90 2.90 2.90 4.00 4.10 4.10 4.20

1974

3.10 3.40 3.70 3.70 3.80 5.90 6.00 6.20 6.60

1975

1.50 1.60 2.90 3.60 4.40 5.50 5.70 6.00 7.00

1976

2.90 3.40 4.10 4.50 4.90 5.40 6.00 6.00 6.00

1977

1.40 2.50 2.80 2.80 2.90 3.10 3.10 3.80 4.40

1978

1.60 2.10 2.20 2.20 2.70 2.70 3.00 3.40 3.90

1979

2.20 2.30 5.20 7.80 7.90 8.30 8.30 8.50 8.90

1980

2.50 3.00 3.30 4.60 4.70 5.60 5.70 6.00 6.00

1981

2.10 3.00 3.10 3.10 5.00 6.20 6.20 6.80 7.90

1982

1.60 2.30 3.20 4.10 5.10 5.20 5.20 5.70 6.70

1983

1984

4.20 4.20 4.20 4.20 4.20 4.70 4.70 4.70 4.70

1985

1.70 2.70 2.80 3.60 4.20 6.50 6.60 7.40 7.40

1986

3.70 6.70 10.40 10.70 11.70 12.80 12.90 13.30 13.30

1987

2.70 3.00 4.10 4.10 5.10 5.40 5.50 6.70 8.20

1988

2.00 2.10 3.10 3.70 7.00 11.70 15.20 16.40 16.40

1989

1.90 2.90 3.00 3.00 3.20 3.60 3.60 3.70 4.10

1990

1.20 1.40 1.80 2.10 2.60 2.70 2.70 2.70 2.90

1991

2.50 4.10 4.80 4.80 4.90 5.50 6.00 6.30 6.50

1992

1.60 2.00 2.00 2.70 2.90 3.60 3.80 4.30 5.20

1993

1.20 1.70 1.90 1.90 2.40 2.60 3.90 4.20 4.90

1994

1.30 1.50 2.30 2.30 2.50 3.80 3.80 4.20 4.60

1995

1.70 2.10 2.50 3.60 4.50 6.40 6.50 6.50 7.30

1996

1.60 2.20 2.50 4.10 5.00 5.20 5.40 5.40 5.40

1997

2.80 3.20 4.80 6.90 9.20 10.50 10.50 10.50 10.60

1998

1.40 2.00 3.70 3.70 4.60 5.00 5.00 6.80 8.60

1999

1.30 1.30 1.40 1.40 1.40 1.40 1.40 1.40 1.40

2000

2001

1.70 2.60 4.80 6.70 7.70 8.80 9.00 9.80 10.30

2002

1.50 3.00 4.30 4.40 4.40 4.60 4.60 8.30 8.90

2003

1.70 2.20 3.90 4.30 4.90 5.80 6.20 7.00 9.80

2004


Annual Maximum Volumes (inches) for Site 7886 (St. Petersburg)
Distribution Analysis Report for Site 7886 

(St. Petersburg)
[image: image15.emf]Statistic 1 2 6 12 24 48 72 96 120

Mean

1.9078 2.5002 3.3920 3.9238 4.5382 5.4280 5.8638 6.4096 6.8605

2nd Moment

0.3851 0.7736 1.7678 2.4885 3.4550 4.9562 6.2937 7.0831 7.3941

Skew

1.5000 2.0600 2.6100 1.6900 1.3400 1.1100 1.3700 1.3100 1.0000

L-Moment 1

1.9078 2.5002 3.3920 3.9238 4.5382 5.4280 5.8638 6.4096 6.8605

L-Moment 2

0.3208 0.4428 0.6414 0.8063 0.9750 1.1959 1.3197 1.4022 1.4735

L-Moment CV

0.1682 0.1771 0.1891 0.2055 0.2148 0.2203 0.2251 0.2188 0.2148

L-Moment CS

0.2771 0.2134 0.2136 0.2001 0.1831 0.1766 0.2074 0.1924 0.1560

L-Moment CK

0.2353 0.2197 0.2218 0.2488 0.2226 0.2037 0.2191 0.2304 0.1944

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 7886 (St. Petersburg)
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500

