Rainfall Analysis for Site 6988 (Pennsuco 5)
[image: image1.emf]Years # Days with # Days  Years # Days with # Days 

 Missing Data Accumulated  Missing Data Accumulated

1942 48 4 1975 0 0

1943 0 3 1976 0 0

1944 0 3 1977 25 0

1945 8 3 1978 108 1

1946 13 0 1979 24 0

1947 0 3 1980 30 0

1948 12 2 1981 0 0

1949 14 4 1982 0 0

1950 25 3 1983 0 0

1951 25 0 1984 0 4

1952 2 4 1985 0 0

1953 0 3 1986 57 0

1954 0 9 1987 1 0

1955 0 3 1988 0 0

1956 0 1 1989 19 0

1957 0 2 1990 149 0

1958 8 5 1991 98 2

1959 0 6 1992 301 1

1960 4 3 1993 145 0

1961 0 2 1994 2 1

1962 6 8 1995 4 0

1963 0 1 1996 34 0

1964 0 7 1997 6 0

1965 0 11 1998 3 0

1966 0 1 1999 62 0

1967 0 6 2000 37 0

1968 48 1 2001 12 0

1969 196 0 2002 1 0

1970 365 0 2003 24 0

1971 365 0

1972 91 0

1973 15 0

1974 31 0


Summary of Missing Data and Accumulations for Site 6988 (Pennsuco)
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 6988 (Pennsuco)

1968 – Eliminated:  There were 48 days of missing data occurring mostly in June and July.  The Histogram shows June as having the highest average occurrence of annual maximum volumes for this site.

1974 – Retained:  There were 31 days of missing data occurring during the entire month of December.  The Histogram shows December as having a very low average occurrence of annual maximum volumes for this site.

1980 – Eliminated:  There were 30 days of missing data during the entire month of April.  The Histogram shows April as having a relatively high average occurrence of annual maximum volumes for this site.

1986 and 1996 – Retained:  In 1986, there were 57 days of missing data primarily during all of January and part of February.  In 1996, there were 34 days of missing data during these months.  The Histogram shows January and February as having no average occurrences of annual maximum volumes for this site.

1999 – Eliminated:  There were 62 days of missing data spread through July, August, and September.  The Histogram shows these months as having relatively high average occurrence of annual maximum volumes for this site.

2000 – Retained:  There were 37 days of missing data primarily during March, April, and May.  The selection criteria of no more than 28 days of missing data were not exceeded.
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 0 0 0 0 0 0 0 0.0

2 0 0 0 1 0 0 0 0 0 0.1

3 0 1 1 2 2 2 1 0 1 1.1

4 4 7 9 8 8 6 5 5 4 6.2

5 4 3 4 5 2 2 1 2 3 2.9

6 12 13 13 13 11 13 16 16 15 13.6

7 12 8 6 4 6 6 5 4 4 6.1

8 8 8 5 5 5 6 6 8 6 6.3

9 5 3 4 4 4 3 7 7 10 5.2

10 4 6 4 3 6 8 7 6 5 5.4

11 0 0 2 3 2 2 1 1 1 1.3

12 0 0 1 1 3 1 0 0 0 0.7


Occurrence of Annual Maximum for each Month per Duration

Site 6988 (Pennsuco 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.  

