Rainfall Analysis for Site 6584 (Orange City)
[image: image1.emf]Years # Days with # Days  Years # Days with # Days 

 Missing Data Accumulated  Missing Data Accumulated

1944 7 0 1966 152 4

1945 13 3 1967 1 3

1946 88 6 1968 1 9

1947 136 4 1969 154 3

1948 64 7 1970 14 1

1949 72 0 1971 0 1

1950 38 6 1972 0 0

1951 8 2 1973 55 0

1952 2 3 1974 0 0

1953 0 1 1975 0 0

1954 202 3 1976 0 0

1955 62 2 1977 0 0

1956 3 13 1978 21 0

1957 116 10 1979 23 0

1958 35 0 1980 31 1

1959 0 1 1981 61 0

1960 0 1 1982 0 0

1961 0 0 1983 0 0

1962 0 0 1984 0 0

1963 0 0 1985 0 1

1964 36 2 1986 0 0

1965 80 9


Summary of Missing Data and Accumulations for Site 6584 (Orange City)
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 6584 (Orange City)

1948 & 1950 – Retained:  There were 64 days of missing data spread throughout the year.  There were no periods exceeding the selection criteria for missing data.
1949, 1955, 1964, 1973, 1980, & 1981 – Eliminated:  In 1949, there were 72 days of missing data starting at the beginning of the year and extending into March.  In 1955, there were 62 days of missing data including all of January and February.  In 1964, there were 36 days of missing data including the entire month of July.  In 1973, there were 55 days of missing data starting at the beginning of February and ending in mid-April.  In 1980, there were 31 days of missing data during the entire month of July.  In 1981, there were 61 days of missing data including all of May and June.
1958 – Retained:  There were 35 days of missing data including all of January.  The Histogram shows January as having a low average occurrence of annual maximum for this site.
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 1 2 1 1 1 1 0 0.8

2 0 0 0 0 2 3 2 2 2 1.2

3 2 2 2 2 3 3 2 2 3 2.3

4 2 3 3 3 2 2 1 2 2 2.2

5 0 0 0 1 0 0 0 0 0 0.1

6 4 5 5 5 4 4 6 5 4 4.7

7 11 10 5 5 2 2 2 0 1 4.2

8 3 2 3 2 3 3 4 6 6 3.6

9 6 3 4 3 5 5 5 6 5 4.7

10 1 3 5 5 6 5 5 4 5 4.3

11 0 0 0 0 0 0 0 0 0 0.0

12 0 1 1 1 1 1 1 1 1 0.9


Occurrence of Annual Maximum for each Month per Duration

Site 6584 (Orange City)
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

1944 1.3 2.05 3.12 3.94 5.74 5.8 5.8 5.8 5.8

1945 2.06 2.70 4.72 6.63 7.10 7.50 7.56 8.71 8.75

1946

1947

1948 1.44 1.82 1.83 2.30 2.78 3.32 3.39 3.39 3.60

1949

1950 2.00 2.60 3.44 4.00 6.12 8.09 9.36 9.36 9.85

1951 2.36 2.50 2.61 2.64 2.81 3.68 5.48 6.17 6.37

1952 1.65 2.08 2.88 3.41 3.41 3.41 3.74 5.13 5.71

1953 2.50 3.09 3.25 3.27 4.23 5.04 5.17 5.17 5.17

1954

1955

1956 2.04 2.43 3.17 3.75 5.28 5.82 6.09 6.26 6.28

1957

1958 1.96 2.15 2.69 3.01 3.36 3.73 3.73 3.73 5.79

1959 2.54 3.00 3.81 3.86 4.72 5.94 7.75 7.90 7.99

1960 3.05 3.37 4.56 6.89 7.71 8.01 8.34 8.41 8.63

1961 1.90 2.60 2.68 2.68 2.68 3.21 4.45 4.72 4.92

1962 2.62 3.14 3.14 3.14 3.42 3.66 4.39 4.77 5.00

1963 3.73 3.94 3.94 3.94 3.94 4.48 5.29 5.44 5.64

1964

1965

1966

1967 1.79 2.25 2.35 2.35 2.83 4.02 4.56 4.60 5.94

1968 2.57 4.14 4.20 4.99 6.83 8.30 8.96 8.96 10.09

1969

1970 1.93 2.07 2.07 2.07 2.92 2.99 3.37 3.61 5.13

1971 1.70 2.50 2.70 2.80 4.50 4.50 5.11 5.11 5.11

1972 1.80 2.20 3.90 4.40 4.40 5.50 5.80 5.80 5.80

1973

1974 1.50 2.10 2.80 2.90 3.10 4.10 6.60 7.10 7.10

1975 2.00 2.50 2.60 2.60 2.80 3.00 3.40 3.80 3.90

1976 1.50 1.90 2.00 2.00 2.60 3.00 3.50 4.00 4.80

1977 2.10 2.20 2.30 2.30 2.70 2.70 2.70 2.70 2.80

1978 2.30 3.10 3.30 3.30 4.20 4.20 4.60 4.60 4.70

1979 2.40 2.50 2.80 3.90 5.20 5.40 5.40 6.60 6.60

1980

1981

1982 2.80 3.40 5.60 6.50 7.10 7.30 8.20 8.20 8.20

1983 1.40 1.90 4.00 4.30 4.30 4.30 4.50 4.60 4.60

1984 1.60 2.00 2.70 2.70 3.80 3.80 3.90 4.00 4.70

1985 3.00 4.80 5.10 5.20 5.30 5.30 5.30 5.30 5.80

1986


Annual Maximum Volumes (inches) for Site 6584 (Orange City)
Distribution Analysis Report for Site 6584 (Orange City)
[image: image5.emf]Statistic 1 2 6 12 24 48 72 96 120

