Rainfall Analysis for Site 9219 (Vero Beach)
[image: image1.emf]Years # Days with # Days  Years # Days with # Days 

 Missing Data Accumulated  Missing Data Accumulated

1965 2 1 1985 31 0

1966 0 3 1986 8 0

1967 3 3 1987 0 0

1968 0 1 1988 0 0

1969 1 1 1989 0 0

1970 0 0 1990 0 0

1971 0 0 1991 0 1

1972 0 2 1992 0 0

1973 31 0 1993 0 0

1974 0 0 1994 0 0

1975 0 0 1995 0 1

1976 0 0 1996 0 1

1977 0 0 1997 2 0

1978 2 0 1998 0 0

1979 0 0 1999 59 0

1980 0 0 2000 31 0

1981 46 0 2001 1 0

1982 85 0 2002 35 0

1983 0 0 2003 29 0

1984 0 1 2004 32 0


Summary of Missing Data and Accumulations for Site 9219 (Vero Beach)
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 9219 (Vero Beach)

1973 & 2000 – Eliminated:  There were 31 days of missing data entirely during the month of October.  This exceeds the selection criteria and the Histogram shows this month as having a high average occurrence of annual maximum for this site.
1981 – Retained:  There were 46 days of missing data from November 15th through the end of the year.  Although this exceeds the selection criteria, the Histogram shows these months as having a very low average occurrence of annual maximum.

1982 – Eliminated:  There were 85 days of missing data beginning on the 1st of January and expanding through April.  This exceeds the selection criteria by an excessive amount.
1985 – Retained:  There were 31 days of missing data mostly during the month of December.  The Histogram shows this month as having a very low average occurrence of annual maximum.

1999 – Eliminated:  There were 59 days of missing data primarily during June, July, and most of August.  These months are during the peak rainfall season.
2002 – Retained:  There were 35 days of missing data spread through the year including the entire month of May.  The Histogram shows this month as having a low average occurrence of annual maximum.

2003 – Eliminated:  There were 29 days of missing data during the month of September.  The Histogram shows this month as having a very high average occurrence of annual maximum.

2004 – Eliminated:  There were 32 days of missing data starting in July and ending in August.  This is during the peak rainfall season, exceeds the selection criteria, and the Histogram shows these months as having a high average occurrence of annual maximum.