5.7692 6.7219 9.5095 11.2430 12.8572 15.3909

18.1686 18.7879 18.2507

200

4.8657 5.9148 8.3394 9.9083 11.4320 13.7262

15.8656 16.5925 16.4965

100

4.2645 5.3352 7.4993 8.9339 10.3695 12.4749 14.1994 14.9746 15.1432

50

3.7251 4.7800 6.6947 7.9873 9.3182 11.2281 12.5932 13.3899 13.7640

25

3.2396 4.2463 5.9213 7.0642 8.2743 9.9811 11.0391 11.8319 12.3530

10

2.6664 3.5655 4.9350 5.8669 6.8909 8.3145 9.0416 9.7914 10.4163

5

2.2708 3.0565 4.1977 4.9561 5.8148 7.0070 7.5364 8.2236 8.8546

3

1.9884 2.6693 3.6368 4.2537 4.9703 5.9738 6.3842 7.0049 7.5933

2

1.7570 2.3346 3.1521 3.6394 4.2208 5.0515 5.3831 5.9322 6.4466


GEV Volume Predictions (inches) without Weiss factors for Site 7886 (St. Petersburg)

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

6.5911 7.1689 9.7114 11.3611 12.9244 15.4310

18.2001 18.8123 18.2696

200

5.5589 6.3081 8.5164 10.0123 11.4917 13.7620

15.8931 16.6140 16.5137

100

4.8720 5.6899 7.6585 9.0277 10.4236 12.5074 14.2241 14.9941 15.1590

50

4.2558 5.0978 6.8368 8.0712 9.3669 11.2573 12.6150 13.4073 13.7783

25

3.7011 4.5286 6.0470 7.1384 8.3175 10.0071 11.0582 11.8473 12.3659

10

3.0463 3.8026 5.0397 5.9285 6.9268 8.3361 9.0573 9.8041 10.4271

5

2.5943 3.2598 4.2868 5.0082 5.8452 7.0253 7.5495 8.2343 8.8638

3

2.2717 2.8468 3.7140 4.2983 4.9963 5.9893 6.3953 7.0140 7.6012

2

2.0073 2.4899 3.2190 3.6776 4.2429 5.0646 5.3924 5.9399 6.4533


GEV Volume Predictions (inches) with Weiss factors for Site 7886 (St. Petersburg)

[image: image18.emf]GEV Distribution Volume Predictions 

with Weiss Correction Factor for 

St. Petersburg (Site 7886)
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GEV Distribution Plot with Weiss Factors for Site 7886 (St. Petersburg)
[image: image19.emf]a*(b+D)^n    a    b    n   r^2

500

6.28 0.10 0.23 0.99

200

5.49 0.00 0.24 0.99

100

4.87 0.00 0.24 1.00

50

4.31 0.00 0.25 1.00

25

3.78 0.00 0.25 1.00

10

3.14 0.00 0.25 1.00

5

2.69 0.00 0.25 1.00

3

2.35 0.00 0.24 1.00

2

2.05 0.06 0.23 1.00


Curve Fit Parameters with Weiss for Site 7886 (St. Petersburg)
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500

6.4192 7.4485 9.5189 11.1430 13.0564 15.3057 16.7991 17.9468 18.8910

200

5.4900 6.4836 8.4397 9.9673 11.7713 13.9018 15.3226 16.4179 17.3211

100

4.8700 5.7514 7.4866 8.8416 10.4419 12.3318 13.5922 14.5638 15.3650

50

4.3100 5.1255 6.7455 8.0218 9.5396 11.3446 12.5548 13.4910 14.2650

25

3.7800 4.4952 5.9160 7.0354 8.3665 9.9495 11.0110 11.8320 12.5109

10

3.1400 3.7341 4.9144 5.8442 6.9500 8.2649 9.1467 9.8287 10.3926

5

2.6900 3.1990 4.2101 5.0067 5.9539 7.0805 7.8358 8.4202 8.9032

3

2.3500 2.7753 3.6126 4.2665 5.0387 5.9507 6.5588 7.0277 7.4143

2

2.0777 2.4207 3.1026 3.6347 4.2604 4.9953 5.4831 5.8579 6.1662

Actual

4.798 7.146 10.621 10.812 11.761 12.833 15.226 16.421 16.417


GEV Volume Predictions (inches) Curve Fit for Site 7886 (St. Petersburg)

Actual Maximum Volumes with Weiss

[image: image21.emf]GEV Prediction Curve Fit for  

St. Petersburg  (Site 7886)
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GEV Curve Fit Plot with Actual Maximum Volumes for Site 7886 
(St. Petersburg)
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