Mean 2.1221 2.6562 3.2503 3.6472 4.3407 4.8310 5.3945 5.6531 6.0266

2nd Moment 0.3245 0.5309 0.8884 1.7818 2.3303 2.8144 3.2986 3.3354 3.1632

Skew 0.7800 1.1900 0.7100 1.0100 0.6800 0.7400 0.6600 0.5400 0.6700

L-Moment 1 2.1221 2.6562 3.2503 3.6472 4.3407 4.8310 5.3945 5.6531 6.0266

L-Moment 2 0.3201 0.3917 0.5300 0.7296 0.8625 0.9420 1.0259 1.0401 0.9858

L-Moment CV 0.1508 0.1475 0.1631 0.2000 0.1987 0.1950 0.1902 0.1840 0.1636

L-Moment CS 0.1641 0.2959 0.1884 0.2507 0.2161 0.2213 0.1874 0.1625 0.1830

L-Moment CK 0.1273 0.1545 0.1344 0.1466 0.0377 0.0670 0.0999 0.0878 0.1885

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 6584 (Orange City)
[image: image6.emf]1 2 6 12 24 48 72 96 120

500 4.6705 7.7020 7.8607 11.6220 12.6434 14.0746 14.2867 13.8851 14.4338

200 4.2649 6.4572 7.0551 9.8983 11.0416 12.2592 12.7385 12.5836 12.9941

100 3.9552 5.6468 6.4584 8.7150 9.8951 10.9680 11.5905 11.5878 11.9207

50 3.6425 4.9331 5.8715 7.6246 8.7998 9.7412 10.4599 10.5801 10.8585

25 3.3253 4.3028 5.2919 6.6165 7.7499 8.5718 9.3424 9.5566 9.8036

10 2.8946 3.5747 4.5290 5.3880 6.4149 7.0945 7.8695 8.1636 8.4053

5 2.5511 3.0836 3.9397 4.5120 5.4202 6.0010 6.7304 7.0501 7.3176

3 2.2761 2.7394 3.4797 3.8702 4.6656 5.1758 5.8403 6.1569 6.4637

2 2.0278 2.4615 3.0733 3.3327 4.0147 4.4673 5.0534 5.3497 5.7059


GEV Volume Predictions (inches) without Weiss factors for Site 6584 (Orange City)

If any, the return periods shown in bold italics to indicate an inconsistency in the predictions.  
[image: image7.emf]1 2 6 12 24 48 72 96 120

500 5.3359 8.2142 8.0275 11.7440 12.7095 14.1113 14.3115 13.9032 14.4488

200 4.8725 6.8866 7.2048 10.0022 11.0993 12.2911 12.7606 12.6000 13.0077

100 4.5187 6.0223 6.5955 8.8065 9.9468 10.9965 11.6106 11.6028 11.9331

50 4.1614 5.2612 5.9961 7.7047 8.8458 9.7666 10.4781 10.5938 10.8698

25 3.7991 4.5889 5.4042 6.6859 7.7903 8.5941 9.3586 9.5690 9.8138

10 3.3070 3.8124 4.6251 5.4446 6.4485 7.1129 7.8832 8.1742 8.4140

5 2.9146 3.2887 4.0233 4.5594 5.4485 6.0166 6.7421 7.0592 7.3252

3 2.6003 2.9215 3.5535 3.9109 4.6899 5.1893 5.8505 6.1649 6.4704

2 2.3167 2.6252 3.1385 3.3677 4.0356 4.4789 5.0622 5.3566 5.7118


GEV Volume Predictions (inches) with Weiss factors for Site 6584 (Orange City)
[image: image8.emf]GEV Distribution with Weiss 
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GEV Distribution Plot with Weiss Factors for Site 6584 (Orange City)
[image: image9.emf]a*(b+D)^n    a    b    n   r^2

500 6.28 0.00 0.19 0.90

200 5.48 0.00 0.20 0.94

100 4.92 0.00 0.20 0.96

50 4.40 0.00 0.20 0.98

25 3.92 0.00 0.20 0.99

10 3.31 0.00 0.20 1.00

5 2.78 0.26 0.20 1.00

3 2.31 0.83 0.21 1.00

2 2.03 1.00 0.21 0.99


Curve Fit Parameters with Weiss for Site 6584 (Orange City)
[image: image10.emf]1 2 6 12 24 48 72 96 120

500 6.2800 7.1640 8.8269 10.0694 11.4868 13.1038 14.1531 14.9483 15.5957

200 5.4800 6.2949 7.8417 9.0078 10.3472 11.8858 12.8898 13.6532 14.2763

100 4.9200 5.6516 7.0404 8.0873 9.2898 10.6712 11.5726 12.2580 12.8174

50 4.4000 5.0543 6.2963 7.2325 8.3080 9.5434 10.3495 10.9624 11.4628

25 3.9200 4.5029 5.6094 6.4435 7.4016 8.5023 9.2205 9.7665 10.2123

10 3.3100 3.8022 4.7365 5.4408 6.2499 7.1792 7.7856 8.2467 8.6231

5 2.9115 3.2724 4.0120 4.5893 5.2605 6.0362 6.5437 6.9300 7.2455

3 2.6226 2.8740 3.4581 3.9477 4.5348 5.2268 5.6846 6.0350 6.3222

2 2.3481 2.5568 3.0547 3.4788 3.9908 4.5966 4.9980 5.3054 5.5575

Actual 4.261 5.119 5.719 6.962 7.75 8.322 9.376 9.372 10.101


GEV Volume Predictions (inches) Curve Fit for Site 6584 (Orange City)
Actual Maximum Volumes with Weiss

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

Orange City (Site 6584)
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GEV Curve Fit Plot with Actual Maximum Volumes for Site 6584 
(Orange City)
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