Rainfall Analysis for Site 4273 (Inglis)
[image: image1.emf]Years # Days with # Days  Years # Days with # Days 

 Missing Data Accumulated  Missing Data Accumulated

1942 0 0 1973 0 0

1943 0 1

1974 31 0

1944 0 0 1975 0 0

1945 0 2 1976 0 0

1946 0 1

1977 70 0

1947 0 4

1978 155 1

1948 6 1 1979 0 1

1949 13 0 1980 0 0

1950 8 0 1981 0 0

1951 7 2 1982 2 0

1952 0 1 1983 0 0

1953 9 8 1984 1 0

1954 3 2 1985 12 0

1955 2 1 1986 0 0

1956 0 1 1987 0 0

1957 0 0 1988 0 0

1958 5 2 1989 20 0

1959 0 3 1990 0 0

1960 0 6 1991 0 0

1961 0 3

1992 50 0

1962 0 7

1993 31 0

1963 0 1 1994 0 0

1964 1 2

1995 34 0

1965 2 9 1996 0 0

1966 4 5 1997 3 0

1967 0 2 1998 2 0

1968 1 5 1999 2 0

1969 0 3 2000 0 3

1970 5 7 2001 2 0

1971 10 14 2002 14 0

1972 63 1

2003 0 0

2004 0 0


Summary of Missing Data and Accumulations for Site 4273 (Inglis)
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 4273 (Inglis)
1972, 1992, & 1995 – Eliminated:  In 1972, there were 63 days of missing data including the entire month of August, a peak rainfall season month.  In 1992, there were 50 days of missing data in August and September, peak rainfall months.  In 1995, there were 34 days of missing data including all of August and 3 days of September.  Both months have a high occurrence of maximum volumes for the site.

1974, 1977, and 1993 – Retained:  In 1974, all 31 days of January are missing data.   The storms producing the maximum volumes for 1974 occurred in July as shown below.
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1974 1-Jul-74 28-Jul-74 28-Jul-74 28-Jul-74 27-Jul-74 26-Jul-74 26-Jul-74 25-Jul-74 25-Jul-74


In 1977, there were 70 days of missing data involving all of November and December.  The storms for 1977 occurred in August as shown below.
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1977 20-Aug-77 20-Aug-77 20-Aug-77 20-Aug-77 20-Aug-77 20-Aug-77 19-Aug-77 19-Aug-77 19-Aug-77


In 1993, there were 31 days of missing data all in the month of March.  The storms producing the maximum volumes shown below for 1993 occurred all on August 15th.
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1993 15-Aug-93 15-Aug-93 15-Aug-93 15-Aug-93 15-Aug-93 15-Aug-93 15-Aug-93 15-Aug-93 15-Aug-93


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: image6.emf]Durations (hrs) >>

1 2 6 12 24 48 72 96 120 Average

1

2 3 7 6 6 4 3 4 1 4.0

2

4 4 5 6 6 5 4 4 3 4.6

3

4 3 4 4 4 3 4 3 3 3.6

4

5 3 2 2 2 1 1 1 1 2.0

5

1 1 1 0 0 0 1 1 1 0.7

6

11 8 6 6 4 4 6 8 9 6.9

7

10 12 11 10 7 9 10 11 12 10.2

8

12 10 8 7 11 14 16 14 16 12.0

9

5 11 8 11 10 12 9 9 9 9.3

10

3 3 5 6 5 4 2 2 3 3.7

11

1 0 1 1 1 1 1 1 1 0.9

12

2 2 2 1 4 3 3 2 1 2.2


Occurrence of Annual Maximum for each Month per Duration

for Site 4273 (Inglis)

