Rainfall Analysis for Site 2158 (Daytona Beach)
[image: image1.emf]Years # Days with # Days  Years # Days with # Days 

 Missing Data Accumulated  Missing Data Accumulated

1942 0 22 1979 0 0

1943 1 3 1980 0 0

1944 0 4 1981 0 0

1945 0 11 1982 0 0

1946 70 10

1983 0 0

1947 1 5 1984 0 0

1948 2 1 1985 0 0

1949 0 0 1986 0 0

1950 0 0 1987 0 0

1951 1 0 1988 0 0

1952 0 0 1989 0 0

1953 0 0 1990 0 0

1954 0 0 1991 0 0

1955 0 0 1992 0 0

1956 0 0 1993 0 0

1957 0 0 1994 0 0

1958 0 0 1995 0 0

1959 0 0 1996 0 0

1960 0 0 1997 0 0

1961 0 0 1998 0 0

1962 0 0 1999 0 0

1963 0 0 2000 0 0

1964 0 0 2001 0 0

1965 0 0 2002 0 0

1966 0 0 2003 0 0

1967 0 0 2004 0 0

1968 0 0 2005 0 0

1969 0 0

1970 0 0

1971 0 0

1972 0 0

1973 0 0

1974 0 0

1975 0 0

1976 0 0

1977 0 0

1978 0 0


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 2158 (Daytona Beach)
1946 – Eliminated:  There were 70 days of missing data including the entire month of September, the month with the highest occurrence of annual maximum volumes for this site.  

[image: image2.emf]Site Start  End  Depth Cum.  Duration Intensity Cum. Storm QC 

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

2158 8/29/1946 12:00 8/29/1946 13:00 0 0 60 0 1 m

2158 8/31/1946 23:00 9/1/1946 0:00 0 0 60 0 60 M

2158 9/1/1946 0:00 9/1/1946 1:00 0 0 60 0 61 m

2158 9/30/1946 23:00 10/1/1946 0:00 0 0 60 0 1 M

2158 10/1/1946 0:00 10/1/1946 1:00 0 0 60 0 2 m

2158 10/31/1946 23:00 11/1/1946 0:00 0 0 60 0 1 M

2158 11/1/1946 0:00 11/1/1946 1:00 0 0 60 0 2 m

2158 11/7/1946 12:00 11/7/1946 13:00 0 0 60 0 1 M

2158 9/18/1947 22:00 9/18/1947 23:00 0 0 60 0 1 m

2158 9/18/1947 23:00 9/19/1947 0:00 0 0 60 0 2 M

m = Start of Missing Data

M = End of Missing Data


Missing Data for 1946 for Site 2158 (Daytona Beach)
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: image3.emf]Daytona Beach (Site 2158)                     
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[image: image4.emf]Durations (hrs) >>

1 2 6 12 24 48 72 96 120 Average

1

2 3 2 4 3 2 2 1 0 2.1

2

4 3 5 3 4 7 5 6 5 4.7

3

3 3 2 3 2 3 4 3 4 3.0

4

3 2 4 4 1 1 2 2 2 2.3

5

2 3 2 2 1 1 1 1 0 1.4

6

8 6 6 7 7 11 12 9 10 8.4

7

10 7 8 4 6 5 5 4 7 6.2

8

12 12 8 7 10 7 8 8 9 9.0

9

12 14 12 13 11 13 12 15 14 12.9

10

5 7 9 11 11 9 9 10 10 9.0

11

3 4 4 4 6 4 3 3 3 3.8

12

0 0 2 2 2 1 1 2 0 1.1


Occurrence of Annual Maximum for each Month per Duration

for Site 2158 (Daytona 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: image5.emf]Durations (hrs)>>

