Rainfall Analysis for Site 1271 (Canal Point)
[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 3 1974 0 1

1944 2 0 1975 0 1

1945 0 0 1976 0 1

1946 7 2 1977 0 2

1947 0 3 1978 0 4

1948 0 1 1979 28 1

1949 0 0 1980 0 0

1950 0 4 1981 0 1

1951 0 0 1982 9 2

1952 1 5

1983 75 8

1953 0 0 1984 1 6

1954 7 16 1985 0 12

1955 0 0 1986 0 7

1956 0 3

1987 80 8

1957 1 9

1988 274 0

1958 0 2

1989 108 0

1959 0 4

1990 147 8

1960 2 5

1991 43 5

1961 3 5

1992 80 5

1962 1 2

1993 104 1

1963 0 0

1994 79 3

1964 0 3

1995 243 0

1965 0 1

1966 0 2

1967 0 0

1968 0 2

1969 0 0

1970 0 0

1971 0 1

1972 0 1


Summary of Missing Data and Accumulations for Site 1271 (Canal Point)
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 1271 (Canal Point)

1983 – Eliminated:  There were 75 days of missing data including the entire months of June and July.  The Histogram shows June as the month with the highest occurrence of annual maximum volumes.
1987 – Eliminated:  There were 80 days of missing data including a period starting on October 21st through the end of the year.  
[image: image2.emf]Site Start  End  Depth Cum.  Intensity Duration Cum. Storm QC 

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

1271 6/1/1987 0:00 6/1/1987 1:00 0 0 60 0 1 m

1271 6/3/1987 9:00 6/3/1987 10:00 0 0 60 0 1 M

1271 6/10/1987 13:00 6/10/1987 14:00 0 0 60 0 1 m

1271 6/17/1987 11:00 6/17/1987 12:00 0 0 60 0 1 M

1271 10/21/1987 14:00 10/21/1987 15:00 0 0 60 0 1 m

1271 10/31/1987 23:00 11/1/1987 0:00 0 0 60 0 1 M

1271 11/1/1987 0:00 11/1/1987 1:00 0 0 60 0 2 m

1271 11/30/1987 23:00 12/1/1987 0:00 0 0 60 0 1 M

1271 12/1/1987 0:00 12/1/1987 1:00 0 0 60 0 2 m

1271 12/31/1987 23:00 1/1/1988 0:00 0 0 60 0 1 M

m = Start of Missing Data

M = End of Missing Data


Missing Data for 1987 for Site 1271 (Canal Point)
1991 – Retained:  There were 43 days of missing data scattered through the year in groups of several days.  Review of the raw data and the dates below of the storms producing the maximum volumes showed no missing data during periods of frequent rainfall.
[image: image3.emf]1 2 6 12 24 48 72 96 120

1991 23-Aug-91 23-Aug-91 23-Aug-91 31-Mar-91 15-Jan-91 15-Jan-91 15-Jan-91 15-Jan-91 15-Jan-91


1992 – Retained:  There were 80 days of missing data scattered through the year.  Review of the raw data indicated that none of the missing days were near the storms, shown below, which produced the maximum volumes.
[image: image4.emf]1 2 6 12 24 48 72 96 120

1992 8-Sep-92 8-Sep-92 8-Sep-92 8-Sep-92 8-Sep-92 27-Jun-92 27-Jun-92 26-Jun-92 25-Jun-92


1994 – Eliminated:  There were 79 days of missing data including nearly all of November, all of December, and the last 15 days of May.
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: image5.emf]Canal Point (Site 1271)                     
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[image: image6.emf]Durations (hrs) >>