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 0 0 1 1 1 1 1 1 1 0.8

3 3 2 2 3 3 4 3 3 2 2.8

4 1 1 1 0 0 0 0 0 0 0.3

5 2 2 2 3 2 1 1 1 1 1.7

6 6 3 4 3 6 3 6 5 5 4.6

7 9 7 5 6 5 3 4 4 4 5.2

8 7 8 8 6 4 5 6 5 5 6.0

9 4 6 5 5 4 6 4 6 7 5.2

10 3 4 5 5 6 8 7 7 7 5.8

11 0 2 2 2 3 3 2 2 2 2.0

12 0 0 0 1 1 1 1 1 1 0.7


Occurrence of Annual Maximum for each Month per Duration

Site 9219 (Vero Beach)
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

1965 1.45 1.92 1.98 2.85 3.27 3.7 3.75 3.75 3.75

1966 2.50 4.70 5.86 5.92 7.86 7.88 7.88 7.88 7.88

1967 1.49 1.94 2.80 2.80 3.95 4.00 4.00 4.00 4.00

1968 1.88 2.53 3.65 3.83 4.59 5.32 5.68 6.03 6.52

1969 1.86 1.90 3.56 4.25 4.66 4.66 5.07 5.07 5.14

1970 1.45 2.66 2.69 2.77 3.61 4.74 4.77 5.03 5.65

1971 2.20 2.50 2.60 2.60 2.90 4.20 5.00 5.50 5.50

1972 1.60 2.00 2.40 3.20 3.30 3.30 4.20 4.20 4.20

1973

1974 1.80 2.30 2.60 3.10 3.60 4.20 4.80 5.10 5.30

1975 1.30 1.60 1.90 1.90 2.00 3.10 3.10 3.60 3.80

1976 1.60 2.10 2.40 2.40 3.10 4.50 4.50 4.50 4.50

1977 1.90 3.20 3.60 3.60 3.60 5.00 5.20 5.90 6.20

1978 1.60 2.00 2.10 2.60 3.90 4.00 4.00 4.30 4.30

1979 2.10 3.50 4.40 6.60 9.80 11.20 11.30 11.60 11.60

1980 1.30 1.80 1.90 1.90 2.90 2.90 2.90 3.00 3.20

1981 2.00 2.40 3.20 3.30 4.70 5.20 8.10 9.60 9.80

1982

1983 2.10 2.30 2.90 3.00 3.80 4.60 4.90 7.30 8.50

1984 2.50 2.60 3.50 3.90 4.30 6.60 8.80 9.10 9.10

1985 1.50 2.80 3.10 3.20 3.20 4.20 5.40 6.30 7.20

1986 2.80 2.90 3.00 4.70 4.80 6.50 6.50 6.50 6.50

1987 1.60 2.30 4.60 4.80 4.80 6.10 6.10 6.10 6.10

1988 1.50 2.10 3.20 3.80 4.00 4.00 4.00 4.50 4.60

1989 2.20 3.40 3.40 3.50 3.50 3.80 4.40 4.40 4.50

1990 2.50 3.70 3.70 3.70 4.90 5.00 5.00 5.60 5.70

1991 1.60 2.20 3.50 4.30 4.50 6.00 6.00 6.00 6.00

1992 2.40 3.60 3.90 3.90 4.00 4.70 7.20 7.60 7.70

1993 2.80 3.70 4.60 5.70 6.40 6.60 7.80 8.80 8.90

1994 2.60 2.80 5.20 6.70 7.50 7.90 7.90 8.30 8.40

1995 1.10 1.20 2.00 3.30 4.00 4.80 5.00 5.20 5.20

1996 1.10 1.90 1.90 1.90 3.00 3.90 4.60 6.40 6.50

1997 1.50 1.90 2.10 2.10 2.10 4.20 4.20 4.20 4.30

1998 1.60 1.80 3.00 3.40 4.30 5.10 5.10 5.10 5.10

1999

2000 1.30 1.50 1.80 3.00 4.50 4.80 4.90 4.90 4.90

2001 1.40 2.40 3.00 3.00 4.60 4.60 6.20 6.90 7.10

2002 2.90 3.00 3.40 3.80 4.10 5.20 6.00 7.40 7.90

2003

2004


Annual Maximum Volumes (inches) for Site 9219 (Vero Beach)
Distribution Analysis Report for Site 9219 (Vero Beach)
[image: image5.emf]Statistic 1 2 6 12 24 48 72 96 120

Mean 1.8580 2.4900 3.1269 3.5806 4.2869 5.0429 5.5500 5.9903 6.1583

2nd Moment 0.2607 0.5621 0.9635 1.4825 2.4224 2.5466 3.0841 3.6491 3.8245

Skew 0.5100 0.8300 0.7500 0.9600 1.6700 1.8100 1.1800 0.8800 0.7400

L-Moment 1 1.8580 2.4900 3.1269 3.5806 4.2869 5.0429 5.5500 5.9903 6.1583

L-Moment 2 0.2906 0.4159 0.5489 0.6632 0.7749 0.8021 0.9406 1.0625 1.1025

L-Moment CV 0.1564 0.1670 0.1756 0.1852 0.1808 0.1591 0.1695 0.1774 0.1790

L-Moment CS 0.1636 0.1903 0.1483 0.2073 0.2679 0.2981 0.2443 0.1957 0.1761

L-Moment CK 0.0494 0.1406 0.1297 0.2040 0.3162 0.2761 0.1992 0.1384 0.0980

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 9219 (Vero Beach)
[image: image6.emf]1 2 6 12 24 48 72 96 120