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

2.55 3.90 4.67 4.70 4.70 4.90 4.93 5.05 5.05

1943

1.29 1.62 2.01 2.66 2.80 3.74 3.78 3.79 4.42

1944

1.43 2.17 3.72 5.62 6.56 6.71 6.71 6.71 6.71

1945

1.33 1.61 2.70 2.95 3.96 6.60 7.92 8.29 8.33

1946

1.60 1.73 2.21 2.26 2.78 3.40 5.11 5.74 5.85

1947

3.67 4.31 4.51 5.67 6.77 7.29 7.69 7.95 8.35

1948

1.93 2.57 3.43 3.70 3.70 4.75 5.12 5.28 5.34

1949

1.92 3.22 4.60 6.40 7.40 10.48 11.36 11.81 11.81

1950

1.31 1.85 3.83 6.65 8.87 10.89 11.39 11.39 11.39

1951

1.85 2.14 3.36 3.87 5.01 5.10 5.10 5.10 5.10

1952

1.64 1.82 1.99 2.21 2.75 3.50 3.50 3.50 3.65

1953

1.91 1.98 2.77 4.00 4.14 4.28 4.51 5.14 5.40

1954

1.81 2.20 3.15 3.86 4.60 5.75 6.39 6.91 7.71

1955

1.28 1.40 1.82 1.87 2.05 2.30 2.51 2.79 2.79

1956

2.28 3.46 4.49 4.50 4.50 4.70 4.71 4.74 5.94

1957

1.44 2.31 3.43 4.12 5.58 6.58 6.90 7.68 9.17

1958

1.69 2.12 3.01 3.23 3.27 3.35 3.63 3.88 4.40

1959

1.64 2.83 3.11 3.12 4.20 5.17 5.40 6.40 7.02

1960

1.55 2.31 4.01 4.50 5.54 6.39 10.06 10.15 11.14

1961

1.65 1.80 2.09 2.17 2.79 2.79 3.06 3.47 3.59

1962

1.98 2.08 2.41 2.41 2.45 3.18 4.26 4.76 6.36

1963

1.10 1.40 1.60 2.06 2.06 2.06 2.06 2.06 2.06

1964

2.22 3.49 5.87 7.14 10.81 13.82 15.69 15.74 15.74

1965

2.07 2.07 2.98 3.58 3.58 6.03 7.93 8.96 10.88

1966

1.54 1.89 2.91 3.65 4.00 4.79 4.83 5.02 5.02

1967

1.31 1.82 2.32 2.46 3.14 3.63 3.98 4.00 4.29

1968

1.66 2.66 3.23 3.63 3.69 3.76 4.07 4.07 4.07

1969

1.46 2.37 2.91 2.92 3.20 3.25 3.69 3.96 4.71

1970

2.05 3.35 3.85 5.94 7.31 7.44 7.44 7.44 7.62

1971

1.89 2.94 4.17 4.76 6.68 6.68 6.70 6.70 6.70

1972

1973

2.40 2.50 2.60 3.10 3.30 6.00 6.40 6.40 6.50

1974

1.60 2.50 3.00 3.10 3.60 5.30 5.50 5.60 5.70

1975

2.10 2.30 2.60 3.50 3.50 3.80 3.90 4.00 4.60

1976

3.10 4.50 5.80 6.00 6.30 7.40 8.60 8.90 8.90

1977

1.50 3.00 3.70 3.90 4.10 5.60 5.70 5.70 5.70

1978

1979

1.30 1.70 2.00 2.10 3.30 4.40 4.40 4.40 4.60

1980

2.20 2.30 4.10 4.10 4.10 4.20 4.30 4.30 4.40

1981

1.60 1.60 1.80 1.90 3.00 4.50 4.60 4.80 4.80

1982

3.40 4.30 5.30 5.90 7.00 7.00 7.00 7.10 7.60

1983

1.60 1.80 2.60 3.80 4.20 4.30 4.40 4.80 5.50

1984

2.20 2.30 2.60 4.10 4.60 4.60 4.60 4.60 4.60

1985

1.20 1.80 3.80 4.00 4.90 7.70 7.70 8.60 9.00

1986

1.60 2.20 2.80 3.10 3.30 4.20 4.50 5.10 5.10

1987

2.00 2.40 3.50 4.30 4.40 5.00 5.10 5.20 6.40

1988

1.80 2.20 3.50 4.50 7.10 10.90 13.10 15.10 15.10

1989

1.00 1.40 1.70 1.70 2.40 3.40 3.40 3.40 3.40

1990

3.40 4.90 5.50 5.60 5.70 6.90 6.90 6.90 6.90

1991

2.80 4.50 5.20 5.30 5.30 5.30 6.10 7.00 7.00

1992

1993

2.40 2.60 5.00 5.10 5.40 5.40 5.40 5.40 5.70

1994

2.70 3.10 3.70 4.20 4.30 5.10 5.10 5.10 5.30

1995

1996

1.70 1.80 2.50 2.90 3.70 4.10 5.00 5.20 5.20

1997

1.40 1.80 3.40 4.00 4.60 5.00 6.30 6.30 7.60

1998

1.40 1.80 2.40 2.40 3.20 4.50 5.60 6.00 6.20

1999

2.40 3.90 4.00 4.00 4.40 4.40 5.00 5.40 6.90

2000

1.30 1.70 2.10 2.10 2.10 2.60 3.80 4.90 5.60

2001

1.70 2.10 2.20 2.40 3.80 4.50 4.70 4.70 5.10

2002

1.80 2.20 2.80 3.20 3.80 3.90 3.90 4.30 5.70

2003

1.80 3.20 4.70 4.90 5.00 7.90 8.60 9.40 10.50

2004

1.50 1.80 2.90 5.20 7.80 11.60 12.40 12.40 12.60


Annual Maximum Volumes (inches) for Site 4273 (Inglis)
Distribution Analysis Report for Site 4273 (Inglis)

[image: image8.emf]Statistic 1 2 6 12 24 48 72 96 120

Mean

1.8525 2.4620 3.3010 3.8485 4.5182 5.4468 5.9455 6.2297 6.6252

2nd Moment

0.3321 0.7396 1.1502 1.7483 3.0660 5.4561 7.0210 7.6383 7.8181

Skew

1.2600 1.1500 0.5800 0.4100 1.1800 1.4700 1.5700 1.5500 1.3200

L-Moment 1

1.8525 2.4620 3.3010 3.8485 4.5182 5.4468 5.9455 6.2297 6.6252

L-Moment 2

0.3067 0.4592 0.6081 0.7544 0.9430 1.2126 1.3569 1.4187 1.4682

L-Moment CV

0.1656 0.1865 0.1842 0.1960 0.2087 0.2226 0.2282 0.2277 0.2216

L-Moment CS

0.2572 0.2939 0.1386 0.0927 0.2259 0.2725 0.3122 0.3123 0.2787

L-Moment CK

0.1854 0.1525 0.1015 0.0956 0.1738 0.2176 0.2258 0.2250 0.2090

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 4273 (Inglis)
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500