1 2 6 12 24 48 72 96 120 Average

1

1 1 1 1 2 2 1 2 1 1.3

2

0 0 0 0 0 0 0 0 0 0.0

3

1 0 4 4 3 1 1 1 1 1.8

4

1 1 0 1 1 1 0 0 1 0.7

5

6 5 4 5 2 3 2 3 3 3.7

6

11 13 10 10 12 13 15 15 13 12.4

7

9 8 6 3 1 2 3 3 5 4.4

8

5 7 4 3 2 5 4 5 4 4.3

9

9 7 10 10 12 11 12 11 11 10.3

10

3 4 6 6 7 5 5 5 5 5.1

11

0 1 1 2 2 2 2 1 1 1.3

12

1 0 1 2 3 2 2 1 2 1.6


Occurrence of Annual Maximum for each Month per Duration

Site 1271 (Canal Point)

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: image7.emf]Durations (hrs)>>

1 2 6 12 24 48 72 96 120

1942

1.87 2.38 4.78 5.08 6.1 6.8 8.3 8.68 8.71

1943

1.43 2.15 2.76 2.77 2.84 3.03 3.13 4.02 4.73

1944

1.74 1.86 1.92 2.21 2.65 3.45 4.27 4.87 4.87

1945

2.29 2.39 2.46 4.01 4.57 4.85 6.11 6.80 7.10

1946

1.40 2.20 3.90 4.70 4.73 4.73 4.73 4.80 4.91

1947

2.74 4.75 4.98 5.01 7.10 7.89 7.92 10.52 10.55

1948

2.05 3.24 3.29 3.29 5.44 6.96 7.21 7.21 7.81

1949

2.44 2.61 4.19 4.61 4.82 4.88 5.49 5.53 5.89

1950

1.43 1.58 2.15 3.14 4.27 5.28 5.48 5.78 7.36

1951

2.31 2.56 4.14 5.87 6.59 7.33 8.76 8.79 8.82

1952

1.87 2.57 3.70 3.80 3.82 3.95 3.95 6.68 6.70

1953

2.27 2.30 2.76 3.02 3.82 5.09 5.54 6.02 6.25

1954

2.39 2.57 3.00 3.24 5.43 6.90 6.99 6.99 6.99

1955

2.10 3.46 3.88 4.49 4.95 6.92 6.96 6.96 7.48

1956

2.08 2.33 2.37 2.38 2.40 3.74 3.74 4.64 4.96

1957

2.30 3.71 3.78 3.87 4.07 4.48 5.15 5.64 5.64

1958

2.07 2.36 2.59 2.65 2.73 3.02 3.07 3.17 3.69

1959

1.84 2.17 3.59 4.37 5.15 5.41 6.05 6.31 6.34

1960

1.90 2.30 2.60 2.90 3.66 4.52 4.54 4.54 5.54

1961

1.94 2.35 3.22 4.40 5.48 5.63 5.63 5.63 5.63

1962

1.76 2.21 3.25 3.25 3.36 4.37 4.51 4.53 5.19

1963

1.58 1.61 1.91 2.88 4.49 4.54 4.54 4.54 4.54

1964

2.45 2.90 3.03 3.03 3.47 5.05 5.10 5.10 5.11

1965

1.55 2.10 3.35 3.36 3.55 5.21 5.37 5.59 5.85

1966

1.37 2.24 2.82 2.82 4.30 5.68 5.69 5.69 5.72

1967

1.43 2.16 2.33 2.33 2.37 3.16 3.19 3.19 3.45

1968

1.75 2.17 2.74 3.50 3.93 5.74 5.84 5.90 6.14

1969

2.80 2.81 2.84 2.84 2.85 3.87 3.87 4.36 4.36

1970

2.07 2.69 5.00 5.85 7.34 7.96 7.96 8.25 8.26

1971

1.15 1.61 2.70 2.83 2.85 3.09 3.42 4.28 4.88

1972

1.44 1.60 1.72 1.72 1.72 2.99 3.10 3.11 3.11

1973

1.68 1.73 2.18 2.20 2.45 2.63 2.63 2.71 2.73

1974

1.94 1.98 2.15 2.15 2.50 3.79 4.18 4.18 4.18

1975

2.95 4.15 4.46 4.48 4.49 4.60 5.08 5.20 6.69

1976

