Rainfall Analysis for Site 4797 (Lakeland)
[image: image1.emf]Years # Days with # Days  Years # Days with # Days 

 Missing Data Accumulated  Missing Data Accumulated

1943 0 0 1974 0 0

1944 0 0 1975 0 0

1945 0 0 1976 0 2

1946 4 0 1977 0 0

1947 2 0 1978 0 0

1948 9 0 1979 0 0

1949 3 0 1980 0 0

1950 0 1

1981 30 1

1951 0 0 1982 0 0

1952 61 0

1983 0 0

1953 0 0 1984 0 0

1954 0 0 1985 0 0

1955 0 0 1986 0 1

1956 0 0 1987 0 0

1957 0 0 1988 0 0

1958 1 0 1989 0 0

1959 0 0 1990 0 0

1960 0 0 1991 0 0

1961 0 0 1992 0 1

1962 0 0 1993 0 0

1963 0 0 1994 0 2

1964 0 0 1995 0 0

1965 0 0 1996 0 0

1966 0 0 1997 0 0

1967 0 0 1998 0 0

1968 0 0

1999 33 0

1969 0 0

2000 193 0

1970 0 0

2001 328 0

1971 0 0

2002 365 0

1972 0 0

2003 120 0

1973 0 0


Summary of Missing Data and Accumulations for Site 4797 (Lakeland)
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 4797 (Lakeland)
1952 & 1981 – Eliminated:  As shown below, there were 61 days of missing data including all of March and June.  In 1981, all 30 days of June were missing.  The Histogram shows that the month of June had the highest occurrences 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

4797 3/1/1952 0:00 3/1/1952 1:00 0 0 60 0 1 m

4797 3/31/1952 23:00 4/1/1952 0:00 0 0 60 0 1 M

4797 6/1/1952 0:00 6/1/1952 1:00 0 0 60 0 1 m

4797 6/30/1952 23:00 7/1/1952 0:00 0 0 60 0 1 M

m = start of missing data

M = end of missing data


Missing Data for 1952 for Site 4797 (Lakeland)
1999 – Retained:  There were 33 days of missing data including the entire month of December.  The Histogram shows December having a low occurrence of annual maximum volumes.  The data below shows the storms generating the maximums occurring in June.
[image: image3.emf]1 2 6 12 24 48 72 96 120

1999 11-Jun-99 11-Jun-99 11-Jun-99 11-Jun-99 11-Jun-99 11-Jun-99 11-Jun-99 11-Jun-99 9-Jun-99


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.  
[image: image4.emf]Lakeland (Site 4797)                     
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[image: image5.emf]Durations (hrs) >>

1 2 6 12 24 48 72 96 120 Average

1

0 0 2 3 2 1 0 0 0 0.9

2

0 0 2 2 2 1 1 1 0 1.0

3

0 0 2 3 4 1 0 2 2 1.6

4

2 1 1 3 2 1 1 1 1 1.4

5

5 5 5 5 5 4 5 5 6 5.0

6

9 8 8 9 13 13 13 12 13 10.9

7

9 10 9 6 5 9 10 11 11 8.9

8

11 8 6 7 5 6 4 5 4 6.2

9

10 10 9 6 6 8 10 8 8 8.3

10

2 4 3 1 1 1 1 1 2 1.8

11

1 2 1 3 3 1 2 1 0 1.6

12

0 1 1 1 1 3 2 2 2 1.4


Occurrence of Annual Maximum for each Month per Duration

for Site 4797 (Lakeland)

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: image6.emf]Durations (hrs)>>

