Rainfall Analysis for Site 2229 (Deland 1 SSE)
[image: image1.emf]Years # Days with # Days 

 Missing Data Accumulated

1986 28 0

1987 36 1

1988 18 0

1989 3 0

1990 12 1

1991 49 1

1992 45 1

1993 3 1

1994 0 0

1995 5 1

1996 3 0

1997 33 0

1998 2 0

1999 18 0

2000 37 0

2001 5 0

2002 29 0

2003 27 0

2004 4 0


Summary of Missing Data and Accumulations for Site 2229 (Deland 1 SSE)
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 2229 (Deland 1 SSE)

1987 – Retained:  There were 36 days of missing data as shown below.  The 5 days in February and all of December fall in the non-peak rainfall period.  The Histogram shows these two months with a low occurrence of annual maximum volumes.
[image: image2.emf]Site Start  End  Depth Cum.  Intensity Duration Cum. Storm QC 

Date     Time Date      Time (in) Depth (in) (in/hr) (minutes) Duration (hrs) Flag

2229 2/23/1987 15:00 2/23/1987 16:00 0 0 60 0 1 m

2229 2/28/1987 23:00 3/1/1987 0:00 0 0 60 0 1 M

2229 12/1/1987 0:00 12/1/1987 1:00 0 0 60 0 1 m

2229 12/31/1987 23:00 1/1/1988 0:00 0 0 60 0 1 M

m = Start of Missing Data

M = End of Missing Data


Missing Data for 1987 for Site 2229 (Deland 1 SSE) 
1991 and 1992 – Retained:  In 1991, there were 49 days of missing data occurring during November and December.  In 1992, there were 45 days of missing data during January and December.  The Histogram shows January, November, and December with a low occurrence of annual maximum volumes.
1997 – Retained:  There were 33 days of missing data primarily all of the month of October.  The Histogram shows this month with a low occurrence of annual maximum volumes for this site.
2000 – Retained:  There were 37 days of missing data scattered throughout the year. 

2002 – Retained:  There were 29 days of missing data primarily during the month of December.  The Histogram shows December as a month with a low occurrence of annual maximum volumes.
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: image4.emf]Durations (hrs) >>

1 2 6 12 24 48 72 96 120 Average

1

0 0 0 1 0 1 1 1 1 0.6

2

0 0 0 0 0 0 0 1 1 0.2

3

1 1 1 1 3 3 1 1 2 1.6

4

1 0 0 1 0 0 0 0 0 0.2

5

0 0 0 0 1 0 0 0 0 0.1

6

3 3 2 3 2 1 2 3 4 2.6

7

5 5 5 5 4 5 3 2 2 4.0

8

4 5 5 3 3 2 4 3 2 3.4

9

4 4 4 3 2 3 4 5 4 3.7

10

1 1 1 1 1 1 1 1 1 1.0

11

0 0 1 1 2 2 2 1 1 1.1

12

0 0 0 0 1 1 1 1 1 0.6


Occurrence of Annual Maximum for each Month per Duration

Site 2229 (Deland 1 SSE)

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: image5.emf]Durations (hrs)>>

1 2 6 12 24 48 72 96 120

1986

2.8 4 4.5 4.5 4.5 4.6 4.7 4.8 4.8

1987

1.80 2.60 3.00 3.10 3.50 4.40 5.10 5.60 5.90

1988

1.60 2.60 2.70 3.40 4.50 4.50 4.50 5.90 6.10

1989

2.70 3.00 3.40 3.40 3.50 4.40 4.60 4.60 4.60

1990

1.80 3.50 3.50 3.50 3.50 3.50 3.50 5.30 5.30

1991

2.70 3.70 3.80 3.80 4.80 5.10 5.30 5.60 6.80

1992

1.40 2.00 2.10 2.20 3.20 3.20 3.90 4.10 5.10

1993

1.90 2.50 2.50 2.50 2.50 4.10 4.10 5.70 5.70

1994

2.20 2.50 2.90 4.60 5.60 5.80 5.80 6.10 6.20

1995

2.00 2.50 2.50 2.80 2.80 4.70 5.30 5.40 6.40

1996

1.90 2.20 2.40 2.80 4.10 5.10 5.50 5.90 6.50

1997

3.80 4.20 4.30 4.30 4.50 4.70 5.30 6.20 6.30

1998

1.80 3.00 3.10 3.10 3.20 3.90 3.90 4.20 4.60

1999

2.10 3.10 3.30 3.30 3.70 3.90 3.90 3.90 6.80

2000

2.20 3.00 3.00 3.00 3.20 3.60 4.90 5.80 6.60

2001

2.20 2.60 5.30 5.50 6.20 6.70 6.90 7.20 7.30

2002

1.90 2.00 2.20 2.50 2.70 4.00 5.10 5.50 5.80

2003

1.90 1.90 2.60 4.20 4.50 4.60 4.90 4.90 4.90

2004

1.90 2.90 3.90 6.40 8.90 11.30 11.30 11.30 11.30


Annual Maximum Volumes (inches) for Site 2229 (Deland 1 SSE)
Distribution Analysis Report for Site 2229 (Deland 1 SSE)
[image: image6.emf]Statistic 1 2 6 12 24 48 72 96 120