[image: image4.emf]Durations (hrs)>>

1 2 6 12 24 48 72 96 120

1942 1.65 1.85 3.43 3.78 3.82 5.88 6.76 7.4 8.36

1943 2.50 3.28 4.50 4.50 7.05 7.20 7.20 7.20 7.66

1944 1.68 2.58 3.30 3.77 4.75 7.15 8.81 9.13 9.18

1945 2.26 3.16 3.40 4.65 4.75 4.75 4.85 5.33 5.38

1946 2.10 2.37 3.04 3.14 3.18 3.89 4.58 4.88 5.51

1947 2.80 5.00 6.70 8.18 8.70 9.64 9.74 10.00 10.14

1948 2.34 2.37 2.71 3.87 6.18 9.99 9.99 9.99 9.99

1949 3.00 4.55 4.57 4.57 4.60 6.14 7.37 7.57 7.61

1950 1.50 2.30 3.07 4.18 4.28 4.73 4.90 5.63 5.73

1951 1.89 2.81 2.97 3.03 3.08 5.02 5.04 7.44 7.52

1952 2.15 3.65 4.55 4.57 4.60 6.23 7.02 7.66 7.66

1953 2.20 2.42 2.95 2.98 3.55 5.68 7.03 7.31 7.82

1954 2.00 2.44 2.66 3.19 4.49 5.24 6.53 6.96 7.16

1955 2.00 2.26 5.00 7.40 7.93 9.28 9.54 9.54 10.01

1956 2.83 4.76 4.85 4.88 5.27 6.10 6.19 6.82 8.55

1957 2.10 3.81 4.85 6.70 8.95 8.95 8.95 8.95 8.95

1958 1.80 2.01 2.41 2.41 4.31 4.49 5.99 5.99 6.01

1959 2.88 2.90 2.92 3.41 5.92 7.28 9.48 11.62 12.33

1960 1.65 2.95 3.58 3.63 5.45 6.25 6.32 6.66 7.77

1961 2.22 3.02 3.05 3.11 3.61 4.31 5.98 6.20 6.90

1962 2.30 2.43 4.17 4.17 4.17 4.17 4.70 5.10 5.70

1963 2.16 2.26 2.80 2.87 2.95 3.27 3.98 5.35 5.53

1964 2.95 3.54 3.92 4.27 4.97 6.22 7.26 7.31 7.48

1965 1.53 2.04 2.60 3.88 4.42 4.88 7.72 7.72 7.75

1966 2.50 2.69 3.02 4.49 6.15 6.27 6.38 6.70 9.23

1967 2.10 2.35 5.00 5.10 5.75 6.41 7.79 8.79 9.44

1968

1969

1970

1971

1972

1973 1.70 2.00 2.10 2.40 3.50 4.60 6.30 6.90 6.90

1974 2.10 2.30 2.30 2.30 2.60 2.60 2.90 3.10 4.50

1975 1.80 2.20 2.30 2.40 2.40 4.30 5.30 5.40 5.70

1976 1.80 2.40 2.50 2.50 3.50 4.20 4.30 4.30 4.50

1977 1.70 3.10 3.50 3.50 3.70 5.50 6.10 6.30 6.30

1978

1979 2.40 3.50 8.00 9.70 10.50 10.60 10.60 10.60 10.60

1980

1981 2.00 2.90 5.00 7.20 9.60 12.80 14.00 14.20 14.50

1982 1.70 2.00 2.80 3.40 3.60 5.10 5.30 5.70 5.80

1983 2.10 4.00 5.30 5.30 5.90 7.30 7.50 8.00 8.30

1984

1985 3.70 4.40 4.50 4.50 5.10 5.80 5.80 7.00 7.50

1986 1.70 2.00 2.10 2.20 2.20 3.30 3.80 4.00 5.00

1987 1.60 2.00 2.10 2.50 3.30 3.40 3.70 3.70 4.30

1988 2.40 2.50 2.50 2.50 2.60 2.90 3.20 3.50 4.00

1989 2.40 2.70 3.10 3.10 3.10 3.20 3.50 3.70 3.90

1990

1991

1992

1993

1994 2.20 2.90 3.40 3.90 4.80 8.30 8.80 9.20 9.20

1995 1.20 2.00 4.10 4.40 5.20 7.30 8.60 9.30 9.80

1996 1.30 1.40 1.80 2.80 3.00 3.90 4.30 5.40 6.70

1997 2.30 2.40 2.50 3.70 4.00 4.10 5.30 5.90 6.50

1998 2.10 2.50 3.50 4.20 4.80 4.80 5.80 6.20 6.20

1999

2000 1.80 2.40 4.30 4.80 5.10 5.80 6.20 6.30 7.10

2001 2.10 2.20 2.90 4.30 5.10 5.60 6.50 6.90 7.00

2002 1.90 2.20 2.40 2.40 3.30 3.80 4.70 4.80 5.10

2003 1.60 1.80 2.60 2.70 2.80 3.00 3.10 3.70 4.00


Annual Maximum Volumes (inches) for Site 6988 (Pennsuco 5)
Distribution Analysis Report for Site 6988 (Pennsuco 5)
[image: image5.emf]Statistic 1 2 6 12 24 48 72 96 120

Mean 2.0957 2.7265 3.5024 4.0292 4.7465 5.7473 6.4429 6.8847 7.3218

2nd Moment 0.2260 0.6448 1.5274 2.4867 3.5116 4.7632 5.0156 5.0570 4.8601

Skew 0.8500 1.1400 1.3300 1.5500 1.2300 1.0400 0.8200 0.7400 0.7500

L-Moment 1 2.0957 2.7265 3.5024 4.0292 4.7465 5.7473 6.4429 6.8847 7.3218

L-Moment 2 0.2603 0.4287 0.6582 0.8134 0.9990 1.1911 1.2435 1.2482 1.2277

L-Moment CV 0.1242 0.1572 0.1879 0.2019 0.2105 0.2072 0.1930 0.1813 0.1677

L-Moment CS 0.1353 0.2787 0.2481 0.2683 0.2464 0.2061 0.1323 0.1140 0.1119

L-Moment CK 0.1777 0.1821 0.1406 0.2062 0.1899 0.1628 0.1451 0.1658 0.1383

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 6988 (Pennsuco 5)
[image: image6.emf]1 2 6 12 24 48 72 96 120

