Rainfall Analysis for Site 616 (Belle Glade)
[image: image1.emf]Years # Days with # Days  Years # Days with # Days 

 Missing Data Accumulated  Missing Data Accumulated

1942 0 2 1973 5 0

1943 0 1 1974 0 0

1944 2 1 1975 0 0

1945 0 2 1976 0 0

1946 0 0 1977 0 3

1947 0 4 1978 8 1

1948 29 0 1979 59 2

1949 0 0 1980 13 0

1950 0 1 1981 7 2

1951 7 0 1982 3 3

1952 0 0

1983 84 4

1953 0 3 1984 8 1

1954 0 3 1985 6 14

1955 0 0

1986 69 10

1956 0 2

1987 69 12

1957 4 3

1988 28 18

1958 0 3 1989 0 12

1959 0 2

1990 41 11

1960 0 0

1991 358 1

1961 0 2

1992 366 0

1962 9 0

1993 365 0

1963 0 1

1994 365 0

1964 0 3

1995 365 0

1965 0 3

1996 366 0

1966 0 1

1997 365 0

1967 0 0

1998 365 0

1968 0 2

1999 151 0

1969 0 0

1970 0 1

1971 0 0

1972 0 1


Summary of Missing Data and Accumulations for Site 616 (Belle Glade)
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 616 (Belle Glade)
1948 – Retained:  There were 29 days of missing data entirely in the month of November.  The 1948 storms that produced the maximum volumes are shown below.  The Histogram for Belle Glade indicates that November had a low occurrence of annual maximums.
[image: image2.emf]1 2 6 12 24 48 72 96 120

1948 16-Sep-48 15-Apr-48 21-Sep-48 22-Sep-48 21-Sep-48 20-Sep-48 20-Sep-48 20-Sep-48 18-Sep-48


1979 – Retained:  There were 59 days of missing data incorporating January and February.  These months are during the lowest period of annual maximums.

1983 – Eliminated:  There were 84 days of missing data including all of June and July.  The Histogram shows June as the second highest occurrence of annual maximum volumes.  There is a possibility of missing a true maximum.
[image: image3.emf]Site Start  End  Depth Cum.  Intensity Duration Cum. Storm QC 

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

616 2/7/1983 6:00 2/7/1983 7:00 0 0 60 0 1 m

616 2/28/1983 23:00 3/1/1983 0:00 0 0 60 0 1 M

616 6/1/1983 7:00 6/1/1983 8:00 0 0 60 0 1 m

616 6/30/1983 23:00 7/1/1983 0:00 0 0 60 0 1 M

616 7/1/1983 0:00 7/1/1983 1:00 0 0 60 0 2 m

616 7/31/1983 23:00 8/1/1983 0:00 0 0 60 0 1 M

616 11/7/1983 8:00 11/7/1983 9:00 0 0 60 0 1 m

616 11/8/1983 8:00 11/8/1983 9:00 0 0 60 0 25 M

m = start of missing data

M = end of missing data


Missing Data for 1983 for Site 616 (Belle Glade)
1986 – Eliminated:  There were 69 days of missing data including all of September.  The Histogram shows September as the month with the most occurrences of annual maximums.

1987 – Retained:  There were 69 days of missing data in 1987 primarily in the non-peak rainfall periods.  These included all of January, the end of November and early December.  As shown below, the storms producing the maximum volumes occurred during the early part of November.  
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1987 3-Nov-87 3-Nov-87 3-Nov-87 3-Nov-87 2-Nov-87 2-Nov-87 1-Nov-87 1-Nov-87 1-Nov-87


1988 – Eliminated:  There were 28 days of missing data including the second half of September.  The Histogram shows September as the month with the most occurrences of annual maximums.
1990 – Retained:  There were 41 days of missing data found in January, March, and December.  These months have low occurrences of annual maximums.
[image: image5.emf]Site Start  End  Depth Cum.  Intensity Duration Cum. Storm QC 

