Rainfall Analysis for Site 8780 (Tamiami Trail)
[image: image1.emf]Years # Days with # Days  Years # Days with # Days 

 Missing Data Accumulated  Missing Data Accumulated

1942 11 4 1975 117 0

1943 0 10 1976 0 0

1944 14 1 1977 0 0

1945 0 1 1978 0 1

1946 0 8 1979 28 1

1947 7 9 1980 7 0

1948 26 3 1981 0 0

1949 0 1 1982 4 0

1950 18 2 1983 184 0

1951 22 0 1984 0 1

1952 1 2 1985 1 1

1953 2 1 1986 2 0

1954 0 6 1987 0 0

1955 1 0 1988 32 1

1956 1 9 1989 5 1

1957 0 6 1990 1 0

1958 0 4 1991 2 1

1959 12 5 1992 0 1

1960 17 10 1993 0 1

1961 0 4 1994 1 0

1962 9 16 1995 37 1

1963 7 10 1996 8 0

1964 0 5 1997 76 0

1965 23 6 1998 2 0

1966 14 12 1999 47 0

1967 2 13 2000 127 0

1968 85 3 2001 41 0

1969 365 0 2002 13 0

1970 243 0 2003 0 0

1971 0 0 2004 1 0

1972 51 1 2005 0 0

1973 74 1

1974 0 0


Summary of Missing Data and Accumulations for Site 8780 (Tamiami Trail)
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 8780 (Tamiami Trail)

1968 – Eliminated:  There were 85 days of missing data including all of September, October, and November.  This exceeds the selection criteria for missing data.  The Histogram shows September as having a high average occurrence of annual maximum for this site.
1972 – Eliminated:  There were 51 days of missing data including an extended period from June 11th through the end of July.  This exceeds the selection criteria for missing data.  The Histogram shows June as having a high average occurrence of annual maximum for this site.

1973 – Eliminated:  There were 74 days of missing data, most occurring during September and October.  The Histogram shows September as having a high average occurrence of annual maximum for this site.
1988 – Eliminated:  There were 32 days of missing data including the entire month of June.  This exceeds the selection criteria and the Histogram shows June as having a high average occurrence of annual maximum for this site.
1995 – Retained:  There were 37 days of missing data mostly during the month of April.  Although this exceeds the selection criteria for missing data, April is not during the peak rainfall season.  As shown below, the storms generating the maximum do not occur during April.
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1997 – Eliminated:  There were 76 days of missing data including a period from July 18th through August 12th.  These months are during the peak rainfall period.
1999 – Retained:  There were 47 days of missing data scattered through the year.
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: image4.emf]Durations (hrs) >>

1 2 6 12 24 48 72 96 120 Average

1 1 0 0 0 0 0 0 0 0 0.1

2 3 3 3 2 2 2 1 2 1 2.1

3 1 1 1 2 2 2 2 2 2 1.7

4 2 2 1 1 1 1 2 1 1 1.3

5 6 7 7 6 7 6 6 6 6 6.3

6 12 13 11 9 11 13 13 11 12 11.7

7 6 4 5 6 3 4 4 7 7 5.1

8 10 11 9 7 6 5 5 5 6 7.1

9 10 8 9 10 10 10 12 14 12 10.6

10 2 4 7 9 8 8 6 4 5 5.9

11 0 0 0 1 3 2 2 1 1 1.1

12 0 0 0 0 0 0 0 0 0 0.0


Occurrence of Annual Maximum for each Month per Duration

Site 8780 (Tamiami Trail)

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: image5.emf]Durations (hrs)>>

