Rainfall Analysis for Site 5663 (Miami International AP)
[image: image1.emf]Years # Days with # Days  Years # Days with # Days 

 Missing Data Accumulated  Missing Data Accumulated

1948 0 50 1977 0 0

1949 2 220 1978 0 0

1950 0 111 1979 0 0

1951 0 9 1980 0 0

1952 0 0 1981 0 0

1953 0 0 1982 0 0

1954 0 0 1983 0 0

1955 0 0 1984 0 0

1956 2 0 1985 0 0

1957 0 0 1986 0 0

1958 0 0 1987 0 0

1959 0 0 1988 0 0

1960 0 0 1989 0 0

1961 0 0 1990 0 0

1962 0 0 1991 0 0

1963 0 0 1992 0 0

1964 0 0 1993 0 0

1965 0 0 1994 0 0

1966 0 0 1995 0 0

1967 0 0 1996 0 0

1968 0 0 1997 0 0

1969 0 0 1998 13 0

1970 0 0 1999 0 0

1971 0 0 2000 0 0

1972 0 0 2001 0 0

1973 0 0 2002 0 0

1974 0 0 2003 0 0

1975 0 0 2004 0 0

1976 0 0 2005 0 0


Summary of Missing Data and Accumulations for Site 5663 (Miami IAP)
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 5663 (Miami International AP)

