Rainfall Analysis for Site 3543 (Grady)
[image: image1.emf]Years # Days with # Days 

 Missing Data Accumulated

1958 92 0

1959 0 0

1960 0 1

1961 2 2

1962 5 1

1963 0 3

1964 1 1

1965 0 3

1966 0 0

1967 0 7

1968 4 8

1969 1 5

1970 0 3

1971 0 1

1972 0 0

1973 15 0

1974 61 0

1975 0 0

1976 0 0

1977 0 0

1978 0 0

1979 0 0

1980 0 0

1981 36 0

1982 16 0

1983 0 0

1984 0 0

1985 0 0

1986 0 0

1987 0 0

1988 0 0


Summary of Missing Data and Accumulations for Site 3543 (Grady)
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 3543 (Grady)

1958 – Eliminated:  There were 92 days of missing data including all of June, July, and August.  These months are during the peak-rainfall period and the Histogram shows August as the highest average annual maximum volume for this site.

1974 – Eliminated:  There sere 61 days of missing data beginning the 1st of April and ending at the end of May.  The Histogram shows May as having a relatively high occurrence of annual maximum.
1981 – Retained:  There were 36 days of missing data beginning on November 2nd and ending on December 7th, as shown below.  The Histogram shows November as one of the lowest occurrences of average annual maximum volumes for this site.

[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

3543 11/2/1981 9:00 11/2/1981 10:00 0 0 60 0 1 m

3543 11/30/1981 23:00 12/1/1981 0:00 0 0 60 0 1 M

3543 12/1/1981 0:00 12/1/1981 1:00 0 0 60 0 2 m

3543 12/7/1981 12:00 12/7/1981 13:00 0 0 60 0 1 M

m = Start of Missing Data

M = End of Missing Data


Missing Data for 1981 for Site 3543 (Grady)
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 0 0 0 0 0 0 0.0

2

2 2 5 4 1 2 2 1 1 2.2

3

2 1 1 1 3 2 2 2 2 1.8

4

0 1 2 1 2 2 4 2 3 1.9

5

1 3 3 5 4 4 5 4 4 3.7

6

4 3 2 3 3 2 1 1 2 2.3

7

6 6 4 4 2 5 4 4 5 4.4

8

7 8 6 5 5 6 8 8 7 6.7

9

7 5 6 6 6 4 3 6 5 5.3

10

0 0 0 0 0 1 0 0 0 0.1

11

1 1 1 1 1 0 0 0 0 0.6

12

0 0 0 0 3 2 1 2 1 1.0


Occurrence of Annual Maximum for each Month per Duration

Site 3543 (Grady)

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

1958

1959

1.18 1.35 2.28 3.28 4.30 6.60 6.65 6.66 7.38

1960

1.65 2.59 2.79 2.82 3.22 4.31 5.12 6.18 6.84

1961

1.69 1.95 2.21 2.80 3.02 3.41 3.60 4.98 5.68

1962

1.32 1.99 2.05 2.05 3.51 4.39 5.19 5.40 5.52

1963

1.17 1.73 1.99 2.25 2.54 2.61 2.62 2.88 2.88

1964

1.47 1.92 3.60 4.78 6.93 9.96 11.96 11.96 11.96

1965

1.47 2.72 3.88 3.91 3.95 3.95 3.95 4.12 4.49

1966

1.50 2.90 3.21 3.35 3.37 4.46 4.56 4.56 4.59

1967

1.74 1.93 1.94 2.05 2.48 4.03 4.33 4.61 4.80

1968

2.72 3.74 3.80 3.80 3.80 3.80 3.80 3.90 5.23

1969

1.75 2.60 3.60 3.74 3.90 4.59 4.92 5.21 5.72

1970

1.33 1.83 3.18 3.50 4.27 5.69 7.53 9.18 10.64

1971

1.60 2.00 2.10 2.20 2.70 3.60 5.20 5.50 5.70

1972

1.60 2.10 2.80 4.10 5.60 7.00 8.40 8.50 8.70

1973

2.50 2.90 3.00 3.00 3.10 3.30 4.10 4.20 6.40

1974

1975

1.60 2.10 2.30 3.40 3.50 3.50 3.60 3.80 4.30

1976

1.90 2.60 2.70 3.60 4.60 5.50 6.10 6.10 6.10

1977

1.20 1.30 2.10 2.40 2.70 3.80 3.90 4.30 5.50

1978

2.30 3.60 7.90 9.80 9.90 9.90 10.30 10.30 10.30

1979

2.10 2.60 4.10 4.30 4.30 4.40 4.50 5.80 7.20

1980

2.40 2.80 5.20 5.60 6.80 8.50 8.80 9.10 9.40

1981

1.30 1.60 2.30 2.70 3.40 3.50 3.50 3.90 3.90

1982

1.60 2.20 3.00 3.50 3.60 4.20 5.40 5.40 5.40

1983

2.40 2.90 3.40 3.50 3.60 4.90 4.90 4.90 4.90

1984

1.60 2.20 2.80 3.60 4.10 4.80 5.70 5.70 5.80

1985

1.40 2.20 3.60 4.20 5.10 6.30 6.50 6.50 6.50

1986

2.70 2.70 2.90 3.10 3.10 3.40 3.90 3.90 3.90

1987

2.10 3.40 3.50 3.50 3.60 3.60 3.90 4.80 4.80

1988

1.40 2.10 3.40 4.20 4.30 6.40 6.60 7.70 7.90


Annual Maximum Volumes (inches) for Site 3543 (Grady)
Distribution Analysis Report for Site 3543 (Grady)
[image: image6.emf]Statistic 1 2 6 12 24 48 72 96 120