1 2 6 12 24 48 72 96 120

1942

1.82 1.76 0.64 0.32 0.16 0.09 0.06 0.05 0.04

1943

3.23 1.95 0.93 0.48 0.24 0.12 0.09 0.07 0.06

1944

1.81 1.59 0.57 0.29 0.17 0.10 0.07 0.06 0.05

1945

1.33 0.73 0.32 0.26 0.16 0.08 0.06 0.05 0.04

1946

1947

1.98 1.66 0.68 0.34 0.17 0.11 0.07 0.06 0.05

1948

1.35 1.03 0.39 0.19 0.10 0.10 0.09 0.07 0.06

1949

1.33 0.85 0.40 0.32 0.18 0.10 0.07 0.07 0.06

1950

2.09 1.48 0.72 0.40 0.27 0.17 0.16 0.12 0.10

1951

2.64 1.40 0.48 0.27 0.17 0.10 0.08 0.07 0.06

1952

2.73 1.84 0.64 0.32 0.16 0.08 0.09 0.07 0.06

1953

2.10 1.80 0.76 0.61 0.39 0.21 0.14 0.10 0.08

1954

1.20 0.90 0.37 0.21 0.12 0.10 0.07 0.05 0.04

1955

1.40 1.12 0.39 0.20 0.11 0.05 0.05 0.04 0.04

1956

1.68 0.88 0.30 0.17 0.13 0.07 0.05 0.05 0.05

1957

1.88 1.65 0.56 0.29 0.15 0.08 0.06 0.07 0.06

1958

1.43 0.80 0.36 0.22 0.15 0.08 0.05 0.04 0.04

1959

1.92 1.14 0.53 0.28 0.17 0.10 0.07 0.05 0.05

1960

2.08 1.68 0.60 0.33 0.19 0.11 0.09 0.07 0.06

1961

2.24 1.17 0.40 0.20 0.12 0.06 0.07 0.06 0.05

1962

1.83 1.23 0.47 0.25 0.14 0.11 0.08 0.06 0.05

1963

1.70 1.66 0.66 0.36 0.19 0.10 0.08 0.07 0.06

1964

2.23 1.27 0.55 0.42 0.26 0.18 0.12 0.10 0.08

1965

1.17 0.85 0.32 0.16 0.12 0.09 0.07 0.05 0.04

1966

2.13 1.54 0.52 0.40 0.26 0.13 0.09 0.07 0.05

1967

1.57 1.17 0.43 0.21 0.14 0.09 0.06 0.05 0.04

1968

1.48 0.91 0.44 0.24 0.18 0.12 0.09 0.08 0.06

1969

1.91 1.30 0.62 0.33 0.17 0.09 0.06 0.05 0.04

1970

0.75 0.54 0.28 0.16 0.12 0.06 0.04 0.03 0.03

1971

2.37 1.31 0.51 0.27 0.18 0.09 0.07 0.05 0.04

1972

1.88 1.42 0.65 0.34 0.21 0.14 0.10 0.07 0.06

1973

1.21 0.83 0.30 0.16 0.09 0.05 0.04 0.03 0.03

1974

1.81 0.97 0.57 0.33 0.20 0.11 0.08 0.06 0.05

1975

2.12 1.23 0.44 0.23 0.15 0.09 0.06 0.04 0.04

1976

1.68 1.09 0.45 0.29 0.19 0.11 0.10 0.09 0.07

1977

2.27 1.19 0.41 0.24 0.15 0.08 0.05 0.04 0.03

1978

2.67 1.53 0.57 0.30 0.15 0.09 0.06 0.05 0.04

1979

1.81 1.44 0.51 0.39 0.24 0.14 0.09 0.07 0.06

1980

1.43 0.77 0.30 0.17 0.09 0.05 0.04 0.03 0.03

1981

1.39 1.10 0.43 0.22 0.12 0.09 0.07 0.05 0.04

1982

1.30 0.87 0.40 0.32 0.18 0.09 0.08 0.06 0.05

1983

1.77 1.08 0.72 0.44 0.22 0.14 0.09 0.07 0.06

1984

1.95 1.23 0.53 0.33 0.17 0.09 0.06 0.05 0.05

1985

1.27 0.86 0.33 0.18 0.14 0.09 0.06 0.05 0.06

1986

2.33 1.32 0.49 0.26 0.18 0.12 0.08 0.06 0.06

1987

1.02 0.57 0.32 0.25 0.14 0.07 0.05 0.05 0.05

1988

1.17 0.92 0.56 0.38 0.24 0.12 0.08 0.06 0.05

1989