500 4.1676 6.1330 7.2539 9.7617 13.3059 15.4599 15.5918 15.4806 15.3266

200 3.8008 5.4920 6.6381 8.6052 11.2518 12.8742 13.4648 13.7774 13.7975

100 3.5205 5.0183 6.1583 7.7685 9.8701 11.1951 11.9934 12.5272 12.6475

50 3.2372 4.5533 5.6652 6.9617 8.6189 9.7197 10.6285 11.3069 11.5009

25 2.9499 4.0950 5.1564 6.1811 7.4822 8.4196 9.3582 10.1114 10.3536

10 2.5594 3.4933 4.4509 5.1775 6.1254 6.9217 7.7982 8.5519 8.8193

5 2.2478 3.0296 3.8762 4.4212 5.1784 5.9142 6.6768 7.3588 7.6148

3 1.9981 2.6684 3.4081 3.8422 4.4962 5.2094 5.8499 6.4344 6.6625

2 1.7727 2.3498 2.9797 3.3391 3.9329 4.6416 5.1536 5.6230 5.8120


GEV Volume Predictions (inches) without Weiss factors for Site 9219 (Vero Beach)

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 4.7614 6.5408 7.4079 9.8642 13.3754 15.5002 15.6189 15.5007 15.3425

200 4.3423 5.8572 6.7790 8.6956 11.3105 12.9078 13.4882 13.7953 13.8118

100 4.0220 5.3520 6.2891 7.8501 9.9216 11.2242 12.0142 12.5435 12.6606

50 3.6984 4.8560 5.7855 7.0348 8.6639 9.7450 10.6470 11.3216 11.5129

25 3.3701 4.3673 5.2659 6.2460 7.5213 8.4415 9.3745 10.1245 10.3644

10 2.9240 3.7255 4.5454 5.2319 6.1574 6.9397 7.8118 8.5630 8.8284

5 2.5680 3.2310 3.9584 4.4677 5.2055 5.9296 6.6884 7.3684 7.6227

3 2.2827 2.8458 3.4805 3.8826 4.5197 5.2230 5.8601 6.4428 6.6694

2 2.0252 2.5061 3.0429 3.3741 3.9535 4.6536 5.1625 5.6303 5.8181


GEV Volume Predictions (inches) with Weiss factors for Site 9219 (Vero Beach)
[image: image8.emf]GEV Distribution with Weiss 
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GEV Distribution Plot with Weiss Factors for Site 9219 (Vero Beach)
[image: image9.emf]a*(b+D)^n    a    b    n   r^2

500 5.14 0.00 0.26 0.93

200 4.64 0.00 0.25 0.96

100 4.27 0.00 0.24 0.98

50 3.90 0.00 0.23 0.99

25 3.53 0.00 0.23 1.00

10 3.00 0.07 0.22 1.00

5 2.50 0.40 0.23 0.99

3 2.16 0.61 0.23 1.00

2 1.89 0.67 0.24 1.00


Curve Fit Parameters with Weiss for Site 9219 (Vero Beach)
[image: image10.emf]1 2 6 12 24 48 72 96 120

500 5.1400 6.1550 8.1900 9.8073 11.7441 14.0633 15.6268 16.8405 17.8464

200 4.6400 5.5179 7.2620 8.6360 10.2700 12.2132 13.5161 14.5240 15.3572

100 4.2700 5.0428 6.5642 7.7523 9.1554 10.8125 11.9176 12.7695 13.4720

50 3.9000 4.5741 5.8890 6.9068 8.1005 9.5006 10.4292 11.1426 11.7294

25 3.5300 4.1401 5.3303 6.2515 7.3320 8.5992 9.4398 10.0855 10.6166

10 3.0450 3.5207 4.4609 5.1892 6.0401 7.0329 7.6882 8.1901 8.6019

5 2.7012 3.0577 3.8314 4.4609 5.2124 6.1018 6.6939 7.1495 7.5246

3 2.4100 2.6933 3.3350 3.8692 4.5124 5.2772 5.7874 6.1803 6.5039

2 2.1375 2.3923 2.9802 3.4764 4.0793 4.8018 5.2867 5.6615 5.9710

Actual 3.313 5.013 5.984 6.77 9.851 11.229 11.32 11.615 11.612


GEV Volume Predictions (inches) Curve Fit for Site 9219 (Vero Beach)
Actual Maximum Volumes with Weiss

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

Vero Beach (Site 9219)
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GEV Curve Fit Plot with Actual Maximum Volumes for Site 9219 
(Vero Beach)
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