1 2 6 12 24 48 72 96 120

1943

2.11 2.5 2.84 3.03 3.19 4.5 5.13 5.58 5.68

1944

2.31 2.35 2.90 4.21 4.99 5.13 5.13 5.15 5.15

1945

1.60 3.10 5.96 8.27 10.09 10.79 10.86 11.27 11.36

1946

1.76 2.62 2.75 2.75 3.91 4.64 4.80 5.51 6.24

1947

1.44 1.97 2.54 3.44 4.99 5.19 5.26 6.35 6.37

1948

2.99 3.57 3.94 3.94 4.81 4.99 6.19 6.48 6.58

1949

1.97 3.00 4.32 4.98 6.19 6.37 6.37 6.39 6.54

1950

1.79 2.49 2.60 2.60 3.53 6.21 7.30 7.45 7.47

1951

1.98 2.06 2.63 3.21 3.51 3.54 3.54 3.79 3.79

1952

1953

1.31 1.58 2.96 3.67 3.67 4.16 6.05 7.20 7.21

1954

1.86 1.95 2.20 2.20 2.72 2.79 3.11 3.16 3.18

1955

1.86 1.99 2.00 2.00 2.29 2.87 3.86 3.92 4.11

1956

1.66 2.26 2.36 2.36 3.68 3.78 3.78 3.85 4.68

1957

2.39 2.75 2.90 2.92 2.92 5.39 5.40 5.55 6.60

1958

0.94 1.04 1.65 2.00 2.18 2.37 2.89 3.22 3.32

1959

1.39 2.07 2.61 3.18 3.42 3.76 5.19 6.83 7.86

1960

1961

1962

1963

1964

1965

1966

2.19 2.34 2.62 2.62 2.62 2.69 2.71 2.82 2.90

1967

2.13 2.29 2.31 2.31 2.88 3.56 3.87 4.01 5.62

1968

2.16 2.86 4.21 4.24 4.95 6.90 6.91 6.91 7.20

1969

1.95 2.10 2.25 2.59 2.84 3.02 3.68 4.20 4.72

1970

1.94 2.75 2.75 2.75 2.75 4.54 4.56 5.45 5.75

1971

1.63 1.86 3.00 3.29 3.92 3.92 4.19 4.19 4.45

1972

1.54 1.78 2.91 3.53 4.53 5.02 5.02 5.02 5.03

1973

1.39 1.87 2.25 2.61 2.62 3.23 3.26 3.27 3.69

1974

2.11 2.35 2.38 2.38 3.73 5.41 6.27 7.43 7.61

1975

2.47 3.57 3.62 3.62 3.62 4.49 4.49 4.49 5.09

1976

2.36 2.46 2.52 2.52 3.91 4.21 4.39 4.77 4.96

1977

2.86 3.08 3.28 3.28 4.27 5.01 5.01 5.13 5.34

1978

2.31 2.90 2.93 2.93 2.97 3.01 3.71 3.83 4.29

1979

1.40 2.30 3.50 3.80 4.00 5.30 6.20 7.40 8.20

1980

1.40 2.00 2.80 2.80 2.90 2.90 3.30 3.40 4.10

1981

1982

2.30 2.50 3.40 4.00 5.50 5.60 5.70 6.30 7.30

1983

1.70 3.00 3.30 3.30 3.70 4.10 4.70 4.80 4.90

1984

2.70 2.90 3.00 3.00 3.10 3.20 3.50 3.50 3.80

1985

1.80 1.80 2.40 2.40 2.40 3.10 3.40 3.50 3.50

1986

2.20 2.20 2.30 2.30 3.30 3.40 3.90 4.10 4.70

1987

1.80 3.00 3.00 3.10 3.10 5.70 6.00 6.60 8.80

1988

3.50 4.00 4.20 5.10 5.40 6.40 6.60 6.80 7.00

1989

2.00 2.80 6.10 6.10 6.10 7.50 8.40 8.90 8.90

1990

2.00 2.90 2.90 2.90 2.90 4.00 4.00 4.20 4.40

1991

3.00 3.50 4.40 4.40 5.70 6.70 7.90 8.20 8.20

1992

2.90 2.90 3.00 3.20 3.30 3.60 5.00 5.30 6.00

1993

1.30 1.80 2.40 2.90 3.00 3.30 3.50 3.70 4.10

1994

2.30 2.90 3.20 3.80 4.10 4.30 4.30 4.80 5.10

1995

1.80 2.10 2.60 3.90 3.90 5.20 6.20 6.20 6.20

1996

1.80 2.00 2.10 2.80 4.70 5.90 6.40 6.50 6.50

1997

3.30 3.40 3.50 4.40 4.60 5.00 5.40 6.40 7.00

1998

2.20 3.00 3.10 3.50 5.80 6.40 7.10 7.10 8.40

1999

2.30 2.40 2.40 2.40 4.20 4.20 6.00 6.00 7.20

2000

2001

2002

2003


Annual Maximum Volumes (inches) for Site 4797 (Lakeland)
Distribution Analysis Report for Site 4797 (Lakeland)

[image: image7.emf]Statistic 1 2 6 12 24 48 72 96 120

Mean

2.0429 2.5084 3.0161 3.3373 3.9469 4.6386 5.1108 5.4473 5.8590

2nd Moment

0.2897 0.3508 0.7662 1.2329 1.8735 2.3786 2.5744 2.9725 3.1939

Skew

0.6000 0.1900 1.7000 2.1000 1.9400 1.3200 1.0200 0.7900 0.5600

L-Moment 1

2.0429 2.5084 3.0161 3.3373 3.9469 4.6386 5.1108 5.4473 5.8590

L-Moment 2

0.3001 0.3358 0.4425 0.5521 0.6973 0.8286 0.8809 0.9612 1.0129

L-Moment CV

0.1469 0.1339 0.1467 0.1654 0.1767 0.1786 0.1724 0.1765 0.1729

L-Moment CS

0.1184 0.0530 0.2923 0.2915 0.2568 0.1728 0.1574 0.1196 0.0969

L-Moment CK

0.1657 0.0982 0.2541 0.2301 0.1849 0.1393 0.1192 0.0792 0.0822

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 4797 (Lakeland)

