Rainfall Analysis for Site 3137 (Fort Drum)
[image: image1.emf]Years # Days with # Days 

 Missing Data Accumulated

1960 4 2

1961 5 4

1962 5 26

1963 33 10

1964 0 4

1965 0 2

1966 13 12

1967 0 4

1968 24 3

1969 0 2

1970 8 4

1971 0 6

1972 0 6


Summary of Missing Data and Accumulations for Site 3137 (Fort Drum)
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 3137 (Fort Drum)

1963 – Retained:  There were 33 days of missing data with some scattered in January and 16 days in February.  The Histogram shows these months as having a low occurrence of 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

3137 1/6/1963 16:00 1/6/1963 17:00 0 0 60 0 1 m

3137 1/21/1963 8:00 1/21/1963 9:00 0 0 60 0 1 M

3137 1/26/1963 3:00 1/26/1963 4:00 0 0 60 0 1 m

3137 1/26/1963 11:00 1/26/1963 12:00 0 0 60 0 1 M

3137 1/27/1963 7:00 1/27/1963 8:00 0 0 60 0 1 m

3137 1/27/1963 13:00 1/27/1963 14:00 0 0 60 0 7 M

3137 2/3/1963 14:00 2/3/1963 15:00 0 0 60 0 1 m

3137 2/19/1963 12:00 2/19/1963 13:00 0 0 60 0 1 M

m = Start of Missing Data

M = End of Missing Data


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 1 1 0.2

2

3 3 2 0 0 0 0 0 1 1.0

3

0 0 2 2 3 3 1 1 1 1.4

4

0 1 0 0 0 0 0 1 0 0.2

5

1 1 0 1 1 0 1 1 0 0.7

6

3 2 3 5 4 2 2 2 2 2.8

7

2 2 2 2 1 3 3 3 3 2.3

8

2 2 1 1 2 4 3 2 4 2.3

9

2 2 3 2 1 1 2 1 1 1.7

10

0 0 0 0 1 0 1 1 0 0.3

11

0 0 0 0 0 0 0 0 0 0.0

12

0 0 0 0 0 0 0 0 0 0.0


Occurrence of Annual Maximum for each Month per Duration

Site 3137 (Fort Drum)

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

1960

2.11 2.18 2.41 4.43 5.36 5.86 7.64 7.68 7.68

1961

1.45 1.65 1.70 2.03 2.13 2.33 2.65 2.74 3.67

1962

1.69 2.52 2.80 3.70 3.70 4.02 5.24 7.08 7.19

1963

2.77 3.17 6.84 8.37 8.82 11.08 13.22 14.07 14.16

1964

2.16 2.70 2.86 3.54 3.88 3.93 3.93 4.65 4.99

1965

1.70 2.69 2.72 2.72 3.21 4.07 4.14 4.55 5.52

1966

1.37 1.74 1.78 2.53 2.81 3.16 3.67 3.70 3.85

1967

1.45 1.58 1.70 1.70 1.70 2.40 2.77 2.93 3.08

1968

1.93 2.95 3.06 4.17 4.60 5.31 6.38 6.83 7.30

1969

1.14 1.59 2.48 3.31 3.52 3.57 4.35 4.41 5.61

1970

1.41 1.59 1.90 1.90 2.46 2.55 2.62 3.06 3.06

1971

1.34 1.97 2.25 2.28 2.44 4.14 4.56 5.86 6.49

1972

2.60 2.60 2.60 2.95 3.41 4.12 4.20 4.45 4.89


Annual Maximum Volumes (inches) for Site 3137 (Fort Drum)
Distribution Analysis Report for Site 3137 (Fort Drum)
[image: image6.emf]Statistic 1 2 6 12 24 48 72 96 120

Mean

1.7785 2.2254 2.7000 3.3562 3.6954 4.3492 5.0285 5.5392 5.9608

2nd Moment

0.2557 0.3286 1.7614 3.0117 3.3792 5.1752 8.1299 9.1587 8.5492

Skew

0.6500 0.1700 2.2200 1.7000 1.5300 1.8700 1.7400 1.5800 1.5000

L-Moment 1

1.7785 2.2254 2.7000 3.3562 3.6954 4.3492 5.0285 5.5392 5.9608

L-Moment 2

0.2891 0.3355 0.5871 0.8731 0.9469 1.0900 1.3996 1.5423 1.5123

L-Moment CV

0.1626 0.1508 0.2174 0.2601 0.2562 0.2506 0.2783 0.2784 0.2537

L-Moment CS

0.2468 0.0941 0.4555 0.3736 0.3540 0.4103 0.4530 0.3842 0.3123

L-Moment CK

0.0781 -0.1190 0.4623 0.3183 0.3436 0.4327 0.3854 0.2925 0.2771

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 3137 (Fort Drum)
[image: image7.emf]1 2 6 12 24 48 72 96 120

