Rainfall Analysis for Site 9415 (Wausau)
[image: image1.emf]Years # Days with # Days  Years # Days with # Days 

 Missing Data Accumulated  Missing Data Accumulated

1965 47 3 1985 30 1

1966 172 2 1986 5 1

1967 3 9 1987 30 5

1968 58 2 1988 1 3

1969 3 4 1989 28 1

1970 10 2 1990 8 0

1971 8 6 1991 30 1

1972 26 6 1992 0 1

1973 11 6 1993 20 2

1974 124 3 1994 33 0

1975 134 0 1995 58 0

1976 93 2 1996 2 0

1977 39 0 1997 8 0

1978 0 0 1998 2 0

1979 55 0 1999 45 0

1980 0 0 2000 19 0

1981 0 0 2001 179 0

1982 248 0 2002 4 0

1983 127 0 2003 43 0

1984 0 2 2004 66 0


Summary of Missing Data and Accumulations for Site 9415 (Wausau)
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 9415 (Wausau)

1965 – Eliminated:  There were 47 days of missing data including most of August and September.  The Histogram shows these months as having a high occurrence of average maximum volumes for this site.
1968, 1977, 1979, & 1987 – Eliminated:  In 1968, there were 58 days of missing data during most of July and August.  In 1977, there were 39 days of missing data during these months.  In 1979, there were 55 days of missing data during these months.  In 1987, there were 30 days of missing data during the month of July.  The Histogram shows these months as having a high occurrence of average maximum volumes for this site.

1985 – Retained:  There were 30 days of missing data during the month of December.  The Histogram shows this month as having a low high occurrence of average maximum volumes for this site.
1991 – Eliminated:  There were 30 days of missing data during the month of June.  The Histogram shows this month as having a low high occurrence of average maximum volumes for this site.

1994 – Retained:  There were 33 days of missing data during March and April.  The Histogram shows these months as having a low high occurrence of average maximum volumes for this site.

1995 – Retained:  There were 58 days of missing data spread through the year.  

1999 – Retained:  There were 45 days of missing data 45 during the month of November and December.  The Histogram shows these months as having a low occurrence of average maximum volumes for this site.

2003 – Eliminated:  There were 43 days of missing data mostly during mid-August through mid-September.  The Histogram shows these months as having a high occurrence of average maximum volumes for this site.

2004 – Eliminated:  There were 66 days of missing data during the months of September and October.  The Histogram shows these months as having a high occurrence of average maximum volumes 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 1 1 1 1 2 1 0.9

2 2 2 4 5 4 5 4 2 1 3.2

3 1 0 0 0 1 1 0 0 1 0.4

4 1 1 1 0 0 1 0 0 1 0.6

5 3 1 2 2 1 1 1 1 1 1.4

6 3 5 4 3 3 3 3 3 4 3.4

7 5 6 2 2 2 1 3 3 2 2.9

8 2 2 3 2 1 0 0 1 4 1.7

9 1 2 1 2 2 3 3 4 3 2.3

10 1 1 0 1 1 2 2 1 0 1.0

11 1 0 2 2 2 2 2 2 2 1.7

12 0 0 0 0 2 0 1 1 0 0.4


Occurrence of Annual Maximum for each Month per Duration

Site 9415 (Wausau)
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

1965

1966

1967 3.23 3.28 3.28 3.28 3.28 4.20 4.41 4.41 4.68

1968

1969 2.08 2.38 2.51 2.74 4.21 4.73 5.71 5.74 5.74

1970 1.87 3.00 4.44 5.36 5.72 5.81 5.81 5.94 6.02

1971 1.52 2.14 2.14 2.18 2.59 2.72 2.85 3.20 3.80

1972 1.94 2.75 3.53 4.41 4.44 4.44 4.56 4.56 4.95

1973 2.36 3.22 3.70 3.70 3.70 3.78 5.02 5.60 5.65

1974

1975

1976

1977

1978 2.60 2.70 3.50 3.70 3.90 4.40 7.60 7.80 7.80

1979

1980 2.90 3.10 3.10 3.10 3.20 3.90 3.90 4.20 4.40

1981 1.70 2.10 3.20 3.40 3.40 3.40 3.50 3.90 4.30

1982

1983

1984

1985

1986 2.10 2.10 2.20 2.20 2.20 2.20 2.40 2.40 2.50

1987

1988 2.20 2.40 2.70 3.40 4.30 6.00 6.40 6.40 6.40

1989 2.00 2.70 3.00 4.00 4.40 5.00 8.90 9.40 9.50

1990 2.10 2.40 2.50 2.50 2.80 3.20 3.30 3.60 4.00

1991

1992 1.70 2.20 3.10 3.50 3.80 6.20 6.40 6.50 6.60

1993 1.60 1.80 3.50 4.50 5.90 5.90 5.90 6.20 6.50

1994

1995

1996 1.40 2.40 3.50 3.80 3.90 3.90 3.90 3.90 4.30

1997 1.80 3.00 4.20 4.20 4.40 5.20 5.40 6.30 6.40

1998 1.70 2.70 3.50 5.80 6.90 7.20 7.20 8.30 8.30

1999

2000 1.70 1.70 2.60 2.90 3.10 3.50 3.60 3.60 3.80

2001

2002 1.60 2.70 2.80 2.80 3.30 4.00 4.30 4.30 4.80

2003

2004


Annual Maximum Volumes (inches) for Site 9415 (Wausau)
Distribution Analysis Report for Site 9415 (Wausau)
[image: image5.emf]Statistic 1 2 6 12 24 48 72 96 120

