Rainfall Analysis for Site 9010 (Trail Glades Ranges)
[image: image1.emf]Years # Days with # Days 

 Missing Data Accumulated

1966 250 0

1967 8 8

1968 35 33

1969 195 15

1970 365 0

1971 365 0

1972 244 0

1973 64 0

1974 0 0

1975 30 0

1976 53 1

1977 82 0

1978 0 0

1979 28 1

1980 134 0

1981 114 0

1982 71 0

1983 94 0

1984 42 0

1985 4 0

1986 27 0

1987 32 0

1988 5 0

1989 23 0

1990 142 0

1991 41 0

1992 110 0

1993 237 1

1994 90 0

1995 47 0

1996 4 0

1997 3 0

1998 2 0

1999 56 0

2000 20 0

2001 59 0

2002 4 0

2003 1 0

2004 1 0


Summary of Missing Data and Accumulations for Site 9010 (Trail Glade Ranges)
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 9010 (Trail Glade Ranges)

1968 – Eliminated:  There were 35 days of missing data including the entire month of June.  The Histogram shows this month as having the highest average occurrence of annual maximum for this site.
1973 – Eliminated:  There were 64 days of missing data occurring during the later half of the year.  The selection criteria for missing data was exceeded and the Histogram shows September and October as having a relatively high average occurrence of annual maximum for this site.

1975 – Retained:  There were 30 days of missing data occurring during the month of April.  The Histogram shows April as having a low average occurrence of annual maximum for this site.

1976 – Eliminated:  There were 53 days of missing data including half of June.  The Histogram shows June as having the highest average occurrence of annual maximum for this site.  The extended period of missing data started at the beginning of May and ended on June 16th.

1977 – Eliminated:  There were 82 days of missing data starting on January 1st and ending on March 23rd.  Even though this is during the non-peak rainfall season it does excessively exceed the selection criteria for missing data.

1982 – Retained:  There were 71 days of missing data primarily starting in early November and extending through December.  This does exceed the selection criteria; however, the Histogram shows these months as having an extremely low average occurrence of annual maximum for this site.

1984 & 1987 – Retained:  In 1984, there were 42 days of missing data and in 1987, there were 32 days.  Both years occurred during the entire month of January.  The Histogram shows this month as having no average occurrence of annual maximum for this site.

1991 – Eliminated:  There were 41 days of missing data occurring mainly during the entire month of June.  The Histogram shows this month as having the highest average occurrence of annual maximum for this site.

1995 – Retained:  There were 47 days of missing data occurring mainly during the month of December.  The Histogram shows this month as having a low average occurrence of annual maximum for this site.

1999 – Eliminated:  There were 56 days of missing data occurring during August and September, months having relatively high average occurrence of annual maximum for this site.

2001 – Retained:  There were 59 days of missing data occurring during January and February.  These months have a low average occurrence of annual maximum 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 0 0 0 0 0 0 0 0.0

2 2 1 1 0 0 0 0 0 0 0.4

3 0 1 1 1 1 1 1 1 1 0.9

4 1 0 0 0 1 0 1 0 0 0.3

5 1 3 1 1 1 2 2 1 1 1.4

6 7 8 9 9 5 4 6 7 7 6.9

7 0 2 0 0 1 0 0 0 0 0.3

8 4 1 1 1 2 3 1 1 1 1.7

9 3 2 2 2 2 4 5 6 6 3.6

10 1 1 3 3 2 2 2 3 3 2.2

11 0 0 1 2 4 3 1 0 0 1.2

12 0 0 0 0 0 0 0 0 0 0.0


Occurrence of Annual Maximum for each Month per Duration

Site 9010 (Trail Glade Ranges)