[image: image8.emf]1 2 6 12 24 48 72 96 120

500

4.0704 4.3159 8.6429 10.3388 11.7391 11.4474 11.9559 11.9679 12.2010

200

3.8046 4.1445 7.2684 8.6323 10.0232 10.3262 10.8955 11.1088 11.4491

100

3.5894 3.9930 6.3698 7.5156 8.8537 9.4795 10.0789 10.4141 10.8226

50

3.3607 3.8191 5.5757 6.5279 7.7825 8.6323 9.2480 9.6766 10.1401

25

3.1166 3.6188 4.8718 5.6518 6.7984 7.7814 8.3993 8.8907 9.3934

10

2.7644 3.3023 4.0554 4.6347 5.6077 6.6388 7.2366 7.7585 8.2840

5

2.4655 3.0077 3.5024 3.9451 4.7651 5.7378 6.3009 6.7993 7.3139

3

2.2141 2.7409 3.1133 3.4595 4.1514 5.0230 5.5463 5.9935 6.4783

2

1.9776 2.4740 2.7984 3.0663 3.6400 4.3828 4.8612 5.2364 5.6765


GEV Volume Predictions (inches) without Weiss factors for Site 4797 (Lakeland)

[image: image9.emf]1 2 6 12 24 48 72 96 120

500

4.6502 4.6029 8.8263 10.4474 11.8004 11.4772 11.9766 11.9835 12.2137

200

4.3467 4.4201 7.4227 8.7229 10.0755 10.3531 10.9144 11.1232 11.4610

100

4.1008 4.2585 6.5050 7.5945 8.8999 9.5042 10.0964 10.4276 10.8338

50

3.8395 4.0731 5.6940 6.5965 7.8232 8.6547 9.2641 9.6892 10.1506

25

3.5606 3.8595 4.9752 5.7112 6.8339 7.8017 8.4139 8.9023 9.4032

10

3.1582 3.5219 4.1415 4.6834 5.6370 6.6561 7.2492 7.7686 8.2926

5

2.8167 3.2077 3.5767 3.9865 4.7900 5.7528 6.3119 6.8082 7.3215

3

2.5295 2.9232 3.1794 3.4959 4.1731 5.0361 5.5560 6.0013 6.4851

2

2.2593 2.6385 2.8578 3.0985 3.6590 4.3942 4.8697 5.2432 5.6824


GEV Volume Predictions (inches) with Weiss factors for Site 4797 (Lakeland)

[image: image10.emf]GEV Distribution with Weiss for  

Lakeland (Site 4797)
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GEV Distribution Plot with Weiss Factors for Site 4797 (Lakeland)
[image: image11.emf]a*(b+D)^n    a    b    n   r^2

500

4.99 0.00 0.21 0.84

200

4.50 0.00 0.21 0.92

100

4.14 0.00 0.21 0.97

50

3.79 0.00 0.21 0.99

25

3.39 0.13 0.21 1.00

10

2.66 1.00 0.23 1.00

5

2.36 1.00 0.23 0.99

3

2.13 1.00 0.22 0.98

2

1.93 1.00 0.21 0.98


Curve Fit Parameters with Weiss for Site 4797 (Lakeland)
[image: image12.emf]1 2 6 12 24 48 72 96 120

500

4.9900 5.7719 7.2696 8.4087 9.7262 11.2502 12.2501 13.0130 13.6373

200

4.5000 5.2051 6.5558 7.5830 8.7712 10.1455 11.0472 11.7352 12.2982

100

4.1400 4.7887 6.0313 6.9764 8.0695 9.3339 10.1634 10.7964 11.3143

50

3.7900 4.3838 5.5214 6.3866 7.3873 8.5448 9.3042 9.8836 10.3578

25

3.4781 3.9734 4.9610 5.7255 6.6151 7.6473 8.3254 8.8430 9.2667

10

3.1197 3.4247 4.1615 4.7983 5.5771 6.5107 7.1359 7.6180 8.0153

5

2.7679 3.0384 3.6922 4.2572 4.9481 5.7764 6.3311 6.7588 7.1114

3

2.4809 2.7124 3.2681 3.7450 4.3244 5.0144 5.4741 5.8273 6.1178

2

2.2324 2.4308 2.9042 3.3074 3.7942 4.3702 4.7518 5.0441 5.2838

Actual

3.999 4.266 6.229 8.357 10.143 10.818 10.879 11.285 11.372


GEV Volume Predictions (inches) Curve Fit for Site 4797 (Lakeland)

Actual Maximum Volumes with Weiss

[image: image13.emf]GEV Prediction Curve Fit with Weiss for 

Lakeland (Site 4797)
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GEV Curve Fit Plot with Actual Maximum Volumes for Site 4797 (Lakeland)
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