Mean 2.0050 2.5385 3.1500 3.5735 3.9720 4.4840 5.0530 5.3125 5.5220

2nd Moment 0.2215 0.2049 0.3754 0.9194 1.3288 1.6234 2.8810 3.3305 2.9414

Skew 1.0700 -0.0800 0.2100 0.5900 0.8500 0.2800 0.4500 0.5100 0.5200

L-Moment 1 2.0050 2.5385 3.1500 3.5735 3.9720 4.4840 5.0530 5.3125 5.5220

L-Moment 2 0.2568 0.2637 0.3529 0.5461 0.6364 0.7374 0.9818 1.0440 0.9753

L-Moment CV 0.1281 0.1039 0.1120 0.1528 0.1602 0.1645 0.1943 0.1965 0.1766

L-Moment CS 0.2802 -0.0180 0.0230 0.1336 0.1878 0.0820 0.1165 0.1394 0.1388

L-Moment CK 0.1877 0.0780 0.1209 0.1665 0.2184 0.1189 0.0980 0.1022 0.1376

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 9415 (Wausau)
[image: image6.emf]1 2 6 12 24 48 72 96 120

500 5.1310 3.6667 4.8699 7.4683 9.4947 8.8685 11.6412 12.9141 12.6092

200 4.3929 3.5964 4.7321 6.9223 8.5319 8.3851 10.7851 11.8216 11.5931

100 3.9036 3.5277 4.6050 6.4887 7.8183 7.9742 10.0901 10.9607 10.7918

50 3.4659 3.4416 4.4539 6.0358 7.1158 7.5189 9.3497 10.0670 9.9594

25 3.0733 3.3334 4.2732 5.5606 6.4217 7.0119 8.5579 9.1357 9.0914

10 2.6114 3.1435 3.9751 4.8890 5.5072 6.2431 7.4126 7.8290 7.8728

5 2.2938 2.9470 3.6851 4.3308 4.8003 5.5567 6.4381 6.7515 6.8671

3 2.0678 2.7535 3.4132 3.8690 4.2481 4.9554 5.6167 5.8657 6.0398

2 1.8831 2.5456 3.1330 3.4406 3.7601 4.3703 4.8427 5.0482 5.2760


GEV Volume Predictions (inches) without Weiss factors for Site 9415 (Wausau)

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

500 5.8620 3.9105 4.9733 7.5467 9.5443 8.8916 11.6614 12.9309 12.6224

200 5.0188 3.8356 4.8325 6.9949 8.5765 8.4070 10.8038 11.8370 11.6052

100 4.4597 3.7623 4.7027 6.5568 7.8591 7.9950 10.1076 10.9750 10.8030

50 3.9597 3.6705 4.5484 6.0991 7.1530 7.5384 9.3660 10.0801 9.9698

25 3.5111 3.5551 4.3639 5.6190 6.4552 7.0302 8.5728 9.1475 9.1009

10 2.9834 3.3525 4.0594 4.9403 5.5360 6.2594 7.4255 7.8392 7.8810

5 2.6206 3.1429 3.7633 4.3762 4.8254 5.5711 6.4492 6.7603 6.8743

3 2.3624 2.9366 3.4856 3.9096 4.2703 4.9683 5.6264 5.8733 6.0461

2 2.1514 2.7149 3.1995 3.4767 3.7797 4.3817 4.8511 5.0548 5.2815


GEV Volume Predictions (inches) with Weiss factors for Site 9415 (Wausau)
[image: image8.emf]GEV Distribution with Weiss 
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GEV Distribution Plot with Weiss Factors for Site 9415 (Wausau)
[image: image9.emf]a*(b+D)^n    a    b    n   r^2

500 3.67 1.00 0.26 0.91

200 3.40 1.00 0.26 0.94

100 3.20 1.00 0.26 0.96

50 3.01 1.00 0.26 0.97

25 2.82 1.00 0.25 0.98

10 2.65 0.70 0.23 0.99

5 2.52 0.40 0.21 0.99

3 2.40 0.16 0.19 0.99

2 2.27 0.00 0.17 0.99


Curve Fit Parameters with Weiss for Site 9415 (Wausau)
[image: image10.emf]1 2 6 12 24 48 72 96 120

500 4.3947 4.8833 6.0868 7.1498 8.4748 10.0953 11.1977 12.0567 12.7700

200 4.0714 4.5241 5.6390 6.6238 7.8513 9.3525 10.3739 11.1697 11.8305

100 3.8319 4.2580 5.3073 6.2341 7.3895 8.8024 9.7637 10.5126 11.1346

50 3.6044 4.0051 4.9922 5.8640 6.9507 8.2798 9.1840 9.8884 10.4735

25 3.3536 3.7113 4.5869 5.3547 6.3057 7.4610 8.2429 8.8500 9.3529

10 2.9940 3.3301 4.1043 4.7547 5.5407 6.4771 7.1023 7.5839 7.9807

5 2.7045 3.0286 3.7213 4.2758 4.9289 5.6914 6.1936 6.5774 6.8918

3 2.4686 2.7782 3.3902 3.8579 4.3954 5.0110 5.4111 5.7145 5.9616

2 2.2700 2.5539 3.0783 3.4633 3.8964 4.3837 4.6965 4.9319 5.1226

Actual 3.69 3.498 4.534 5.861 6.936 7.219 8.915 9.412 9.51


GEV Volume Predictions (inches) Curve Fit for Site 9415 (Wausau)
Actual Maximum Volumes with Weiss

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

Wausau (Site 9415)
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GEV Curve Fit Plot with Actual Maximum Volumes for Site 9415 
(Wausau)
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