1.69 2.42 2.78 2.95 3.95 4.34 4.38 4.76 4.76

1977

2.69 3.52 3.53 3.53 6.34 7.25 7.97 7.97 7.97

1978

3.39 4.89 4.95 4.97 5.48 5.56 5.63 6.24 7.83

1979

1.94 2.09 2.10 2.10 2.13 2.94 3.39 3.39 3.39

1980

2.05 2.58 3.57 3.59 3.71 5.77 8.14 8.17 8.24

1981

1.41 1.46 1.51 2.30 2.40 2.85 3.47 3.96 4.08

1982

1.01 1.27 2.50 2.79 2.88 3.34 3.92 4.13 4.15

1983

1984

0.63 0.84 2.10 2.75 3.20 4.31 4.78 4.79 4.79

1985

0.75 1.28 3.16 3.16 4.51 5.98 6.34 6.34 6.34

1986

0.93 1.54 2.19 2.42 2.48 3.93 4.13 4.16 4.85

1987

1988

1989

1990

1991

1.54 2.19 2.33 3.51 4.61 4.65 4.65 4.65 4.65

1992

1.26 2.07 2.69 2.69 2.69 4.11 5.06 6.93 7.77

1993

1994

1.31 1.89 2.59 2.70 2.70 3.25 3.42 3.86 4.17

1995


Annual Maximum Volumes (inches) for Site 1271 (Canal Point)
Distribution Analysis Report for Site 1271 (Canal Point)
[image: image8.emf]Statistic 1 2 6 12 24 48 72 96 120

Mean

1.8506 2.3796 3.0328 3.3726 3.9866 4.8047 5.1655 5.5226 5.8121

2nd Moment

0.3290 0.6793 0.8062 1.0093 1.9177 2.0679 2.5539 2.8785 2.9674

Skew

0.2500 1.1500 0.6200 0.7400 0.5500 0.4900 0.5600 0.7100 0.4800

L-Moment 1

1.8506 2.3796 3.0328 3.3726 3.9866 4.8047 5.1655 5.5226 5.8121

L-Moment 2

0.3242 0.4330 0.5071 0.5610 0.7872 0.8210 0.9072 0.9509 0.9799

L-Moment CV

0.1752 0.1820 0.1672 0.1663 0.1975 0.1709 0.1756 0.1722 0.1686

L-Moment CS

0.0442 0.2018 0.1610 0.1923 0.1379 0.1238 0.1436 0.1525 0.1115

L-Moment CK

0.1545 0.2735 0.1056 0.1143 0.0710 0.0778 0.0905 0.1278 0.0915

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 1271 (Canal Point)
[image: image9.emf]1 2 6 12 24 48 72 96 120

500

3.5457 6.3355 7.0242 8.3233 9.6867 10.4577 11.8720 12.7801 12.2721

200

3.3924 5.6096 6.3970 7.4455 8.8729 9.6987 10.8908 11.6784 11.4516

100

3.2553 5.0808 5.9161 6.7986 8.2303 9.0884 10.1218 10.8246 10.7811

50

3.0963 4.5680 5.4288 6.1648 7.5620 8.4435 9.3272 9.9510 10.0629

25

2.9112 4.0689 4.9329 5.5417 6.8644 7.7596 8.5030 9.0539 9.2903

10

2.6149 3.4229 4.2567 4.7255 5.8837 6.7799 7.3531 7.8168 8.1651

5

2.3357 2.9326 3.7151 4.0984 5.0734 5.9546 6.4104 6.8145 7.2011

3

2.0803 2.5552 3.2799 3.6108 4.4060 5.2645 5.6388 6.0020 6.3841

2

1.8225 2.2256 2.8861 3.1816 3.7894 4.6186 4.9294 5.2610 5.6107


GEV Volume Predictions (inches) without Weiss factors for Site 1271 (Canal Point)
[image: image10.emf]1 2 6 12 24 48 72 96 120