5.2855 8.3362 7.7165 8.5030 13.9293 19.8006

24.4860 25.6175 24.3995

200

4.5285 6.8947 7.0840 7.9622 12.0519 16.4865

19.7066 20.6192 20.2211

100

4.0128 5.9540 6.5851 7.5091 10.7241 14.2693 16.6527 17.4256 17.4459

50

3.5407 5.1242 6.0667 7.0130 9.4687 12.2709 14.0065 14.6584 14.9601

25

3.1072 4.3898 5.5260 6.4677 8.2777 10.4641 11.7068 12.2537 12.7265

10

2.5829 3.5397 4.7667 5.6528 6.7818 8.3190 9.1004 9.5283 10.0942

5

2.2121 2.9650 4.1399 4.9360 5.6811 6.8304 7.3769 7.7262 8.2812

3

1.9422 2.5613 3.6241 4.3157 4.8544 5.7629 6.1874 6.4825 6.9890

2

1.7173 2.2350 3.1478 3.7181 4.1473 4.8847 5.2398 5.4918 5.9314


GEV Volume Predictions (inches) without Weiss factors for Site 4273 (Inglis)

The 72-, 96-, and 120-hour values for the 200 and 500 return periods are shown in bold italics to indicate an inconsistency in the predictions.  
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500

6.0385 8.8905 7.8803 8.5923 14.0021 19.8522

24.5285 25.6508 24.4249

200

5.1737 7.3531 7.2344 8.0458 12.1149 16.5294

19.7408 20.6460 20.2421

100

4.5845 6.3500 6.7249 7.5879 10.7801 14.3065 16.6816 17.4483 17.4641

50

4.0452 5.4649 6.1955 7.0867 9.5182 12.3029 14.0308 14.6775 14.9757

25

3.5498 4.6817 5.6433 6.5356 8.3210 10.4913 11.7271 12.2697 12.7397

10

2.9509 3.7750 4.8679 5.7122 6.8173 8.3407 9.1162 9.5407 10.1047

5

2.5273 3.1621 4.2278 4.9879 5.7108 6.8482 7.3897 7.7363 8.2898

3

2.2189 2.7316 3.7010 4.3610 4.8797 5.7779 6.1981 6.4909 6.9963

2

1.9619 2.3836 3.2147 3.7571 4.1689 4.8975 5.2489 5.4989 5.9376


GEV Volume Predictions (inches) with Weiss factors for Site 4273 (Inglis)

[image: image11.emf]GEV Distribution Volume Predictions 
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GEV Distribution Plot with Weiss Factors for Site 4273 (Inglis)
[image: image12.emf]a*(b+D)^n    a    b    n   r^2

500

4.61 1.00 0.36 0.93

200

4.13 1.00 0.34 0.96

100

3.78 1.00 0.33 0.97

50

3.43 1.00 0.32 0.99

25

3.42 0.32 0.28 0.99

10

3.06 0.00 0.25 1.00

5

2.65 0.00 0.24 1.00

3

2.33 0.00 0.23 0.99

2

2.06 0.00 0.22 0.99


Curve Fit Parameters with Weiss for Site 4273 (Inglis)
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500

5.9166 6.8464 9.2883 11.6070 14.6879 18.7142 21.6022 23.9298 25.9122

200

5.2276 6.0003 8.0036 9.8785 12.3381 15.5102 17.7615 19.5638 21.0910

100

4.7515 5.4318 7.1841 8.8124 10.9348 13.6539 15.5736 17.1051 18.3997

50

4.2818 4.8750 6.3933 7.7939 9.6080 11.9167 13.5381 14.8273 15.9142

25

3.6965 4.3288 5.7310 6.9087 8.3579 10.1294 11.3401 12.2876 13.0774

10

3.0600 3.6390 4.7892 5.6953 6.7729 8.0544 8.9136 9.5783 10.1278

5

2.6500 3.1296 4.0738 4.8112 5.6819 6.7103 7.3962 7.9248 8.3608

3

2.3300 2.7327 3.5183 4.1264 4.8395 5.6760 6.2308 6.6570 7.0076

2

2.0600 2.3994 3.0553 3.5587 4.1449 4.8277 5.2781 5.6230 5.9059

Actual

4.193 5.226 5.995 7.215 10.866 13.856 15.717 15.76 15.756


GEV Volume Predictions (inches) Curve Fit for Site 4273 (Inglis)

Actual Maximum Volumes with Weiss
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GEV Curve Fit Plot with Actual Maximum Volumes for Site 4273 (Inglis)
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