Mean

1.7030 2.3083 3.0810 3.5277 4.0130 4.8567 5.3610 5.7113 6.1243

2nd Moment

0.2654 0.4562 1.5468 2.2783 2.6522 3.9401 5.1007 5.1752 5.3670

Skew

0.1600 0.0400 1.8000 2.1800 1.6700 1.0800 1.0600 0.8600 0.6300

L-Moment 1

1.7030 2.3083 3.0810 3.5277 4.0130 4.8567 5.3610 5.7113 6.1243

L-Moment 2

0.2852 0.3807 0.6160 0.7100 0.8084 1.0516 1.2089 1.2332 1.2729

L-Moment CV

0.1674 0.1649 0.1999 0.2013 0.2014 0.2165 0.2255 0.2159 0.2078

L-Moment CS

0.1153 0.0271 0.2093 0.1944 0.2806 0.2763 0.2495 0.2180 0.1680

L-Moment CK

0.1746 0.1713 0.2841 0.3725 0.3411 0.2308 0.2276 0.2215 0.2295

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 3543 (Grady)
[image: image7.emf]1 2 6 12 24 48 72 96 120

500

3.6079 4.1892 8.8660 9.8404 13.8653

17.4777 18.5172 17.6672 16.4031

200

3.3618 4.0348 7.7757 8.7126 11.5369

14.5312 15.6842 15.3451 14.7419

100

3.1616 3.8933 6.9889 7.8835 9.9938

12.5687 13.7367 13.6870 13.4798

50

2.9482 3.7258 6.2319 7.0732 8.6141 10.8066 11.9398 12.1063 12.2104

25

2.7195 3.5267 5.5010 6.2782 7.3767 9.2195 10.2764 10.5941 10.9288

10

2.3882 3.2000 4.5639 5.2396 5.9216 7.3438 8.2465 8.6761 9.1970

5

2.1058 2.8842 3.8595 4.4437 4.9217 6.0482 6.7969 7.2504 7.8228

3

1.8674 2.5895 3.3215 3.8262 4.2103 5.1225 5.7335 6.1709 6.7270

2

1.6425 2.2871 2.8547 3.2837 3.6288 4.3634 4.8419 5.2415 5.7414


GEV Volume Predictions (inches) without Weiss factors for Site 3543 (Grady)
The 48-, 72-, 96-, and 120-hour values for the 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

4.1219 4.4678 9.0541 9.9437 13.9377

17.5232 18.5494 17.6902 16.4201

200

3.8407 4.3031 7.9407 8.8041 11.5972

14.5690 15.7114 15.3651 14.7573

100

3.6121 4.1522 7.1372 7.9663 10.0460

12.6015 13.7605 13.7048 13.4938

50

3.3682 3.9736 6.3641 7.1474 8.6591 10.8348 11.9605 12.1220 12.2231

25

3.1069 3.7612 5.6178 6.3441 7.4153 9.2435 10.2942 10.6079 10.9402

10

2.7284 3.4128 4.6608 5.2946 5.9526 7.3629 8.2608 8.6873 9.2066

5

2.4058 3.0759 3.9415 4.4903 4.9474 6.0639 6.8087 7.2598 7.8310

3

2.1334 2.7617 3.3920 3.8664 4.2322 5.1358 5.7434 6.1790 6.7340

2

1.8765 2.4392 2.9153 3.3181 3.6478 4.3748 4.8503 5.2483 5.7474


GEV Volume Predictions (inches) with Weiss factors for Site 3543 (Grady)
[image: image9.emf]GEV Distribution with Weiss 
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GEV Distribution Plot with Weiss Factors for Site 3543 (Grady)
[image: image10.emf]a*(b+D)^n    a    b    n   r^2

500

4.27 0.00 0.33 0.90

200

3.97 0.00 0.31 0.94

100

3.74 0.00 0.29 0.96

50

3.49 0.00 0.28 0.98

25

3.22 0.00 0.27 0.99

10

2.83 0.00 0.25 1.00

5

2.41 0.26 0.24 0.99

3

2.03 0.71 0.25 0.99

2

1.74 0.95 0.24 0.99


Curve Fit Parameters with Weiss for Site 3543 (Grady)
[image: image11.emf]1 2 6 12 24 48 72 96 120

500

4.2700 5.3674 7.7129 9.6952 12.1870 15.3193 17.5125 19.2565 20.7280

200

3.9700 4.9216 6.9186 8.5770 10.6330 13.1818 14.9473 16.3416 17.5120

100

3.7400 4.5727 6.2883 7.6884 9.4001 11.4930 12.9270 14.0517 14.9911

50

3.4900 4.2375 5.7638 6.9984 8.4974 10.3175 11.5579 12.5274 13.3351

25

3.2200 3.8827 5.2234 6.2985 7.5947 9.1578 10.2173 11.0425 11.7283

10

2.8300 3.3655 4.4292 5.2672 6.2638 7.4490 8.2437 8.8584 9.3666

5

2.5475 2.9309 3.7428 4.3980 5.1807 6.1105 6.7321 7.2118 7.6076

3

2.3214 2.6046 3.2672 3.8329 4.5260 5.3629 5.9278 6.3660 6.7287

2

2.0425 2.2558 2.7709 3.2173 3.7657 4.4268 4.8716 5.2158 5.5002

Actual

3.108 3.989 8.068 9.903 9.952 9.986 11.981 11.976 11.972


GEV Volume Predictions (inches) Curve Fit for Site 3543 (Grady)
Actual Maximum Volumes with Weiss

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

for  Grady (Site 3543)
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GEV Curve Fit Plot with Actual Maximum Volumes for Site 3543 (Grady)
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