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ABSTRACT

This report is the concluding part II in a séries of two.
In part I nine empirical methods, used to perform flood
frequency analysis, were evaluated and compared using
historical daté from 55 river gaging stations. These data
are presented in this part II. A computer-software was
developed to analyze the data, and evaluate each method as
well as compare different methods of flood frequency

analysis. This software is included in this report.
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Chapter 1

HYDROLOGIC DATA
1.1 Selection of Gaging Statiqns
Record length: For an acceptable statistical analysis only
those stations were chosen whose length of record was more
than 30 years. Thus, 55 gaging stations were selected.
Homogeneity: Mann and Whitney and Kruskal-Wallis tests were
conducted to test the homogeneity of data. All the 55 gaging
stations have data belonging to the same population.
Completeness: The dat; series was chosen such that it was
continuous over the period of record. Each selected gaging
station has continuous record.
Representativeness: All the samples were chosen such that
they should vary over a wide range of coefficient of
variation and coefficient of sKewness. These ranges are
0.291 to 1.22 for coefficient of wvariation and 0.16 to 5.66
for coefficient of skewness. This was done to ensure that
the data represent varying types of watersheds.
Varying climatic characteristics: The gaging stations were
selected from different geographical locations in the U.S.
so that the data represent varying climatic conditions.
Varying areas: The gaging stations were selected such that
the area of drainage basins ranged f£from 20 to 3000 square
Km.
1.2 Hydrologic Data Hydrologic data of the 55 gaging

stations, which were used for analysis, are presented.
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STATION DESCRIPTION - DATA FROM COMITE RIVER NEAR OLIVE BRANCH. LA.
AREA - 1405.0 (SQUARE KH.)
YEARS OP RECORD -1943 - 1982;
.| AVG ST. DEV SKEW KORTOSIS VARIATION
38 . 238.2 174.5 0.696 2.520 0.723

THE DISCHARGE {H#*#3/SEC) DATA ARE ARRANGED IN ASCENDING ORDER OF HAGNITUDE

1 39.1 2 §3.3 3 47.0
4 50.4 5 72.5 6 77.0
7 81.3 8 83.8 9 87.8
10 88.1 " 97.1 12 98.0
13 99.1 1% 99.4 15 120.9
16 126.0 17 131.9 18 131.9
19 148. 4 20 186.3 21 204.7
22 230.5 23 280.3 24 319.9
25 322.8 26 322.8 27 351.1
28 353.9 29 376.6 30 379.4
31 407.7 32 810.5 33 438.8
33 464.3 35 478.5 36 563.4
37 603.1 38 634.2 ’
STATIOR DESCRIPTION - DATA FROM COHMITE RIVER NEAR COMITE, LA.

AREAR - 1896.0 {SQUARE KH.)

YEARS OF RECORD -1943 - 1932;

N AVG ST. DEV SKEW KORTOSIS VARIATIOH
38 315.7 166.8 0.543 2.768 0.521

THE DISCHARGE (M**3/SEC) DATA ARE ARRANGED IN ASCENDING ORDER OF XAGNITUDE

1 66.8 2 68.5 3 94.6
4 102.8 5 122.3 6 136.5
7 141.6 8 170.2 9 180.1
10 196.8 1 202.4 12 205.3
13 207.0 18 241.5 15 260.8
16 267.6 17 273.5 18 283.1
19 286.0 20 291.6 21 300.1
22 305.8 23 308.6 24 325.6
25 359.6 26 373.7 27 390.7
28 430.4 29 436.0 30 444.5
3 464.3 32 867.2 33 498.3
34 569.1 35 580.4 36 586.1
37 676.7 38 682.3

STATIOF DESCRIPTION - DATA FROM AMITE RIVER DEEPAK

AREA - 4092.0 (SQUARE KH.)

YEARS OF RECORD -1949 - 1982;
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N AVG ST. DEV
34 745, 1 539.5

SKEW
0.708

KUORTOSIS
3.027

VARIATION
0.713

THE DISCHARGE (M#**3/SEC) DATA ARE ARRANSED IN ASCENDING ORDER OF MAGNITUDE

1 90.0 2 92.9

4 128.3 5 195.4
7 226.5 8 235.6
10 277.5 1 286.0
13 512.5 14 535.1
16 566.3 17 571.9
19 634.2 20 634.2
22 894.7 23 1073.0
25 1152.3 26 1228.8
28 1259.9 29 1259.9
31 1344.8 32 1577.0
34 2163.1
STATION DESCRIPTION =- DATA PROH

AREA - 1804.0 {SQUARE KHN.)

