Rainfall Analysis for Site 6842 (Panama City 5)
[image: image1.emf]Years # Days with # Days  Years # Days with # Days 

 Missing Data Accumulated  Missing Data Accumulated

1971 0 0 1989 0 0

1972 0 0 1990 30 0

1973 27 0 1991 2 1

1974 59 0 1992 0 1

1975 38 0 1993 0 1

1976 0 0 1994 3 2

1977 0 0 1995 32 0

1978 0 0 1996 0 0

1979 0 0 1997 11 1

1980 0 0 1998 3 0

1981 0 0 1999 122 0

1982 55 0 2000 0 0

1983 135 0 2001 56 0

1984 0 2 2002 96 0

1985 31 0 2003 45 0

1986 0 0 2004 12 0

1987 0 0

1988 0 0


Summary of Missing Data and Accumulations for Site 6842 (Panama City 5)
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 6842 (Panama City 5)

1974 – Retained:  There were 59 days of missing data consisting of all of January and February.  Although this exceeds the selection criteria for number of consecutive missing days, these two months fall within the dry period.  As shown below, the dates generating the maximum volumes occur during July and September.
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1974 30-Jul-74 30-Jul-74 5-Sep-74 5-Sep-74 5-Sep-74 5-Sep-74 5-Sep-74 5-Sep-74 5-Sep-74


1975 – Eliminated:  There were 38 days of missing data occurring from June 3rd through July 10th.  The Histogram shows these months having a high average occurrence of annual maximum volumes for this site.
1982 – Eliminated:  There were 55 days of missing data during the months of November and December.  The Histogram shows November as having a relatively high average occurrence of annual maximum volumes for this site.

1985 – Eliminated:  There were 31 days of missing data occurring during August.  This is during the peak-rainfall season.
1990 - Retained:  There were 30 days of missing data occurring during May.  The Histogram shows this month as having a relatively low average occurrence of annual maximum volumes for this site.

1995 – Retained:  There were 32 days of missing data mostly during the month of May.  The Histogram shows this month as having a relatively low average occurrence of annual maximum volumes for this site.

2001 – Eliminated:  There were 56 days of missing data occurring during the months of June, July, August, and September.  These are in the peak-rainfall period.  The data below shows the storms generating the maximum volumes occurring during August and September for 2001.
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2001 24-Sep-01 24-Sep-01 24-Sep-01 5-Aug-01 5-Aug-01 4-Aug-01 4-Aug-01 2-Aug-01 1-Aug-01


2003 – Retained:  There were 45 days of missing data spread through the spring and fall.
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: image5.emf]Durations (hrs) >>

1 2 6 12 24 48 72 96 120 Average

1 1 0 2 2 2 1 1 1 0 1.1

2 2 2 2 2 2 2 3 3 4 2.4

3 1 5 5 6 5 5 3 3 2 3.9

4 1 1 1 1 1 1 1 1 1 1.0

5 2 2 1 1 1 1 2 2 3 1.7

6 2 3 2 2 2 2 2 2 3 2.2

7 8 7 6 6 4 4 5 4 3 5.2

8 4 2 0 0 3 3 3 3 2 2.2

9 1 1 2 2 3 3 2 3 4 2.3

10 0 0 0 0 1 2 2 2 1 0.9

11 3 3 4 4 2 2 2 2 3 2.8

12 2 1 2 1 1 1 1 1 1 1.2


Occurrence of Annual Maximum for each Month per Duration

Site 6842 (Panama City 5)

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.  
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1 2 6 12 24 48 72 96 120