500

4.0508 6.7568 7.1733 8.4107 9.7373 10.4850 11.8926 12.7968 12.2848

200

3.8757 5.9826 6.5328 7.5237 8.9192 9.7240 10.9097 11.6936 11.4635

100

3.7190 5.4186 6.0417 6.8700 8.2732 9.1120 10.1393 10.8386 10.7924

50

3.5374 4.8717 5.5440 6.2296 7.6015 8.4655 9.3434 9.9640 10.0733

25

3.3259 4.3395 5.0376 5.5999 6.9003 7.7798 8.5177 9.0657 9.2999

10

2.9875 3.6505 4.3470 4.7751 5.9145 6.7976 7.3659 7.8269 8.1736

5

2.6684 3.1277 3.7939 4.1414 5.0999 5.9701 6.4215 6.8234 7.2086

3

2.3766 2.7251 3.3495 3.6487 4.4290 5.2782 5.6485 6.0098 6.3907

2

2.0821 2.3736 2.9474 3.2150 3.8091 4.6306 4.9380 5.2678 5.6165


GEV Volume Predictions (inches) with Weiss factors for Site 1271 (Canal Point)

[image: image11.emf]GEV Distribution with Weiss 

Canal Point (Site 1271)

0

2

4

6

8

10

12

14

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 1271 (Canal Point)
[image: image12.emf]a*(b+D)^n    a    b    n   r^2

500

4.88 0.00 0.21 0.96

200

4.47 0.00 0.21 0.98

100

4.15 0.00 0.21 0.98

50

3.83 0.00 0.21 0.99

25

3.49 0.00 0.21 0.99

10

2.90 0.30 0.22 1.00

5

2.44 0.62 0.23 1.00

3

2.10 0.83 0.23 1.00

2

1.81 0.94 0.23 1.00


Curve Fit Parameters with Weiss for Site 1271 (Canal Point)
[image: image13.emf]1 2 6 12 24 48 72 96 120

500

4.8800 5.6446 7.1094 8.2233 9.5118 11.0022 11.9801 12.7261 13.3367

200

4.4700 5.1704 6.5121 7.5324 8.7127 10.0779 10.9736 11.6569 12.2162

100

4.1500 4.8003 6.0459 6.9932 8.0890 9.3564 10.1880 10.8224 11.3417

50

3.8300 4.4301 5.5797 6.4540 7.4652 8.6349 9.4024 9.9879 10.4671

25

3.4900 4.0368 5.0844 5.8810 6.8025 7.8684 8.5677 9.1013 9.5379

10

3.0723 3.4832 4.3476 5.0371 5.8510 6.8056 7.4372 7.9213 8.3187

5

2.7263 3.0451 3.7687 4.3715 5.0978 5.9615 6.5378 6.9816 7.3471

3

2.4131 2.6677 3.2669 3.7767 4.3961 5.1359 5.6305 6.0118 6.3259

2

2.1080 2.3195 2.8261 3.2615 3.7928 4.4290 4.8547 5.1829 5.4534

Actual

3.873 5.215 5.106 5.932 7.378 7.981 8.775 10.534 10.561


GEV Volume Predictions (inches) Curve Fit for Site 1271 (Canal Point)
Actual Maximum Volumes with Weiss

[image: image14.emf]GEV Prediction Curve Fit with Weiss 

for  Canal Point (Site 1271)
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GEV Curve Fit Plot with Actual Maximum Volumes for Site 1271 (Canal Point)
The actual maximum volume (with Weiss) for the 2-hour duration plots on the 200-year return period line.  Notice that the true actual volume, 4.89 inches, when adjusted by the Weiss factor of 1.0660, becomes 5.215 inches.  This adjusted volume is greater than the adjusted 6-hour duration of 5.106 inches.  
When plotting the unadjusted 2-hour actual maximum, the result falls on the 100-year return period line.  The closeness of the unadjusted 2-hour (4.89 inches) and 6-hour (5.00 inches) creates this irregularity.  
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