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

616 1/24/1990 7:00 1/24/1990 8:00 0 0 60 0 1 m

616 1/29/1990 7:00 1/29/1990 8:00 0 0 60 0 121 M

616 3/5/1990 7:00 3/5/1990 8:00 0 0 60 0 1 m

616 3/20/1990 7:00 3/20/1990 8:00 0 0 60 0 1 M

616 12/10/1990 8:00 12/10/1990 9:00 0 0 60 0 1 m

616 12/31/1990 7:00 12/31/1990 8:00 0 0 60 0 1 M

m = start of missing data

M = end of missing data


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: image7.emf]Durations (hrs) >>

1 2 6 12 24 48 72 96 120 Average

1

2 2 2 2 2 2 3 2 2 2.1

2

1 1 2 2 2 1 1 1 1 1.3

3

1 1 1 2 2 4 2 2 0 1.7

4

2 4 1 0 1 1 0 0 0 1.0

5

10 8 5 4 6 4 5 8 5 6.1

6

8 8 9 10 9 9 10 10 12 9.4

7

9 10 8 7 5 4 4 4 3 6.0

8

6 3 2 2 2 2 4 2 5 3.1

9

6 6 10 10 12 13 10 13 13 10.3

10

1 3 5 5 3 5 6 4 4 4.0

11

0 0 2 2 2 1 1 0 0 0.9

12

1 1 0 1 1 1 1 1 2 1.0


Occurrence of Annual Maximum for each Month per Duration

Site 616 (Belle Glade)

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: image8.emf]Durations (hrs)>>