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

1966

1967 1.02 2.02 2.70 2.70 2.70 2.73 5.22 5.70 6.47

1968

1969

1970

1971

1972

1973

1974 1.80 2.40 2.40 2.40 2.50 2.50 4.00 4.00 4.00

1975 1.70 1.90 2.40 2.40 2.50 3.50 3.60 3.80 4.30

1976

1977

1978 1.90 2.70 2.90 3.10 3.30 4.40 5.00 5.60 5.70

1979 1.70 2.60 4.20 4.30 4.30 7.00 9.90 10.20 11.40

1980

1981

1982 2.20 2.60 3.40 3.60 3.80 4.20 5.10 6.20 6.60

1983

1984

1985 1.70 2.00 2.00 2.30 3.60 4.30 5.20 5.70 5.80

1986 1.40 2.10 3.90 4.20 4.20 4.20 4.20 4.30 4.30

1987 3.30 3.80 4.20 4.20 5.80 6.60 8.90 9.20 9.20

1988 2.00 2.90 3.50 3.50 6.40 6.50 7.30 8.20 8.20

1989 1.50 2.10 2.70 2.70 3.30 3.30 4.10 4.10 4.10

1990

1991

1992

1993

1994

1995

1996 1.80 2.20 3.00 3.70 3.80 4.30 4.40 4.70 5.30

1997 1.40 2.10 3.20 5.10 5.90 8.00 8.80 8.80 9.30

1998 2.50 3.00 3.90 4.10 4.50 6.80 10.30 10.60 10.60

1999

2000 2.30 2.60 6.30 9.50 10.60 11.70 11.70 11.90 12.70

2001 1.20 1.40 2.20 2.20 2.70 3.60 4.60 5.00 5.70

2002 1.80 3.20 3.50 3.50 4.50 4.50 4.60 5.90 6.00

2003 1.60 2.10 2.30 2.30 3.10 4.60 4.70 4.90 6.30

2004 1.60 2.40 2.60 2.70 3.00 3.90 4.60 5.70 6.10


Annual Maximum Volumes (inches) for Site 9010 (Trail Glade Ranges)
Distribution Analysis Report for Site 9010 (Trail Glade Ranges)
[image: image5.emf]Statistic 1 2 6 12 24 48 72 96 120

Mean 1.8116 2.4274 3.2263 3.6053 4.2368 5.0858 6.1168 6.5526 6.9511

2nd Moment 0.2603 0.2978 1.0176 2.7472 3.7025 4.9191 6.3149 6.1360 6.5986

Skew 1.1400 0.6000 1.3400 2.2700 1.8700 1.3700 0.9300 0.7600 0.7900

L-Moment 1 1.8116 2.4274 3.2263 3.6053 4.2368 5.0858 6.1168 6.5526 6.9511

L-Moment 2 0.2726 0.3040 0.5392 0.7760 0.9544 1.1577 1.3354 1.3784 1.4306

L-Moment CV 0.1505 0.1252 0.1671 0.2152 0.2253 0.2276 0.2183 0.2104 0.2058

L-Moment CS 0.2143 0.1596 0.2481 0.3863 0.3871 0.3188 0.3735 0.2719 0.2592

L-Moment CK 0.3068 0.1955 0.1781 0.2881 0.2704 0.2398 0.0956 0.0800 0.1257

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 9010 (Trail Glade Ranges)
[image: image6.emf]1 2 6 12 24 48 72 96 120

500 4.4192 4.8085 9.0623 17.3477 21.1833 21.2804 28.7498 22.8273 23.0786

200 3.9192 4.4363 7.8114 13.1249 15.9672 17.0339 21.9868 19.0772 19.5009

100 3.5605 4.1505 6.9500 10.6401 12.9005 14.3407 17.9513 16.5664 17.0693

50 3.2172 3.8604 6.1540 8.6337 10.4260 12.0219 14.6534 14.3017 14.8479

25 2.8875 3.5648 5.4160 7.0093 8.4242 10.0198 11.9512 12.2527 12.8117

10 2.4674 3.1610 4.5138 5.3144 6.3372 7.7675 9.0918 9.8182 10.3556

5 2.1537 2.8370 3.8683 4.2866 5.0729 6.2899 7.3323 8.1272 8.6226

3 1.9152 2.5763 3.3941 3.6243 4.2587 5.2764 6.1851 6.9138 7.3634

2 1.7093 2.3401 2.9960 3.1262 3.6468 4.4732 5.3140 5.9151 6.3161


GEV Volume Predictions (inches) without Weiss factors for Site 9010 (Trail Glade Ranges)