Mean

2.1368 2.8316 3.2105 3.6263 4.1789 4.8474 5.1842 5.6842 6.1579

2nd Moment

0.2958 0.4301 0.7177 1.1576 2.2551 3.1082 2.8358 2.5070 2.1948

Skew

1.4800 0.5200 0.7800 0.9500 1.5900 2.5400 2.4400 2.1900 2.0100

L-Moment 1

2.1368 2.8316 3.2105 3.6263 4.1789 4.8474 5.1842 5.6842 6.1579

L-Moment 2

0.2778 0.3743 0.4795 0.5965 0.7725 0.7737 0.7567 0.7374 0.7193

L-Moment CV

0.1300 0.1322 0.1494 0.1645 0.1849 0.1596 0.1460 0.1297 0.1168

L-Moment CS

0.3333 0.1489 0.2105 0.2426 0.3178 0.4499 0.3802 0.2867 0.2580

L-Moment CK

0.3023 0.1410 0.1324 0.1745 0.2610 0.4591 0.4209 0.4155 0.3088

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 2229 (Deland 1 SSE)
[image: image7.emf]1 2 6 12 24 48 72 96 120

500

6.2278 5.6517 7.7328 9.9540

14.9475 21.7248 18.3092 14.8755 14.2309

200

5.1152 5.2298 6.8771 8.6211

12.1310 15.8489 14.3288 12.6648 12.4466

100

4.4210 4.9014 6.2604 7.6972

10.3427 12.6171 11.9711 11.2102 11.2321

50

3.8317 4.5641 5.6678 6.8386

8.8016 10.1535 10.0565 9.9177 10.1213

25

3.3299 4.2163 5.0963 6.0380 7.4696 8.2712 8.4975 8.7656 9.1018

10

2.7746 3.7344 4.3647 5.0528 5.9695 6.4347 6.8601 7.4207 7.8703

5

2.4165 3.3421 3.8156 4.3430 4.9842 5.3975 5.8602 6.5034 7.0001

3

2.1742 3.0229 3.3966 3.8186 4.3077 4.7657 5.2123 5.8547 6.3670

2

1.9844 2.7309 3.0335 3.3765 3.7712 4.3122 4.7228 5.3272 5.8400


GEV Volume Predictions (inches) without Weiss factors for Site 2229 (Deland 1 SSE)
The 24-, 48-, 72-, 96-, and 120-hour values for the 50, 100, 200, and 500 return periods are shown in bold italics to indicate an inconsistency in the predictions.  
[image: image8.emf]1 2 6 12 24 48 72 96 120

500

7.1150 6.0275 7.8970 10.0586

15.0255 21.7814 18.3410 14.8949 14.2457

200

5.8439 5.5776 7.0231 8.7117

12.1943 15.8902 14.3537 12.6813 12.4595

100

5.0508 5.2273 6.3933 7.7780

10.3967 12.6500 11.9919 11.2248 11.2438

50

4.3775 4.8676 5.7881 6.9104

8.8476 10.1799 10.0739 9.9306 10.1318

25

3.8043 4.4966 5.2045 6.1014 7.5086 8.2927 8.5123 8.7770 9.1113

10

3.1699 3.9827 4.4573 5.1058 6.0007 6.4515 6.8720 7.4303 7.8785

5

2.7608 3.5644 3.8966 4.3886 5.0102 5.4116 5.8704 6.5119 7.0074

3

2.4840 3.2239 3.4687 3.8587 4.3302 4.7781 5.2214 5.8623 6.3736

2

2.2671 2.9124 3.0979 3.4119 3.7909 4.3235 4.7310 5.3341 5.8460


GEV Volume Predictions (inches) with Weiss factors for Site 2229 (Deland 1 SSE)

[image: image9.emf]GEV Distribution with Weiss 
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GEV Distribution Plot with Weiss Factors for Site 2229 (Deland 1 SSE)
[image: image10.emf]a*(b+D)^n    a    b    n   r^2

500

5.83 0.34 0.24 0.66

200

5.36 0.00 0.21 0.79

100

4.83 0.00 0.20 0.88

50

4.34 0.00 0.19 0.94

25

3.88 0.00 0.19 0.98

10

3.31 0.00 0.18 0.99

5

2.63 0.96 0.20 0.98

3

2.34 1.00 0.20 0.97

2

2.10 1.00 0.20 0.96


Curve Fit Parameters with Weiss for Site 2229 (Deland 1 SSE)
[image: image11.emf]1 2 6 12 24 48 72 96 120

500

6.2542 7.1496 9.0818 10.6558 12.5425 14.7878 16.2899 17.4495 18.4063

200

5.3600 6.1998 7.8087 9.0322 10.4474 12.0844 13.1585 13.9779 14.6485

100

4.8300 5.5482 6.9116 7.9393 9.1199 10.4760 11.3609 12.0338 12.5830

50

4.3400 4.9509 6.1001 6.9588 7.9383 9.0558 9.7810 10.3305 10.7779

25

3.8800 4.4262 5.4536 6.2212 7.0970 8.0959 8.7443 9.2356 9.6355

10

3.3100 3.7498 4.5698 5.1770 5.8650 6.6443 7.1474 7.5273 7.8358

5

3.0089 3.2675 3.8768 4.3901 5.0050 5.7270 6.2026 6.5656 6.8625

3

2.6880 2.9150 3.4533 3.9085 4.4546 5.0963 5.5193 5.8421 6.1062

2

2.4123 2.6160 3.0991 3.5076 3.9977 4.5736 4.9532 5.2429 5.4799

Actual

4.341 4.479 5.412 6.467 8.946 11.329 11.32 11.315 11.312


GEV Volume Predictions (inches) Curve Fit for Site 2229 (Deland 1 SSE)
Actual Maximum Volumes with Weiss

[image: image12.emf]GEV Prediction Curve Fit with Weiss for  

Deland 1 SSE (Site 2229)
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GEV Curve Fit Plot with Actual Maximum Volumes for Site 2229 

(Deland 1 SSE)
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