1 2 6 12 24 48 72 96 120

1942 2.23 2.73 3.37 3.43 4.55 5.94 6.61 7.2 7.26

1943 2.04 4.04 4.50 4.55 4.87 4.92 5.56 5.77 5.77

1944 1.61 1.61 1.67 1.71 1.95 2.84 3.28 3.48 4.30

1945 2.10 2.75 4.10 5.25 5.62 5.62 5.62 5.82 5.83

1946 2.66 3.25 3.25 3.25 3.25 3.25 3.25 3.42 4.09

1947 1.89 2.76 2.77 11.65 12.30 12.40 12.49 15.26 15.26

1948 2.42 3.30 5.60 8.68 9.13 11.23 12.35 12.35 12.35

1949 2.99 3.02 3.22 4.18 4.75 4.88 5.87 6.63 7.04

1950 3.20 3.68 3.69 3.70 3.71 4.41 4.74 5.17 5.47

1951 2.83 2.87 2.90 2.91 3.00 3.43 3.54 3.93 4.41

1952 1.68 2.52 3.07 3.07 3.07 3.26 3.29 3.63 3.84

1953 1.42 1.95 2.20 2.69 2.85 4.01 4.19 4.38 5.13

1954 2.40 2.80 2.87 2.92 5.14 5.14 5.14 5.37 5.37

1955 2.11 2.21 2.34 2.35 2.79 4.31 4.38 5.28 6.76

1956 2.91 3.42 3.45 3.45 3.45 3.45 3.77 3.77 4.61

1957 1.56 1.76 1.80 1.83 2.39 3.07 3.30 4.89 4.94

1958 2.41 2.52 3.88 5.12 7.98 9.20 9.20 9.20 9.33

1959 2.42 3.12 4.15 4.92 6.68 8.07 9.01 10.04 10.61

1960 2.43 4.45 4.72 5.23 6.57 6.74 8.87 11.10 11.31

1961 1.87 2.86 2.96 2.96 2.96 3.50 3.50 3.71 4.02

1962 2.65 3.41 3.88 3.88 3.88 6.76 7.30 9.12 10.62

1963 2.90 3.10 3.13 3.29 3.74 3.74 4.55 5.36 7.52

1964 1.96 3.31 3.31 3.31 3.31 4.31 4.78 5.21 6.36

1965 1.57 1.87 2.09 2.76 3.44 4.04 4.22 4.35 4.35

1966 1.20 2.15 2.20 2.76 3.39 4.10 5.22 5.91 6.24

1967 1.92 2.00 2.65 2.68 3.08 5.38 5.84 6.98 8.65

1968

1969

1970

1971

1972

1973

1974 2.30 2.50 2.70 2.70 3.50 3.70 4.40 4.50 5.10

1975 1.90 2.40 2.60 2.60 2.70 3.10 3.90 4.00 4.00

1976 2.00 2.40 3.00 3.80 3.80 5.10 5.30 6.30 6.70

1977 1.40 2.00 2.70 3.20 4.20 5.60 6.70 8.40 9.30

1978 2.80 3.60 3.70 3.80 3.90 5.10 5.70 6.50 7.70

1979 4.10 5.00 5.40 5.40 5.40 5.40 5.40 5.70 5.70

1980 2.80 2.90 3.40 3.60 3.80 4.70 5.40 5.90 6.00

1981 2.30 2.40 3.20 4.60 7.30 8.40 9.50 9.50 9.80

1982 1.60 2.80 4.30 4.30 6.10 8.00 8.50 9.20 9.60

1983 2.90 3.50 3.60 3.60 3.70 4.90 5.20 5.40 6.10

1984 1.20 1.90 2.70 2.80 2.80 2.80 3.20 3.20 3.20

1985 1.20 1.50 1.90 3.00 3.60 3.80 4.00 5.00 5.40

1986 2.10 2.70 2.70 2.70 3.00 3.70 4.50 5.40 5.90

1987 1.60 2.20 3.00 4.60 4.70 4.70 4.70 4.70 4.90

1988

1989 1.80 2.20 2.30 2.30 2.50 3.90 4.20 4.20 4.50

1990 1.70 2.80 2.80 2.80 2.90 2.90 3.00 3.70 3.80

1991 2.20 3.30 3.80 3.90 5.50 5.70 7.60 7.70 8.10

1992 2.50 4.00 4.60 4.70 4.70 5.40 5.80 7.00 7.30

1993 1.50 3.00 5.20 5.30 5.30 5.50 5.80 6.30 6.30

1994 1.70 2.00 3.40 3.40 4.60 7.30 7.40 7.40 7.40

1995 2.40 3.80 4.00 4.10 5.00 6.80 8.20 8.60 8.80

1996 1.80 2.60 3.10 3.10 3.10 3.10 3.30 4.40 4.50

1997

1998 1.90 3.00 3.80 3.90 5.00 5.10 5.10 5.20 5.30

1999 2.80 4.10 4.30 5.90 7.10 8.00 8.00 8.00 8.00

2000 1.60 1.70 1.80 2.80 3.50 4.00 4.00 4.00 4.30

2001

2002

2003 3.10 4.00 4.10 4.10 4.20 4.20 4.50 4.50 4.50

2004 2.10 3.00 3.60 3.60 3.60 4.10 4.60 5.30 5.80

2005


Annual Maximum Volumes (inches) for Site 8780 (Tamiami Trail)
Distribution Analysis Report for Site 8780 (Tamiami Trail)
[image: image6.emf]Statistic 1 2 6 12 24 48 72 96 120

Mean 2.1638 2.8445 3.3108 3.8326 4.4028 5.1509 5.6183 6.1760 6.5932

2nd Moment 0.3543 0.5877 0.8316 2.5915 3.4803 4.2093 4.8622 6.0255 6.1157

Skew 0.6200 0.4600 0.4100 2.6000 1.8700 1.5000 1.2800 1.4200 1.2100

L-Moment 1 2.1638 2.8445 3.3108 3.8326 4.4028 5.1509 5.6183 6.1760 6.5932

L-Moment 2 0.3351 0.4352 0.5174 0.7540 0.9403 1.0684 1.1724 1.2960 1.3344

L-Moment CV 0.1549 0.1530 0.1563 0.1967 0.2136 0.2074 0.2087 0.2098 0.2024

L-Moment CS 0.1006 0.0841 0.0805 0.3158 0.3212 0.2961 0.2797 0.2805 0.2535

L-Moment CK 0.0942 0.1219 0.1353 0.2692 0.2140 0.1902 0.1609 0.1678 0.1377

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 8780 (Tamiami Trail)
[image: image7.emf]1 2 6 12 24 48 72 96 120