1971 0.8 0.9 1.2 1.3 1.6 1.8 1.8 2.1 2.1

1972 1.80 2.30 2.80 3.60 5.60 5.70 5.70 5.70 5.70

1973 2.60 3.00 3.20 3.20 3.20 4.00 4.50 5.20 5.60

1974 1.90 2.10 2.20 3.70 4.30 4.60 5.90 6.10 6.20

1975

1976 1.20 1.70 2.40 2.50 3.80 3.90 3.90 3.90 3.90

1977 1.60 2.20 4.10 4.60 4.70 5.30 6.70 7.30 7.30

1978 2.60 3.50 4.20 4.90 5.10 5.50 6.10 7.50 7.50

1979 1.90 2.80 3.00 3.30 3.80 4.60 4.70 5.20 5.40

1980 1.60 2.30 3.50 3.70 4.10 5.40 5.80 7.20 8.00

1981 1.90 3.30 5.30 5.30 5.30 5.30 5.30 5.30 5.90

1982

1983

1984 2.00 3.30 7.00 9.50 11.10 11.20 11.20 11.20 11.20

1985

1986 1.60 2.90 2.90 2.90 3.50 4.70 4.70 5.10 5.70

1987 2.10 3.00 3.70 3.80 5.00 6.00 7.40 7.50 7.50

1988 1.60 2.40 3.70 4.60 5.20 6.80 7.50 7.50 7.50

1989 2.90 3.90 4.40 4.40 4.50 5.90 5.90 5.90 5.90

1990 1.40 2.00 3.10 3.70 5.00 5.40 5.60 5.60 5.60

1991 2.10 3.10 3.90 4.50 6.70 7.00 7.00 7.00 7.00

1992 1.30 1.50 1.90 2.60 3.60 3.60 3.80 4.40 4.40

1993 1.60 1.60 2.10 3.10 4.00 5.00 5.00 5.30 5.40

1994 1.60 2.30 3.20 3.30 5.10 5.30 5.30 5.30 5.50

1995 1.20 1.90 3.50 5.60 6.30 6.30 6.30 6.30 6.30

1996 1.50 1.80 2.30 2.60 3.20 3.60 5.20 5.70 6.40

1997 1.60 2.80 4.60 6.00 6.70 8.20 8.20 8.20 8.20

1998 2.50 4.70 7.50 10.50 13.50 15.50 15.50 15.50 15.50

1999

2000 1.70 2.70 2.90 2.90 2.90 2.90 3.20 4.20 4.30

2001

2002

2003 2.10 2.90 3.70 4.20 4.30 4.30 5.30 6.00 6.10

2004 1.60 2.90 4.40 4.40 5.30 5.90 6.00 6.10 6.50


Annual Maximum Volumes (inches) for Site 6842 (Panama City 5)
Distribution Analysis Report for Site 6842 (Panama City 5)
[image: image7.emf]Statistic 1 2 6 12 24 48 72 96 120

Mean 1.7889 2.5852 3.5815 4.2481 5.0889 5.6926 6.0556 6.3815 6.5407

2nd Moment 0.2256 0.6513 1.9700 3.8464 5.7687 6.9438 6.6010 6.0970 5.9533

Skew 0.4400 0.3300 1.0500 1.7100 1.9800 2.0500 1.8800 1.8700 1.7800

L-Moment 1 1.7889 2.5852 3.5815 4.2481 5.0889 5.6926 6.0556 6.3815 6.5407

L-Moment 2 0.2638 0.4550 0.7553 0.9726 1.1442 1.2501 1.2402 1.1909 1.1795

L-Moment CV 0.1475 0.1760 0.2109 0.2290 0.2248 0.2196 0.2048 0.1866 0.1803

L-Moment CS 0.1280 0.0386 0.1840 0.3076 0.3241 0.3016 0.2670 0.2697 0.2433

L-Moment CK 0.2060 0.1679 0.2453 0.3153 0.3670 0.4000 0.3970 0.3695 0.3876

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 6842 (Panama City 5)
[image: image8.emf]1 2 6 12 24 48 72 96 120

500 3.6332 4.9197 10.0458 17.3195 21.4028 22.1353 20.4439 20.3336 19.0881

200 3.3809 4.7152 8.9348 13.9909 17.0661 18.0148 17.1753 17.1388 16.4386

100 3.1791 4.5307 8.1074 11.8527 14.3324 15.3497 14.9745 14.9945 14.6037

50 2.9669 4.3153 7.2895 9.9916 11.9909 13.0162 12.9798 13.0562 12.8999

25 2.7430 4.0628 6.4781 8.3668 9.9796 10.9670 11.1661 11.2986 11.3125

10 2.4240 3.6556 5.4039 6.5154 7.7309 8.6157 8.9989 9.2051 9.3608

5 2.1568 3.2684 4.5694 5.2843 6.2650 7.0409 7.4846 7.7472 7.9561

3 1.9345 2.9120 3.9149 4.4309 5.2645 5.9430 6.3929 6.6988 6.9192

2 1.7272 2.5503 3.3346 3.7486 4.4751 5.0609 5.4907 5.8344 6.0454


GEV Volume Predictions (inches) without Weiss factors for Site 6842 (Panama City 5)