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 5.0488 5.1282 9.2547 17.5299 21.2939 21.3358 28.7996 22.8570 23.1026

200 4.4775 4.7313 7.9772 13.2627 16.0505 17.0782 22.0250 19.1020 19.5211

100 4.0677 4.4265 7.0975 10.7519 12.9679 14.3780 17.9824 16.5879 17.0871

50 3.6755 4.1171 6.2846 8.7243 10.4805 12.0532 14.6788 14.3203 14.8633

25 3.2988 3.8019 5.5309 7.0829 8.4682 10.0459 11.9719 12.2686 12.8251

10 2.8189 3.3712 4.6096 5.3702 6.3703 7.7878 9.1076 9.8309 10.3664

5 2.4605 3.0257 3.9504 4.3316 5.0994 6.3063 7.3450 8.1378 8.6316

3 2.1881 2.7476 3.4661 3.6624 4.2810 5.2901 6.1959 6.9228 7.3711

2 1.9528 2.4957 3.0596 3.1591 3.6658 4.4849 5.3232 5.9228 6.3227


GEV Volume Predictions (inches) with Weiss factors for Site 9010 (Trail Glade Ranges)

[image: image8.emf]GEV Distribution with Weiss 
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GEV Distribution Plot with Weiss Factors for Site 9010 (Trail Glade Ranges)
[image: image9.emf]a*(b+D)^n    a    b    n   r^2

500 5.07 0.00 0.37 0.84

200 4.46 0.00 0.35 0.90

100 4.04 0.00 0.33 0.94

50 3.64 0.00 0.31 0.97

25 3.26 0.00 0.29 0.99

10 2.55 0.53 0.29 1.00

5 2.11 1.00 0.29 0.99

3 1.90 1.00 0.28 0.98

2 1.72 1.00 0.26 0.97


Curve Fit Parameters with Weiss for Site 9010 (Trail Glade Ranges)
[image: image10.emf]1 2 6 12 24 48 72 96 120

500 5.0700 6.5522 9.8384 12.7147 16.4318 21.2357 24.6730 27.4441 29.8061

200 4.4600 5.6845 8.3500 10.6426 13.5647 17.2890 19.9251 22.0359 23.8258

100 4.0400 5.0783 7.2975 9.1730 11.5306 14.4941 16.5692 18.2193 19.6115

50 3.6400 4.5125 6.3435 7.8641 9.7492 12.0861 13.7049 14.9832 16.0564

25 3.2600 3.9858 5.4813 6.7016 8.1937 10.0179 11.2679 12.2483 13.0671

10 2.8847 3.3377 4.3941 5.3082 6.4499 7.8611 8.8326 9.5960 10.2343

5 2.5798 2.9017 3.7099 4.4394 5.3664 6.5229 7.3223 7.9514 8.4779

3 2.3070 2.5843 3.2763 3.8963 4.6793 5.6495 6.3166 6.8399 7.2767

2 2.0597 2.2887 2.8527 3.3508 3.9719 4.7313 5.2480 5.6505 5.9848

Actual 3.77 4.053 6.434 9.6 10.655 11.73 11.72 11.915 12.713


GEV Volume Predictions (inches) Curve Fit for Site 9010 (Trail Glade Ranges)
Actual Maximum Volumes with Weiss

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

Trail Glade Ranges (Site 9010)

0

5

10

15

20

25

30

35

1 2 6 12 24 48 72 96 120

Duration (hours)

Volume (inches)

500

200

100

50

25

10

5

3

2

Actual


GEV Curve Fit Plot with Actual Maximum Volumes for Site 9010 
(Trail Glade Ranges)
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