1.50 1.35 0.94 0.57 0.29 0.14 0.10 0.09 0.08

1990

1.37 1.06 0.39 0.19 0.16 0.08 0.06 0.04 0.03

1991

2.33 1.44 0.72 0.37 0.19 0.10 0.07 0.06 0.05

1992

1.49 1.12 0.51 0.25 0.13 0.07 0.06 0.05 0.04

1993

2.05 1.24 0.42 0.21 0.10 0.07 0.05 0.04 0.03

1994

2.00 1.63 0.97 0.68 0.42 0.22 0.15 0.11 0.09

1995

2.13 1.86 0.65 0.32 0.19 0.10 0.08 0.07 0.06

1996

3.02 1.54 0.56 0.33 0.21 0.10 0.07 0.07 0.07

1997

1.67 1.06 0.36 0.20 0.11 0.08 0.05 0.04 0.04

1998

1.45 0.95 0.41 0.21 0.10 0.07 0.04 0.04 0.04

1999

1.53 0.79 0.39 0.22 0.13 0.08 0.05 0.04 0.04

2000

2.43 1.71 1.11 0.62 0.31 0.16 0.10 0.08 0.06

2001

1.41 0.83 0.55 0.33 0.22 0.15 0.11 0.09 0.07

2002

1.75 1.13 0.40 0.23 0.13 0.06 0.05 0.05 0.04

2003

2.27 1.23 0.53 0.30 0.17 0.09 0.06 0.05 0.04

2004

2.20 1.51 0.68 0.51 0.33 0.17 0.12 0.09 0.08


Annual Maximum Volumes (inches) for Site 2159 (Daytona Beach)
Distribution Analysis Report for Site 2158 (Daytona Beach)

[image: image6.emf]Statistic 1 2 6 12 24 48 72 96 120

Mean

1.8235 2.4498 3.1335 3.6435 4.3015 4.9516 5.3705 5.7895 6.1006

2nd Moment

0.2424 0.4698 1.1111 1.9234 2.6487 2.9287 3.3445 3.5233 3.2376

Skew

0.4700 0.1700 1.1300 1.2800 1.4300 1.1900 1.1700 0.9400 0.9300

L-Moment 1

1.8235 2.4498 3.1335 3.6435 4.3015 4.9516 5.3705 5.7895 6.1006

L-Moment 2

0.2776 0.3953 0.5706 0.7371 0.8542 0.9159 0.9848 1.0292 0.9886

L-Moment CV

0.1522 0.1614 0.1821 0.2023 0.1986 0.1850 0.1834 0.1778 0.1620

L-Moment CS

0.0867 0.0507 0.2058 0.2438 0.2539 0.2369 0.2223 0.1891 0.1715

L-Moment CK

0.1132 0.0586 0.1482 0.1757 0.2065 0.1968 0.1700 0.1485 0.1481

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 2158 (Daytona Beach)

[image: image7.emf]1 2 6 12 24 48 72 96 120

500

3.5006 4.5622 8.4230 11.5001 13.7481 14.4691

15.0681 14.7665 14.1866

200

3.3114 4.3643 7.4385 9.8383 11.6859 12.5004

13.1572 13.1936 12.8616

100

3.1515 4.1888 6.7249 8.6882 10.2757 11.1264

11.7997 12.0297 11.8593

50

2.9754 3.9870 6.0358 7.6208 8.9803 9.8421

10.5113 10.8856 10.8551

25

2.7803 3.7537 5.3679 6.6270 7.7867 8.6376 9.2843 9.7568 9.8453

10

2.4864 3.3840 4.5078 5.4057 6.3377 7.1451 7.7362 8.2723 8.4868

5

2.2257 3.0387 3.8583 4.5273 5.3086 6.0621 6.5918 7.1268 7.4140

3

1.9986 2.7252 3.3604 3.8793 4.5569 5.2576 5.7289 6.2333 6.5617

2

1.7785 2.4109 2.9271 3.3334 3.9290 4.5759 4.9887 5.4445 5.7975


GEV Volume Predictions (inches) without Weiss factors for Site 2158 (Daytona Beach)