1 2 6 12 24 48 72 96 120

1942

2.92 5.34 6.72 6.83 7.17 7.86 8.16 8.37 8.37

1943

1.80 2.00 2.30 2.30 3.27 4.40 4.50 4.50 4.50

1944

2.05 2.07 2.09 2.10 2.19 2.69 3.18 4.08 4.20

1945

2.10 3.04 3.66 3.72 3.78 4.66 7.07 8.07 8.08

1946

1.95 2.48 4.50 4.94 5.03 5.37 5.37 5.82 5.98

1947

2.41 2.71 3.25 4.86 5.47 5.81 6.30 6.45 6.45

1948

1.63 2.22 2.72 3.65 7.07 7.86 7.94 7.95 8.01

1949

2.40 3.54 5.07 5.57 6.48 6.65 6.66 6.96 7.13

1950

2.18 3.08 3.37 3.43 3.45 5.88 7.43 7.90 8.48

1951

1.88 1.95 3.80 4.65 5.38 6.29 6.93 7.03 7.07

1952

2.27 2.28 2.83 3.04 3.20 3.20 3.50 4.31 4.31

1953

1.43 1.96 2.44 2.55 2.96 4.03 4.30 5.07 5.48

1954

1.82 2.47 2.82 2.83 3.56 5.48 6.25 6.42 7.02

1955

1.90 1.94 2.20 2.28 2.94 3.97 4.07 4.07 4.59

1956

1.08 1.35 1.67 1.77 1.77 2.29 2.67 3.19 3.19

1957

2.30 3.83 7.43 8.38 8.62 8.67 8.67 8.67 8.67

1958

1.50 2.45 2.80 2.80 2.80 2.98 3.12 3.56 3.75

1959

2.44 3.07 4.09 4.76 6.07 6.36 7.53 7.78 7.89

1960

2.47 2.98 4.52 4.58 4.69 4.69 6.74 6.84 7.49

1961

2.77 2.77 2.77 2.77 3.88 4.47 5.31 5.97 6.20

1962

1.70 2.31 2.57 2.75 3.06 5.56 5.93 6.41 7.40

1963

1.15 1.65 2.36 3.44 4.83 4.86 4.86 4.86 4.86

1964

3.60 3.96 6.05 6.45 6.49 6.50 7.00 7.19 7.19

1965

1.61 2.29 2.43 2.43 2.67 3.50 3.87 4.94 5.28

1966

1.38 1.95 2.76 3.65 4.68 6.34 6.37 6.37 6.79

1967

1.86 2.81 2.94 2.94 3.61 3.62 3.62 3.62 3.75

1968

2.65 3.17 3.26 3.26 3.26 4.73 4.83 5.13 6.54

1969

1.92 1.96 2.81 2.96 3.19 3.22 3.67 3.77 3.79

1970

2.58 3.31 3.35 4.59 5.79 6.73 6.73 6.83 7.08

1971

2.59 2.70 3.07 3.10 3.39 5.71 5.75 5.81 5.81

1972

2.73 2.79 2.90 2.90 3.66 4.21 4.24 5.17 5.66

1973

1.65 1.90 2.43 2.55 3.39 3.42 3.52 3.52 3.82

1974

1.45 1.80 1.83 1.98 2.52 3.47 3.98 5.36 5.87

1975

1.84 2.23 2.26 2.26 2.26 2.76 3.53 3.58 4.17

1976

1.40 1.79 1.83 1.83 2.08 2.70 2.86 2.97 3.37

1977

2.13 2.59 2.93 2.99 3.25 5.02 5.34 5.95 6.92

1978

1.90 2.75 3.11 3.25 3.33 4.99 5.24 5.47 5.54

1979

1.72 1.92 2.07 2.07 2.14 2.23 2.29 2.75 3.20

1980

1.76 1.97 2.49 2.55 2.55 2.99 3.08 3.33 3.84

1981

2.14 2.74 3.35 3.35 3.35 4.68 4.68 4.68 4.76

1982

2.53 2.93 3.06 3.06 3.27 4.45 5.59 5.63 5.63

1983

1984

1.75 1.99 2.51 2.89 4.34 4.34 4.64 4.91 4.91

1985

1.17 1.95 2.35 3.10 3.31 4.59 5.78 5.78 5.90

1986

2.23 2.88 2.98 2.98 2.98 3.03 3.03 3.03 3.71

1987

1988

1989

1.63 2.30 2.33 2.33 2.73 3.17 4.24 4.24 4.24

1990

2.23 2.86 2.92 2.92 2.92 3.34 3.50 4.81 4.81

1991

0.15 0.15 0.20 0.20 0.20 0.20 0.20 0.20 0.20

1992

1993

1994

1995

1996

1997

1998

1999


Annual Maximum Volumes (inches) for Site 616 (Belle Glade)
Distribution Analysis Report for Site 616 (Belle Glade)
[image: image9.emf]Statistic 1 2 6 12 24 48 72 96 120

Mean

1.9734 2.4932 3.0681 3.3317 3.8091 4.5526 4.9802 5.3047 5.5723

2nd Moment

0.3322 0.6222 1.5910 2.0354 2.5974 2.7847 3.1691 3.0834 3.1298

Skew

-0.1500 0.6100 1.4600 1.3000 0.8600 0.2000 -0.0400 -0.2100 -0.3300

L-Moment 1

1.9734 2.4932 3.0681 3.3317 3.8091 4.5526 4.9802 5.3047 5.5723

L-Moment 2

0.3169 0.4131 0.6236 0.7296 0.8627 0.9406 1.0174 0.9987 1.0042

L-Moment CV

0.1606 0.1657 0.2033 0.2190 0.2265 0.2066 0.2043 0.1883 0.1802

L-Moment CS

0.0036 0.1085 0.2743 0.2597 0.2242 0.0687 0.0319 -0.0026 -0.0148

L-Moment CK

0.1816 0.2164 0.3330 0.2798 0.2162 0.1292 0.0773 0.1034 0.0663

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 616 (Belle Glade)