500 3.9635 7.9170 10.6273 13.5104 15.4954 16.8009 15.2693 15.1863 15.4265

200 3.6997 6.6968 9.1001 11.3482 13.2033 14.7413 14.0390 14.1198 14.3953

100 3.4907 5.8864 8.0484 9.8946 11.6217 13.2490 13.0605 13.2511 13.5530

50 3.2728 5.1605 7.0766 8.5788 10.1578 11.8083 12.0367 12.3231 12.6511

25 3.0447 4.5082 6.1756 7.3841 8.7983 10.4126 10.9611 11.3278 11.6814

10 2.7229 3.7395 5.0742 5.9586 7.1330 8.6158 9.4379 9.8831 10.2700

5 2.4560 3.2101 4.2862 4.9642 5.9392 7.2596 8.1697 8.6497 9.0614

3 2.2357 2.8328 3.7073 4.2482 5.0607 6.2201 7.1189 7.6073 8.0375

2 2.0316 2.5239 3.2213 3.6572 4.3223 5.3158 6.1430 6.6227 7.0686


GEV Volume Predictions (inches) without Weiss factors for Site 6988 (Pennsuco 5)

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

500 4.5281 8.4435 10.8528 13.6522 15.5764 16.8447 15.2958 15.2061 15.4425

200 4.2268 7.1421 9.2933 11.4674 13.2722 14.7797 14.0634 14.1381 14.4103

100 3.9880 6.2778 8.2192 9.9985 11.6824 13.2835 13.0832 13.2683 13.5671

50 3.7391 5.5036 7.2268 8.6689 10.2108 11.8391 12.0576 12.3391 12.6643

25 3.4784 4.8080 6.3067 7.4616 8.8442 10.4397 10.9802 11.3425 11.6936

10 3.1108 3.9882 5.1819 6.0212 7.1703 8.6382 9.4543 9.8960 10.2807

5 2.8059 3.4236 4.3771 5.0164 5.9702 7.2785 8.1838 8.6610 9.0708

3 2.5542 3.0211 3.7859 4.2928 5.0871 6.2363 7.1312 7.6172 8.0459

2 2.3210 2.6918 3.2897 3.6956 4.3448 5.3297 6.1537 6.6313 7.0759


GEV Volume Predictions (inches) with Weiss factors for Site 6988 (Pennsuco 5)
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GEV Distribution Plot with Weiss Factors for Site 6988 (Pennsuco 5)
[image: image9.emf]a*(b+D)^n    a    b    n   r^2

500 6.43 0.00 0.22 0.80

200 5.55 0.00 0.23 0.88

100 4.95 0.00 0.24 0.92

50 4.40 0.00 0.24 0.96

25 3.88 0.00 0.24 0.98

10 3.26 0.00 0.25 1.00

5 2.69 0.30 0.26 1.00

3 2.17 1.00 0.27 1.00

2 1.94 1.00 0.27 0.99


Curve Fit Parameters with Weiss for Site 6988 (Pennsuco 5)
[image: image10.emf]1 2 6 12 24 48 72 96 120

500 6.4300 7.4892 9.5368 11.1079 12.9377 15.0690 16.4750 17.5514 18.4345

200 5.5500 6.5092 8.3805 9.8289 11.5277 13.5201 14.8416 15.8568 16.6919

100 4.9500 5.8459 7.6096 8.9869 10.6134 12.5344 13.8155 14.8030 15.6174

50 4.4000 5.1964 6.7641 7.9883 9.4342 11.1417 12.2804 13.1582 13.8821

25 3.8800 4.5823 5.9647 7.0443 8.3192 9.8249 10.8291 11.6032 12.2415

10 3.2600 3.8768 5.1022 6.0675 7.2156 8.5808 9.4962 10.2044 10.7898

5 2.8799 3.3404 4.3409 5.1657 6.1661 7.3719 8.1871 8.8205 9.3459

3 2.6166 2.9193 3.6697 4.3374 5.1749 6.2060 6.9113 7.4626 7.9216

2 2.3393 2.6099 3.2808 3.8776 4.6264 5.5482 6.1787 6.6716 7.0820

Maximum 4.227 5.332 8.17 9.802 10.555 12.833 14.024 14.218 14.515


GEV Volume Predictions (inches) Curve Fit for Site 6988 (Pennsuco 5)
Actual Maximum Volumes with Weiss

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

Pennsuco 5 (Site 6988)
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GEV Curve Fit Plot with Actual Maximum Volumes for Site 6988 (Pennsuco 5)
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