500

4.8938 4.3058 15.7308 18.1582 18.6989

25.2717 35.8622 32.6533 26.6273

200

4.2286 4.0624 11.1489 13.7342 14.4095

18.5150 25.0668 24.3598 21.2995

100

3.7699 3.8589 8.6433 11.0946 11.7946

14.6407 19.1487 19.4684 17.8952

50

3.3454 3.6364 6.7425 8.9377 9.6181

11.5805 14.6496 15.5108 14.9456

25

2.9514 3.3923 5.2974 7.1706 7.8017 9.1573 11.2217 12.3004 12.3822

10

2.4690 3.0281 3.8956 5.3009 5.8380 6.6932 7.8881 8.9427 9.4771

5

2.1234 2.7085 3.1086 4.1505 4.6022 5.2391 6.0117 6.9017 7.5561

3

1.8691 2.4323 2.6314 3.4006 3.7820 4.3221 4.8718 5.5840 6.2303


GEV Volume Predictions (inches) without Weiss factors for Site 3137 (Fort Drum)
The 48-, 72-, 96-, and 120-hour values for the 50, 100, 200, and 500 return 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

5.5911 4.5921 16.0647 18.3489 18.7966

25.3375 35.9244 32.6957 26.6550

200

4.8311 4.3326 11.3855 13.8784 14.4847

18.5633 25.1103 24.3915 21.3216

100

4.3069 4.1155 8.8267 11.2111 11.8562

14.6789 19.1819 19.4938 17.9139

50

3.8220 3.8782 6.8856 9.0316 9.6684

11.6107 14.6750 15.5310 14.9611

25

3.3719 3.6179 5.4098 7.2459 7.8425 9.1812 11.2411 12.3164 12.3951

10

2.8208 3.2295 3.9782 5.3566 5.8685 6.7107 7.9018 8.9543 9.4869

5

2.4259 2.8886 3.1745 4.1941 4.6262 5.2528 6.0222 6.9107 7.5639

3

2.1354 2.5940 2.6873 3.4363 3.8017 4.3334 4.8802 5.5912 6.2368

2

1.8914 2.3106 2.3390 2.8609 3.1661 3.6542 4.0626 4.5973 5.1796


GEV Volume Predictions (inches) with Weiss factors for Site 3137 (Fort Drum)
[image: image9.emf]GEV Distribution with Weiss 

Fort Drum (Site 3137)

0

10

20

30

40

1 2 6 12 24 48 72 96 120

Duration (hours)

Volume (inches)

500

200

100

50

25

10

5

3

2


GEV Distribution Plot with Weiss Factors for Site 3137 (Fort Drum)
[image: image10.emf]a*(b+D)^n    a    b    n   r^2

500

5.43 0.00 0.40 0.85

200

4.66 0.00 0.36 0.91

100

4.14 0.00 0.34 0.95

50

3.67 0.00 0.31 0.97

25

3.23 0.00 0.29 0.99

10

2.34 1.00 0.29 0.99

5

2.05 1.00 0.26 0.98

3

1.82 1.00 0.24 0.96

2

1.63 1.00 0.22 0.96


Curve Fit Parameters with Weiss for Site 3137 (Fort Drum)
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1
5.4300
46600
41400
36700
32300
28610
24548
21494
1.8985
3165

2
7.1649
5.9808
52402
45497
39491
32180
27278
23691
20757
3381

6
11.1189
88822
76133
6.3958
5.4308
41143
3.4000
25033
25010
£.985

12
146714
11.3996
9.6366
7.9289
6.6400
49233
39937
33684
28659
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24
19.3591
14,6308
12,1976
9.8295
81183
59514
47339
39407
33093
B.866

48
25,5444
18.7773
16.4391
12.1857
9.9257
7.2339
56390
46315
38373
11109

72
300423
21.7283
17.7212
138178
111842
81204
6.2549
5.0965
41891
13243

96
33.7061
24.0993
19.5422
151087
12,1356
88182
67346
5.4563
4.4594
14.088

120
36.8530
261151
21.0825
16.1887
12.9489
9.4021
74331
5753
46817
14175




GEV Volume Predictions (inches) Curve Fit for Site 3137 (Fort Drum)
Actual Maximum Volumes with Weiss

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

Fort Drum (Site 3137)
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GEV Curve Fit Plot with Actual Maximum Volumes for Site 3137 (Fort Drum)
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