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 0 0 0 0 0 0 0 0 0 0.0

2 1 1 2 1 0 0 0 0 0 0.6

3 0 0 0 1 0 0 0 0 1 0.2

4 3 3 4 4 4 3 4 4 3 3.6

5 11 9 9 9 9 11 10 9 8 9.4

6 8 12 14 12 14 14 13 12 15 12.7

7 6 6 4 3 1 3 3 4 4 3.8

8 9 7 8 8 9 6 7 7 5 7.3

9 11 7 4 4 4 8 8 9 9 7.1

10 5 6 6 7 9 7 8 8 9 7.2

11 1 4 4 6 5 3 2 2 1 3.1

12 0 0 0 0 0 0 0 0 0 0.0


Occurrence of Annual Maximum for each Month per Duration

Site 5663 (Miami IAP)
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

1948

1949

1950

1951 2.55 2.74 2.78 2.78 3.51 4.57 5.24 5.67 5.85

1952 2.42 3.13 5.03 7.76 8.31 8.38 8.41 9.48 9.50

1953 2.23 2.48 2.93 2.97 2.97 3.58 4.70 5.02 5.63

1954 2.34 3.09 4.01 4.10 4.66 6.50 6.50 6.73 6.77

1955 1.65 1.78 3.03 3.33 3.79 4.85 4.90 4.90 4.92

1956 1.68 2.07 2.43 3.42 3.42 3.76 4.40 4.65 5.20

1957 2.95 4.20 5.97 6.99 7.02 7.18 8.40 8.40 8.70

1958 2.26 2.94 3.84 5.87 8.42 10.30 10.80 10.80 10.80

1959 3.29 4.71 5.77 6.16 7.93 8.75 11.36 11.97 12.31

1960 2.25 2.85 4.08 5.82 7.58 8.62 8.67 11.85 11.88

1961 1.87 2.15 2.45 2.77 4.07 4.85 4.96 5.06 5.34

1962 2.00 2.64 3.31 3.57 3.57 3.58 4.40 5.40 5.55

1963 1.50 1.71 2.37 3.60 4.14 5.27 5.42 6.38 6.55

1964 3.65 4.91 6.49 6.84 6.92 6.94 6.94 6.94 7.11

1965 2.23 2.65 3.53 4.96 5.68 8.30 8.32 8.32 8.32

1966 2.02 2.26 3.61 5.68 7.63 7.72 7.97 8.29 9.67

1967 2.29 3.26 4.34 4.67 4.74 7.75 8.50 8.93 9.11

1968 2.62 4.37 4.42 4.55 5.42 5.57 5.78 5.99 7.04

1969 1.60 2.38 2.68 3.33 5.47 5.48 5.51 5.51 5.54

1970 1.46 2.36 2.82 3.07 3.94 5.26 5.85 6.19 8.36

1971 2.50 3.05 3.09 3.09 3.94 4.40 5.12 5.47 5.77

1972 1.95 2.07 3.77 3.83 5.66 5.93 6.80 6.85 7.25

1973 1.67 2.32 2.49 2.49 2.73 4.01 4.58 4.80 5.24

1974 3.33 3.43 3.67 4.22 4.67 5.44 5.45 5.50 5.55

1975 1.79 1.85 1.85 1.85 2.84 2.89 2.99 4.07 4.60

1976 1.85 2.17 2.87 3.45 3.70 4.63 5.18 6.02 6.02

1977 2.79 4.87 10.10 11.48 11.59 11.72 11.72 11.72 11.78

1978 1.24 1.45 1.71 1.73 2.20 2.77 2.79 2.92 2.96

1979 6.14 6.48 13.73 15.39 16.21 16.24 16.24 16.24 16.24

1980 2.04 2.90 2.95 3.60 4.16 4.45 4.96 5.05 5.87

1981 1.93 2.11 2.70 3.62 4.90 6.02 6.89 7.17 8.38

1982 2.32 2.48 4.24 5.35 7.25 8.08 8.94 8.99 9.03

1983 1.98 2.23 2.53 2.65 3.20 4.97 5.31 5.58 6.11

1984 1.98 3.05 3.13 3.16 4.15 7.57 8.09 8.62 8.97

1985 2.37 2.96 3.25 3.25 3.25 4.28 5.06 5.25 5.28

1986 1.90 3.10 3.90 3.90 5.31 5.69 5.69 5.69 6.58

1987 1.95 3.49 3.63 3.63 4.04 4.42 4.85 5.21 6.72

1988 1.35 1.61 2.29 2.63 3.18 4.26 4.65 4.65 5.01

1989 1.97 2.00 3.50 3.54 3.55 4.09 5.10 5.23 6.21

1990 1.84 2.27 3.87 4.27 4.74 4.74 5.00 5.89 6.15

1991 2.49 3.76 4.45 7.69 8.59 12.59 12.80 13.34 14.30

1992 3.93 5.51 6.14 7.51 8.01 8.01 9.28 9.41 9.91

1993 2.52 4.47 5.50 5.73 5.73 5.73 6.69 6.88 7.58

1994 2.17 3.21 5.36 6.10 6.86 6.96 8.29 9.08 9.57

1995 1.90 3.80 4.58 4.85 5.02 8.54 9.70 11.35 11.37

1996 1.66 2.22 2.41 4.18 4.39 4.83 4.83 4.85 5.29

1997 2.22 2.86 3.88 5.43 5.95 6.47 6.83 7.98 8.56

1998 2.41 3.33 4.42 4.67 5.86 6.54 7.59 8.58 8.58

1999 1.55 1.79 3.84 5.36 7.37 10.98 11.00 11.70 11.72

2000 2.73 3.69 8.00 11.15 12.66 15.30 15.30 15.75 17.27

2001 2.37 2.92 4.09 4.11 5.23 7.92 7.94 7.94 8.38

2002 2.53 3.40 4.13 4.18 4.20 4.52 5.93 6.73 6.91

2003 2.74 3.64 4.19 4.66 4.67 4.67 5.50 5.60 6.46

2004 1.84 2.32 2.60 2.67 3.54 4.44 5.12 5.91 6.55

2005 2.84 3.28 4.50 4.56 4.89 5.52 5.64 6.81 7.14


Annual Maximum Volumes (inches) for Site 5663 (Miami IAP)
Distribution Analysis Report for Site 5663 (Miami IAP)
[image: image5.emf]Statistic 1 2 6 12 24 48 72 96 120

Mean 2.2845 2.9958 4.0591 4.7676 5.5169 6.4878 6.9978 7.4420 7.8811

2nd Moment 0.5808 1.0577 3.9942 5.9225 6.6408 7.9842 7.8283 8.2816 8.3418

Skew 2.5400 1.0900 2.6200 2.1500 1.8500 1.5100 1.3200 1.1800 1.2300

L-Moment 1 2.2845 2.9958 4.0591 4.7676 5.5169 6.4878 6.9978 7.4420 7.8811

L-Moment 2 0.3644 0.5592 0.9259 1.1815 1.3005 1.4660 1.4704 1.5369 1.5395

L-Moment CV 0.1595 0.1866 0.2281 0.2478 0.2357 0.2260 0.2101 0.2065 0.1953

L-Moment CS 0.2717 0.2069 0.3407 0.3368 0.3082 0.2971 0.2928 0.2826 0.2608

L-Moment CK 0.2721 0.1610 0.2983 0.2613 0.2059 0.1874 0.1661 0.1421 0.1601

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 5663 (Miami IAP)
[image: image6.emf]1 2 6 12 24 48 72 96 120