YEARS OF RECORD -1949 - 1980;
N AVG ST. DEV
31 698.0 365.9

THE DISCHARGE (M#*3/SEC) DATA ARE

3

6

9.
12
15
18
21
24
27
30
33

102.8
216.9
243.5
436.0
566.3
577.6
863.5
1112.7
1228.8
1288.2
1758.2

AMITE RIVER AT HAGNOLIA, LA

SKEW
0.160

KURTOSIS
2.148

VARTIATION
0.515

ARRANGED IN ASCENDING ORDER OF HAGNITUDE

1 130.2 2 195.4 3 198.2
4 209.5 5 263.3 6 297.3
7 305.8 8 365.2 9 433.2
10 445.9 11 487.0 12 540.8
13 569. 1 14 591.7 15 682.3
16 696.5 17 719.1 18 758.8
19 772.9 20 849.4 21 855.0
22 857.9 23 968.3 24 1070.2
25 1075.9 26 1112.7 27 1124.0
28 1146.7 29 1223.1 30 1333.5
31 1359.0
STATION DESCRIPTION - DATA FROM ST MARY RIVER AT STILL WATER KIFE
AREA - 1653.0 {SQUARE KH.)
YEARS OF RECORD -1915 - 1374;
] AVG ST. DEV SKEW KURTOSIS VARIATION
59 809.5 147.9 1.4817 6.254 0.358

THE DISCHARGE (M**3/SEC) DATA ARE ARRANGED IN ASCENDING ORDER OF HAGNITUDE

1 189.7 2 201.9
4 231.6 5 232.4

3

3
6

227.6
232.4
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7 237.5 8 255.8 9 280.3
10 288.8 LR 288.8 12 291.6
13 294.5 14 302.9 15 311.4
16 328.4 17 334.1 18 334.1
19 336.9 20 336.9 21 345. 4
22 348.2 23 348.2 24 351.1
25 359.6 26 365.2 27 368.1
28 368.1 29 370.9 30 370.9
31 385.1 32 393.5 33 393.5
34 393.5 35 - 404.9 36 404.9
37 410.5 38 427.5 39 481.7
80 453.0 41 455.8 42 455.8
43 464.3 43 478.5 45 487.0
46 509.6 47 515.3 48 518.1
49 523.8 S0 526.6 51 583.6
52 552.1 53 563.4 54 569.1
55 583.2 56 651.2 57 724.8
58 823.9 59 974.0
STATION DESCRIPTION - ST. JOHN BIVER AT NINEMILE BRIDGE , HME

AREA - 1890.0(SQUARE KA.)

YEARS OF RECORD -1951 - 1932;
L] AVG ST. DEV SKE#H KURTOSIS VARIATIOW
32 699.0 223.7 0.408 3.012 0.315

THE DISCHARGE (®M**3/SEC) DATA ARE ARRANGED IN ASCENDING ORDER OF BAGNITUDE

1 297.3 2 413.4 3 424.7

4 447.3 5 453.0 6 455.8

7 461.5 8 526.6 9 532.3

10 537.9 11 543.6 12 574.7

13 594.6 14 622.9 15 662.5

16 673.8 17 719.1 18 736.1

19 764.4 20 772.9 21 787.1

22 787.1 23 826.7 24 B66.4

25 877.7 26 886.2 27 9306.0

28 906.0 29 968.3 30 982.4

31 1104.2 32 1257.1

STATION DESCRIPTION - ST. JOHN RIVER AT DICKREY, ME

AREA - 5085.0 (SQUARE KH.)

YEARS OF RECORD -1947 - 1982;
| AvVG 5T. DEV SKEW KORTOSIS YARIATION
36 1449.7 517.7 0.35% 2.549 0.352

THE DISCHARGE (M#*%3/SEC) DATA ARE ARRANGED IN ASCENDING ORDER OF MAGNRITUDE

1 392.6 2 775.8 3 806.9
4 826.7 5 877.7 6 934.3
7 968.3 8 974.0 9 1019.3

4



D R i T I D i D D D € S G I - R T - . e -

10 1036.2
13 1166.5
16 1242.9
19 1398.6
22 1650.6
25 1749.7
28 1877.1
31 2030.0
34 2180.1

STATIOR DESCRIPTION -

AREA - 1659.0 (SQUARE KH.)

ALLAGASH RIVER NEAR

YEARS OF RECORD -1932 - 1982;

N AVG
51 438.8

DEV

159.8

12
15
18
21
24
27
30
33
36

SKEW
0.705

1081.5
1208.9
1339.2
1483.6
1676. 1
1792.2
2015.9
2134.8
2596.3

ALLAGASH, HE

KURTOSIS VARIATION
3.296 0.361

THE DISCHARGE (N**3/SEC) DATA ARE ARRANGED IN ASCENDING ORDER OF #AGNITUDE

1 149.2
4 244, 1
7 274.6
10 294.5
13 311.8
16 317.1
19 353.9
22 373.7
25 438.8
28 450.2
31 467.2
34 478.5
37 509.6
&0 518.1
43 577.6
46 637.0
49 804.1

2

5

8
1
1%
17
20
23
26
29
32
35
38
41
44
47
50

STATION DESCRIPTION -

AREA - 1105.0 (SQUARE KH.)