500 4.2895 5.4504 6.3712 14.2669 17.6710 18.9254 19.8597 21.9676 21.3255

200 4.0329 5.1602 6.0364 11.5522 14.1700 15.5253 16.5028 18.2363 18.1139

100 3.8202 4.9141 5.7511 9.8245 11.9558 13.3121 14.2756 15.7632 15.9165

50 3.5895 4.6421 5.4345 8.3327 10.0540 11.3636 12.2826 13.5519 13.8972

25 3.3382 4.3400 5.0813 7.0407 8.4157 9.6430 10.4935 11.5685 12.0355

10 2.9667 3.8832 4.5446 5.5824 6.5779 7.6561 8.3873 9.2360 9.7744

5 2.6435 3.4764 4.0644 4.6221 5.3756 6.3163 6.9384 7.6330 8.1676

3 2.3663 3.1211 3.6430 3.9615 4.5529 5.3773 5.9066 6.4924 6.9935

2 2.1012 2.7759 3.2324 3.4368 3.9022 4.6195 5.0627 5.5603 6.0124


GEV Volume Predictions (inches) without Weiss factors for Site 8780 (Tamiami Trail)

The return periods are shown in bold italics to indicate an inconsistency in the predictions.  
[image: image8.emf]1 2 6 12 24 48 72 96 120

500 4.9006 5.8129 6.5065 14.4167 17.7633 18.9747 19.8941 21.9962 21.3477

200 4.6075 5.5033 6.1645 11.6735 14.2440 15.5657 16.5314 18.2600 18.1328

100 4.3645 5.2409 5.8732 9.9277 12.0183 13.3467 14.3004 15.7837 15.9330

50 4.1009 4.9508 5.5498 8.4202 10.1065 11.3932 12.3039 13.5695 13.9116

25 3.8138 4.6286 5.1892 7.1147 8.4596 9.6681 10.5117 11.5836 12.0480

10 3.3893 4.1414 4.6411 5.6410 6.6122 7.6760 8.4018 9.2480 9.7846

5 3.0201 3.7076 4.1506 4.6706 5.4037 6.3328 6.9504 7.6430 8.1761

3 2.7034 3.3286 3.7203 4.0031 4.5767 5.3913 5.9168 6.5009 7.0008

2 2.4006 2.9604 3.3010 3.4729 3.9225 4.6315 5.0715 5.5675 6.0186


GEV Volume Predictions (inches) with Weiss factors for Site 8780 (Tamiami Trail)
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GEV Distribution Plot with Weiss Factors for Site 8780 (Tamiami Trail)
[image: image10.emf]a*(b+D)^n    a    b    n   r^2

500 4.78 0.00 0.34 0.91

200 4.51 0.00 0.31 0.94

100 4.28 0.00 0.29 0.97

50 4.03 0.00 0.27 0.98

25 3.66 0.17 0.25 0.99

10 2.97 1.00 0.25 1.00

5 2.68 1.00 0.23 0.99

3 2.43 1.00 0.21 0.98

2 2.18 1.00 0.20 0.97


Curve Fit Parameters with Weiss for Site 8780 (Tamiami Trail)
[image: image11.emf]1 2 6 12 24 48 72 96 120

500 4.7800 6.0503 8.7902 11.1263 14.0832 17.8258 20.4607 22.5632 24.3416

200 4.5100 5.5911 7.8597 9.7437 12.0793 14.9748 16.9805 18.5644 19.8940

100 4.2800 5.2329 7.1963 8.7985 10.7573 13.1524 14.7935 16.0806 17.1556

50 4.0300 4.8594 6.5374 7.8829 9.5052 11.4615 12.7875 13.8203 14.6786

25 3.8065 4.4422 5.7684 6.8360 8.1152 9.6422 10.6677 11.4615 12.1180

10 3.5319 3.9087 4.8309 5.6395 6.6411 7.8579 8.6813 9.3207 9.8504

5 3.1432 3.4504 4.1928 4.8344 5.6190 6.5596 7.1895 7.6752 8.0756

3 2.8108 3.0606 3.6566 4.1642 4.7772 5.5023 5.9828 6.3508 6.6526

2 2.5042 2.7157 3.2172 3.6412 4.1500 4.7478 5.1419 5.4427 5.6887

Actual 4.684 5.332 5.719 11.772 12.364 12.432 12.512 15.28 15.276


GEV Volume Predictions (inches) Curve Fit for Site 8780 (Tamiami Trail)
Actual Maximum Volumes with Weiss

[image: image12.emf]GEV Prediction Curve Fit with Weiss for  
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GEV Curve Fit Plot with Actual Maximum Volumes for Site 8780 
(Tamiami Trail)
The points above the 200- and 500-year return period for the 12- and 24-hour duration occurred on October 11, 1947.  Hurricane Eight made landfall on the southwest coast and crossed the state through the everglades.
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Hurricane Eight, October 1947
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