500 6.5848 8.1998 18.0577 22.3901 23.0334 25.4611 25.7295 26.3104 25.3398

200 5.5942 7.2275 14.1808 17.5550 18.5656 20.7640 21.1476 21.8255 21.4474

100 4.9309 6.5237 11.7820 14.5503 15.6976 17.7102 18.1538 18.8601 18.8071

50 4.3326 5.8448 9.7598 12.0082 13.2027 15.0246 15.5095 16.2142 16.3989

25 3.7912 5.1876 8.0503 9.8512 11.0260 12.6556 13.1667 13.8459 14.1954

10 3.1478 4.3423 6.1745 7.4740 8.5475 9.9234 10.4508 11.0675 11.5426

5 2.7009 3.7050 4.9752 5.9473 6.9006 8.0834 8.6122 9.1630 9.6747

3 2.3801 3.2169 4.1694 4.9179 5.7596 6.7951 7.3194 7.8106 8.3196

2 2.1161 2.7926 3.5418 4.1136 4.8478 5.7563 6.2733 6.7072 7.1941


GEV Volume Predictions (inches) without Weiss factors for Site 5663 (Miami IAP)

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 7.5229 8.7451 18.4410 22.6252 23.1537 25.5275 25.7741 26.3446 25.3662

200 6.3912 7.7081 14.4818 17.7393 18.6625 20.8181 21.1843 21.8539 21.4697

100 5.6334 6.9575 12.0320 14.7031 15.7796 17.7564 18.1853 18.8846 18.8267

50 4.9499 6.2334 9.9669 12.1342 13.2717 15.0638 15.5364 16.2352 16.4160

25 4.3313 5.5325 8.2212 9.9546 11.0836 12.6886 13.1895 13.8639 14.2102

10 3.5962 4.6311 6.3055 7.5524 8.5921 9.9492 10.4690 11.0819 11.5546

5 3.0856 3.9513 5.0808 6.0098 6.9366 8.1045 8.6271 9.1749 9.6847

3 2.7192 3.4308 4.2579 4.9695 5.7897 6.8128 7.3321 7.8207 8.3283

2 2.4176 2.9783 3.6169 4.1568 4.8731 5.7713 6.2842 6.7159 7.2016


GEV Volume Predictions (inches) with Weiss factors for Site 5663 (Miami IAP)
[image: image8.emf]GEV Distribution with Weiss 
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GEV Distribution Plot with Weiss Factors for Site 5663 (Miami IAP)
[image: image9.emf]a*(b+D)^n    a    b    n   r^2

500 8.93 0.00 0.26 0.83

200 7.46 0.00 0.25 0.88

100 6.49 0.00 0.25 0.91

50 5.62 0.00 0.25 0.94

25 4.84 0.00 0.24 0.96

10 3.91 0.00 0.24 0.98

5 3.28 0.00 0.23 1.00

3 2.83 0.00 0.23 1.00

2 2.34 0.34 0.23 1.00


Curve Fit Parameters with Weiss for Site 5663 (Miami IAP)
[image: image10.emf]1 2 6 12 24 48 72 96 120

500 8.9300 10.6935 14.2289 17.0388 20.4036 24.4328 27.1493 29.2578 31.0055

200 7.4600 8.8715 11.6755 13.8846 16.5117 19.6358 21.7306 23.3511 24.6907

100 6.4900 7.7180 10.1574 12.0793 14.3647 17.0826 18.9051 20.3148 21.4803

50 5.6200 6.6833 8.7958 10.4600 12.4391 14.7927 16.3708 17.5916 18.6008

25 4.8400 5.7160 7.4405 8.7872 10.3776 12.2559 13.5084 14.4741 15.2704

10 3.9100 4.6177 6.0108 7.0987 8.3835 9.9009 10.9128 11.6929 12.3362

5 3.2800 3.8469 4.9528 5.8088 6.8128 7.9902 8.7712 9.3712 9.8647

3 2.8300 3.3191 4.2733 5.0119 5.8781 6.8940 7.5679 8.0855 8.5113

2 2.5029 2.8453 3.5785 4.1708 4.8761 5.7096 6.2643 6.6910 7.0422

Actual 7.015 6.911 14.021 15.552 16.295 16.282 16.268 16.261 17.288


GEV Volume Predictions (inches) Curve Fit for Site 5663 (Miami IAP)
Actual Maximum Volumes with Weiss

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

Miami International AP (Site 5663)
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GEV Curve Fit Plot with Actual Maximum Volumes for Site 5663 
(Miami IAP)
The points plotted on and near the 500-year Return Period for the 6- and 12-hour durations occurred in 1979.  The large volumes for 1979 occurred on April 24th and 25th.   There were no tropical systems recorded during that period.
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