Rainfall Analysis for Site 5879 (Monticello)
[image: image1.emf]Years # Days with # Days 

 Missing Data Accumulated

1971 11 0

1972 0 0

1973 0 1

1974 0 1

1975 0 1

1976 0 0

1977 45 0

1978 0 1

1979 0 0

1980 20 0

1981 0 0

1982 7 0

1983 0 0

1984 98 0

1985 0 0

1986 57 0

1987 0 0

1988 1 0

1989 0 0

1990 0 2

1991 0 0

1992 0 0

1993 18 0

1994 2 0

1995 1 0

1996 6 1

1997 114 0

1998 31 0

1999 32 0

2000 0 0

2001 29 0

2002 27 0

2003 1 0

2004 37 0


Summary of Missing Data and Accumulations for Site 5879 (Monticello)
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 5879 (Monticello)

1977, 1986, & 1998 – Eliminated:  In 1977, there were 45 days of missing data from the beginning of October through mid-November.  In 1986, there were 57 days of missing data occurring from October 6th through the end of the year.  In 1998, there were 31 days of missing data during the month of June.  The Histogram shows these months as having a relatively high average occurrence of annual maximum for this site.  
1999 & 2001 – Retained:  In 1999, there were 32 days of missing data including the entire month of January.  In 2001, there were 29 days of missing data occurring during April. The Histogram shows this month as having a low average occurrence of annual maximum.

2004 – Eliminated:  There were 37 days of missing data including all of the month of February.  The Histogram shows February as having a high average occurrence of annual maximum.
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 1 0 0 0 0 0 0.1

2 2 3 4 4 4 4 5 5 6 4.1

3 4 4 4 4 3 4 4 5 4 4.0

4 1 1 0 1 2 1 2 1 1 1.1

5 1 1 1 2 0 1 1 1 0 0.9

6 4 4 2 3 5 4 3 3 3 3.4

7 3 3 4 3 3 3 1 1 2 2.6

8 3 2 0 0 0 1 3 3 4 1.8

9 2 2 1 0 0 0 0 2 2 1.0

10 2 2 3 2 5 5 4 3 2 3.1

11 4 3 4 4 3 3 2 1 2 2.9

12 1 2 4 3 2 1 2 2 1 2.0


Occurrence of Annual Maximum for each Month per Duration

Site 5879 (Monticello)
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

1971 0.7 1 1.4 1.7 2.2 2.2 2.2 2.3 2.4

1972 2.00 2.70 3.10 3.40 4.40 5.10 5.90 6.30 6.40

1973 1.80 2.10 3.20 3.60 4.90 5.50 7.50 8.70 10.40

1974 1.30 1.90 2.10 2.10 2.10 2.10 2.30 8.10 8.20

1975 1.70 1.90 2.20 3.00 4.40 5.90 5.90 5.90 7.50

1976 2.00 2.60 3.60 3.90 4.40 5.40 6.00 6.00 6.00

1977

1978 2.20 3.30 3.40 3.40 3.40 3.40 3.50 3.70 3.70

1979 1.50 2.30 3.10 3.60 3.70 3.80 3.80 3.80 3.90

1980 1.10 1.80 3.80 4.70 6.40 7.10 7.40 7.80 7.90

1981 2.40 3.70 5.20 5.30 5.30 5.30 5.30 5.30 6.10

1982 1.10 1.30 1.60 2.10 2.80 2.90 3.00 3.30 3.70

1983 2.10 2.90 4.80 5.30 5.30 5.30 5.30 5.80 7.60

1984

1985 2.50 3.90 4.00 4.00 4.00 4.00 4.00 4.90 5.20

1986 2.30 2.40 3.30 3.60 3.70 4.30 5.20 5.20 7.00

1987 2.60 3.30 4.10 4.20 4.30 4.30 4.40 6.00 6.70

1988 2.20 2.50 3.20 4.40 5.60 6.50 6.80 6.80 7.10

1989 2.20 2.90 5.70 6.20 8.10 8.40 8.50 9.20 9.20

1990 1.80 2.00 2.70 2.70 2.70 2.70 2.80 3.50 3.60

1991 1.90 3.10 5.90 6.50 10.60 11.00 11.00 11.00 11.00

1992 1.80 1.90 1.90 2.20 3.50 3.60 3.80 4.60 4.70

1993 1.70 2.00 2.50 2.90 3.20 3.20 3.20 3.70 4.40

1994 2.00 3.20 6.40 8.10 8.20 8.20 8.20 8.20 8.20

1995 1.60 1.80 2.40 2.40 3.10 3.70 3.80 3.80 4.20

1996 1.70 2.70 3.20 4.20 5.80 6.10 6.10 6.10 6.20

1997

1998

1999

2000

2001 2.00 2.90 2.90 4.20 4.20 4.30 4.50 4.80 4.80

2002 1.60 2.80 4.20 5.60 6.60 7.50 7.50 7.50 7.70

2003 1.30 1.50 2.70 3.10 3.10 3.10 4.50 4.90 4.90

2004


Annual Maximum Volumes (inches) for Site 5879 (Monticello)
Distribution Analysis Report for Site 5879 (Monticello)
[image: image5.emf]Statistic 1 2 6 12 24 48 72 96 120