[image: image10.emf]1 2 6 12 24 48 72 96 120

500

3.4244 5.1875 10.4957 11.5719 12.3656 9.8948

10.0863 9.7875 9.9112

200

3.3208 4.8500 8.7721 9.7411 10.6685 9.3444

9.6555 9.4796 9.6352

100

3.2227 4.5731 7.6213 8.4976 9.4657 8.8680

9.2633 9.1853 9.3667

50

3.1031 4.2755 6.5859 7.3621 8.3265 8.3317 8.8018 8.8238 9.0319

25

2.9567 3.9542 5.6514 6.3218 7.2437 7.7252 8.2562 8.3778 8.6124

10

2.7080 3.4845 4.5441 5.0678 5.8809 6.7881 7.3675 7.6131 7.8798

5

2.4591 3.0803 3.7773 4.1835 4.8760 5.9353 6.5144 6.8403 7.1255

3

2.2203 2.7366 3.2284 3.5413 4.1198 5.1771 5.7231 6.0933 6.3857

2

1.9693 2.4104 2.7775 3.0074 3.4721 4.4297 4.9146 5.3033 5.5935


GEV Volume Predictions (inches) without Weiss factors for Site 616 (Belle Glade)
The 72-, 96-, and 120-hour values for the 100, 200 and 500 return periods are shown in bold italics to indicate an inconsistency in the predictions.  
[image: image11.emf]1 2 6 12 24 48 72 96 120

500

3.9123 5.5325 10.7185 11.6934 12.4302 9.9206

10.1038 9.8003 9.9215

200

3.7939 5.1725 8.9583 9.8434 10.7242 9.3687

9.6722 9.4920 9.6452

100

3.6818 4.8772 7.7831 8.5868 9.5152 8.8911

9.2793 9.1972 9.3765

50

3.5452 4.5598 6.7257 7.4394 8.3700 8.3534 8.8170 8.8353 9.0413

25

3.3779 4.2172 5.7713 6.3882 7.2816 7.7453 8.2705 8.3887 8.6213

10

3.0938 3.7162 4.6406 5.1210 5.9116 6.8058 7.3803 7.6230 7.8880

5

2.8094 3.2851 3.8575 4.2274 4.9014 5.9508 6.5258 6.8491 7.1329

3

2.5366 2.9186 3.2969 3.5784 4.1413 5.1906 5.7330 6.1012 6.3923

2

2.2499 2.5707 2.8364 3.0389 3.4902 4.4412 4.9231 5.3102 5.5993


GEV Volume Predictions (inches) with Weiss factors for Site 611 (Belle Glade)

[image: image12.emf]GEV Distribution with Weiss 
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GEV Distribution Plot with Weiss Factors for Site 616 (Belle Glade)
[image: image13.emf]a*(b+D)^n    a    b    n   r^2

500

5.59 0.00 0.16 0.51

200

5.01 0.00 0.17 0.67

100

4.58 0.00 0.18 0.79

50

4.16 0.00 0.18 0.89

25

3.75 0.00 0.19 0.96

10

3.20 0.00 0.19 1.00

5

2.47 1.00 0.22 1.00

3

2.16 1.00 0.22 0.99

2

1.89 1.00 0.22 0.97


Curve Fit Parameters with Weiss for Site 616 (Belle Glade)
[image: image14.emf]1 2 6 12 24 48 72 96 120

500

5.5900 6.2456 7.4459 8.3192 9.2949 10.3851 11.0811 11.6031 12.0249

200

5.0100 5.6365 6.7940 7.6436 8.5995 9.6750 10.3654 10.8849 11.3057

100

4.5800 5.1886 6.3231 7.1634 8.1153 9.1937 9.8898 10.4154 10.8422

50

4.1600 4.7128 5.7433 6.5065 7.3711 8.3506 8.9828 9.4602 9.8480

25

3.7500 4.2779 5.2708 6.0128 6.8592 7.8247 8.4513 8.9261 9.3127

10

3.2000 3.6504 4.4978 5.1309 5.8532 6.6771 7.2118 7.6170 7.9468

5

2.8769 3.1453 3.7898 4.3427 5.0147 5.8149 6.3479 6.7575 7.0943

3

2.5158 2.7506 3.3142 3.7977 4.3853 5.0851 5.5512 5.9094 6.2039

2

2.2013 2.4067 2.8999 3.3230 3.8371 4.4494 4.8573 5.1707 5.4284

Actual

4.113 5.695 7.588 8.468 8.665 8.693 8.685 8.681 8.679


GEV Volume Predictions (inches) Curve Fit for Site 616 (Belle Glade)
Actual Maximum Volumes with Weiss

[image: image15.emf]GEV Prediction Curve Fit with Weiss 

for Belle Glade (Site 616)
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GEV Curve Fit Plot with Actual Maximum Volumes for Site 616 (Belle Glade)
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