The 72-, 96-, and 120-hour values for the 50, 100, 200, and 500 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

3.9993 4.8656 8.6018 11.6208 13.8199 14.5068

15.0943 14.7857 14.2014

200

3.7831 4.6546 7.5964 9.9417 11.7470 12.5330

13.1800 13.2107 12.8750

100

3.6005 4.4674 6.8677 8.7795 10.3293 11.1554

11.8202 12.0454 11.8716

50

3.3993 4.2521 6.1639 7.7009 9.0272 9.8678

10.5295 10.8998 10.8664

25

3.1764 4.0033 5.4819 6.6966 7.8273 8.6601 9.3004 9.7695 9.8555

10

2.8407 3.6090 4.6035 5.4625 6.3708 7.1637 7.7496 8.2831 8.4957

5

2.5428 3.2407 3.9402 4.5748 5.3363 6.0779 6.6032 7.1361 7.4217

3

2.2833 2.9065 3.4317 3.9200 4.5807 5.2713 5.7389 6.2414 6.5685

2

2.0319 2.5712 2.9892 3.3684 3.9496 4.5878 4.9974 5.4516 5.8036


GEV Volume Predictions (inches) with Weiss factors for Site 2158 (Daytona Beach)

[image: image9.emf]GEV Distribution Volume Predictions 

with Weiss Factors for 

Daytona Beach (Site 2158)

0

2

4

6

8

10

12

14

16

1 2 6 12 24 48 72 96 120

Duration (hours)

Volume (inches)

500

200

100

50

25

10

5

3

2


GEV Distribution Plot with Weiss Factors for Site 2158 (Daytona Beach)
[image: image10.emf]a*(b+D)^n    a    b    n   r^2

500

4.61 0.00 0.28 0.86

200

4.28 0.00 0.27 0.90

100

4.01 0.00 0.26 0.93

50

3.74 0.00 0.25 0.95

25

3.44 0.00 0.24 0.98

10

3.02 0.00 0.22 0.99

5

2.67 0.00 0.21 1.00

3

2.30 0.20 0.22 1.00

2

1.89 0.80 0.23 1.00


Curve Fit Parameters with Weiss for Site 2158 (Daytona Beach)
[image: image11.emf]1 2 6 12 24 48 72 96 120

500

4.6100 5.5974 7.6135 9.2442 11.2243 13.6285 15.2670 16.5477 17.6146

200

4.2800 5.1609 6.9430 8.3719 10.0949 12.1725 13.5807 14.6777 15.5892

100

4.0100 4.8019 6.3895 7.6512 9.1622 10.9715 12.1913 13.1382 13.9230

50

3.7400 4.4476 5.8534 6.9609 8.2780 9.8442 10.8944 11.7068 12.3785

25

3.4400 4.0626 5.2883 6.2454 7.3758 8.7108 9.6010 10.2874 10.8533

10

3.0200 3.5175 4.4792 5.2171 6.0765 7.0775 7.7378 8.2434 8.6582

5

2.6700 3.0884 3.8898 4.4992 5.2042 6.0197 6.5547 6.9629 7.2969

3

2.3941 2.7357 3.4360 3.9877 4.6363 5.3951 5.8967 6.2810 6.5964

2

2.1636 2.3950 2.9372 3.3972 3.9554 4.6217 5.0670 5.4102 5.6929

Actual

3.69 4.159 6.822 8.205 10.203 10.547 11.48 11.665 11.802


GEV Volume Predictions (inches) Curve Fit for Site 2158 (Daytona Beach)

Actual Maximum Volumes with Weiss
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GEV Curve Fit Plot with Actual Maximum Volumes for Site 2158 (Daytona Beach)
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