Mean 1.8185 2.4593 3.4296 3.9407 4.6667 4.9963 5.2741 5.8222 6.2481

2nd Moment 0.2062 0.5233 1.6683 2.2594 3.9292 4.4711 4.5251 4.2941 4.6664

Skew -0.4600 0.0200 0.6300 0.7900 1.1700 0.8900 0.6700 0.5300 0.3100

L-Moment 1 1.8185 2.4593 3.4296 3.9407 4.6667 4.9963 5.2741 5.8222 6.2481

L-Moment 2 0.2587 0.4188 0.7288 0.8410 1.0721 1.1789 1.2063 1.1812 1.2453

L-Moment CV 0.1423 0.1703 0.2125 0.2134 0.2297 0.2360 0.2287 0.2029 0.1993

L-Moment CS -0.0998 0.0091 0.1600 0.1662 0.2560 0.1968 0.1455 0.1294 0.0713

L-Moment CK 0.1508 0.0871 0.1648 0.1650 0.1931 0.1403 0.1057 0.1142 0.0817

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 5879 (Monticello)
[image: image6.emf]1 2 6 12 24 48 72 96 120

500 2.6906 4.4107 9.1459 10.6878 16.6149 15.5691 14.2515 14.1196 13.3845

200 2.6603 4.2667 8.2511 9.6051 13.9895 13.6640 12.9277 12.9777 12.6392

100 2.6268 4.1313 7.5643 8.7806 12.1986 12.2676 11.8926 12.0660 11.9965

50 2.5801 3.9674 6.8674 7.9497 10.5572 10.9061 10.8253 11.1090 11.2751

25 2.5146 3.7682 6.1577 7.1092 9.0479 9.5738 9.7206 10.1003 10.4619

10 2.3838 3.4326 5.1885 5.9708 7.2205 7.8384 8.1832 8.6662 9.2100

5 2.2299 3.0993 4.4113 5.0654 5.9260 6.5125 6.9258 7.4674 8.0751

3 2.0619 2.7816 3.7862 4.3419 4.9826 5.4865 5.8988 6.4711 7.0689

2 1.8650 2.4497 3.2200 3.6902 4.1959 4.5867 4.9564 5.5432 6.0797


GEV Volume Predictions (inches) without Weiss factors for Site 5879 (Monticello)

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 3.0740 4.7040 9.3400 10.8000 16.7016 15.6097 14.2762 14.1379 13.3984

200 3.0393 4.5504 8.4262 9.7060 14.0626 13.6996 12.9501 12.9946 12.6523

100 3.0010 4.4060 7.7248 8.8728 12.2623 12.2996 11.9132 12.0817 12.0089

50 2.9477 4.2313 7.0132 8.0332 10.6124 10.9345 10.8441 11.1235 11.2868

25 2.8729 4.0188 6.2884 7.1839 9.0952 9.5987 9.7374 10.1135 10.4728

10 2.7235 3.6608 5.2987 6.0335 7.2582 7.8588 8.1974 8.6775 9.2196

5 2.5476 3.3054 4.5049 5.1185 5.9570 6.5295 6.9379 7.4771 8.0835

3 2.3556 2.9666 3.8666 4.3875 5.0086 5.5008 5.9091 6.4795 7.0763

2 2.1306 2.6125 3.2884 3.7290 4.2178 4.5986 4.9650 5.5504 6.0860


GEV Volume Predictions (inches) with Weiss factors for Site 5879 (Monticello)
[image: image8.emf]GEV Distribution with Weiss 
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GEV Distribution Plot with Weiss Factors for Site 5879 (Monticello)
[image: image9.emf]a*(b+D)^n    a    b    n   r^2

500 4.19 0.00 0.31 0.74

200 3.99 0.00 0.29 0.80

100 3.82 0.00 0.28 0.84

50 3.64 0.00 0.27 0.88

25 3.43 0.00 0.26 0.92

10 3.10 0.00 0.24 0.97

5 2.79 0.00 0.22 0.98

3 2.51 0.00 0.21 0.99

2 2.22 0.00 0.20 0.98


Curve Fit Parameters with Weiss for Site 5879 (Monticello)
[image: image10.emf]1 2 6 12 24 48 72 96 120

500 4.1900 5.1944 7.3020 9.0523 11.2222 13.9123 15.7756 17.2472 18.4825

200 3.9900 4.8783 6.7087 8.2023 10.0285 12.2612 13.7911 14.9910 15.9932

100 3.8200 4.6382 6.3088 7.6601 9.3008 11.2930 12.6508 13.7120 14.5960

50 3.6400 4.3891 5.9048 7.1200 8.5854 10.3523 11.5500 12.4829 13.2581

25 3.4300 4.1074 5.4653 6.5446 7.8370 9.3846 10.4280 11.2379 11.9092

10 3.1000 3.6611 4.7656 5.6281 6.6468 7.8498 8.6521 9.2706 9.7806

5 2.7900 3.2496 4.1381 4.8197 5.6137 6.5385 7.1485 7.6156 7.9988

3 2.5100 2.9033 3.6567 4.2296 4.8924 5.6589 6.1619 6.5456 6.8596

2 2.2200 2.5501 3.1768 3.6491 4.1917 4.8151 5.2218 5.5310 5.7835

Actual 2.97 4.159 6.536 8.185 10.655 11.029 11.019 11.014 11.011


GEV Volume Predictions (inches) Curve Fit for Site 5879 (Monticello)
Actual Maximum Volumes with Weiss

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

Monticello (Site 5879)
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GEV Curve Fit Plot with Actual Maximum Volumes for Site 5879 
(Monticello)
The point plotted near the 500-year Return Period occurred in March of 1991.  There were no tropical systems recorded during that month.
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