The return periods are shown in bold italics to indicate an inconsistency in the predictions.  
[image: image9.emf]1 2 6 12 24 48 72 96 120

500 4.1508 5.2469 10.2590 17.5014 21.5145 22.1930 20.4794 20.3601 19.1079

200 3.8625 5.0287 9.1244 14.1378 17.1552 18.0617 17.2051 17.1611 16.4557

100 3.6320 4.8319 8.2795 11.9772 14.4072 15.3897 15.0005 15.0140 14.6189

50 3.3896 4.6023 7.4443 10.0965 12.0535 13.0501 13.0023 13.0732 12.9133

25 3.1337 4.3330 6.6156 8.4547 10.0318 10.9955 11.1855 11.3133 11.3243

10 2.7693 3.8986 5.5186 6.5838 7.7713 8.6382 9.0145 9.2171 9.3705

5 2.4641 3.4857 4.6664 5.3398 6.2977 7.0593 7.4976 7.7572 7.9643

3 2.2101 3.1056 3.9980 4.4774 5.2920 5.9585 6.4039 6.7075 6.9264

2 1.9732 2.7199 3.4054 3.7879 4.4985 5.0741 5.5002 5.8420 6.0517


GEV Volume Predictions (inches) with Weiss factors for Site 6842 (Panama City 5)
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GEV Distribution Plot with Weiss Factors for Site 6842 (Panama City 5)
[image: image11.emf]a*(b+D)^n    a    b    n   r^2

500 5.06 0.00 0.34 0.76

200 4.68 0.00 0.32 0.81

100 4.37 0.00 0.30 0.84

50 4.06 0.00 0.28 0.88

25 3.72 0.00 0.26 0.91

10 3.24 0.00 0.24 0.95

5 2.84 0.00 0.23 0.97

3 2.50 0.00 0.22 0.98

2 2.18 0.00 0.22 0.99


Curve Fit Parameters with Weiss for Site 6842 (Panama City 5)
[image: image12.emf]1 2 6 12 24 48 72 96 120

500 5.0600 6.4047 9.3051 11.7780 14.9081 18.8700 21.6593 23.8849 25.7675

200 4.6800 5.8422 8.3034 10.3654 12.9394 16.1526 18.3904 20.1638 21.6563

100 4.3700 5.3801 7.4804 9.2095 11.3382 13.9590 15.7645 17.1855 18.3754

50 4.0600 4.9296 6.7051 8.1414 9.8852 12.0026 13.4456 14.5734 15.5130

25 3.7200 4.4546 5.9274 7.0979 8.4996 10.1781 11.3097 12.1880 12.9161

10 3.2400 3.8264 4.9808 5.8823 6.9470 8.2043 9.0428 9.6892 10.2223

5 2.8400 3.3309 4.2884 5.0296 5.8988 6.9184 7.5946 8.1141 8.5414

3 2.5000 2.9118 3.7079 4.3188 5.0302 5.8589 6.4055 6.8240 7.1674

2 2.1800 2.5391 3.2333 3.7660 4.3863 5.1089 5.5856 5.9505 6.2499

Actual 3.313 5.013 7.659 10.61 13.571 15.54 15.527 15.52 15.516


GEV Volume Predictions (inches) Curve Fit for Site 6842 (Panama City 5)
Actual Maximum Volumes with Weiss
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GEV Curve Fit Plot with Actual Maximum Volumes for Site 6842 (Panama City 5)
The points for the 12-, 24-, and 48-hour duration plotted on or above the 200-year return period occurred on September 1st and 2nd.  During this period, Hurricane Earl made landfall at Category 1 on September 2nd near Panama City, Florida. 
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Hurricane Earl, 1998
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