219.1
252.5
283.1
305.8
314.3
339.8
356.7
404.9
438.8
450.2
470.0
498.3
512.5
537.9
608.7
662.5
815.4

3

6

9
12
15
18
21
24
27
30
33
36
39
42
45
48
51

230.7
265.3
288.8
305.8
314.3
345.4
368.1
416.2
447.3
450.2
478.5
501.1
515.3
571.9
631.4
747.5
832.4

ST. FRANCIS RIVER NEAR CONNORS, NEW BRUNSWI

YEARS OF BRECORD -1952 - 1982:

B AVG
31 215.3

ST. DEV
84.4

SKEW
0.527

KURTOSIS VARIATION
3.250 0.385

THE DISCHARGE (8*%3/SEC) DATA ARE ARRANZED IN ASCENDING ORDER OF HAGNITUDE

1 62.9
4 125.7
7 182.1
10 149.5
13 191.4
16 224.2

2
5
8
1
14
17

96.3
133.9
143.8
165. 1
203.0
224.5

5

3
6
9
12
15
i8

116.4
139.3
143.8
188.6
205.8
226.5



19
22
25
28
31

STATIOR DESCRIPTION ~

AREA - 890.0

(SQUARE KA.) -

DSN=CEDEEP. SIN

FISH RIVER HEAR FORT KENT, ME

YEARS OF RECORD -1930 - 1932;

N
53

241.1

DEV
71.4

SKEW
0.302

KDORTOSIS VARIATION

3. 446 0.293

THE DISCHARGE (M*%*3/SEC) DATA ARE ARRANSED IN ASCENDING ORDER OF HAGNITUDE

1

4

7
10
13
16
19
22
25
28
31
34
37
40
43
46
49
52

84.1
184.7
160.2
164.2
173.8
198.5
222.0
236.1
239.5
244.6
229.7
262.7
265.6
286.0
300.1
311.4
339.8
379.4

2

5

8
n
14
17
20
23
26
29
32
35
38
41
by
47
50
53

STATION DESCRIPTION -

AREA - 9097.0 {SQUARE KH.)

115.8
158.8
161.4
165.3
180.9
205.8
223.7
238.7
241.5
247.5
252.5
265.6
274.6
294.5
302.9
311.4
345.4
447.3

YEARS OF RECORD -1927 - 19382;

N
56

2405, 2

DEY
754.1

3

6

9
12
15
18
21
24
27
30
33
36
39
42
45
48
51

SKEW
0.434

138.4
159.4
161.7
173.3
181.2
213.2
232.4
239.5
283.5
247.5
258.2
265.6
282.6
297.3
308.6
311.4
370.9

ST. JOHN RIVER BELOW PISH R, AT FORT KENT, HE

KURTOSIS VARIATION

3.221 0-.311

THE DISCHARGE (M#*%3/SEC) DATA ARE ARRANGED IN ASCENDING ORDER OF HAGNITUDE

1

4
7
10
13
16
19
22

- 25

702.2
1370.3
1492.1
1701.6
1885.6
1956.4
1987.5
2134.8
2208.4

2
5
8
1
W
17
20
23
26

1322.2
1390.1
1585.5
1710.1
1905.4
1962.1
2078.1
2171.6
2214.0

6

3
6
9
12
15
18
21
24
27

1367.5
1443.9
1661.9
1718.6
1982.2
1979.0
2134.8
2202.7
2245.2



3652.3
4190.3

STATION DESCRIPTION -

AREA - 1105.0 (SQUARE KH.)

DSN=CEDEEP. SIN

2548.1
2689.7
2726.5
2777.5
3227.6
3340.9
3708.9

4275.2.

2463.2
2519.8
2567.9
2706.7
2726.5
2916.2
3255.9
34325.8
3850.5

HACHIAS BIVER NEAR ASHLANWND, HE

YEARS OF RECORD -1952 - 1982;

N
29

191.3

S¥. DEV

87.9

SKEW
1.187

KORTOSIS

5.535

VARIATION
0.451

THE DISCHARGE (M*#3/SEC) DATA ARE ARRANSED IN ASCENDING ORDER OF MASNITUDE

1

4

7
10
13
16
19
22
25
28

47.6
96.0
136.5
141.3
161.7

183.5
197.6
234.1
270.1
334.1

STATION DESCRIPTION =~

AREA - 1884.0 (SQUARE KH.)

90.3
101.1
137.6

144.4
173.8

193.9
212.3
280.7
283.1
470.0

AROOSTOOK RIVER AT WASHBURN, ME

YEARS OF RECORD -1931 - 1982;

N
51

687.4

ST. DEV
236.7

3
6
9

12
15

18
21
23
27

SKEW
0.353

91.7
131.7
140. 4
158.6
182.0
195.6
231.6

282.4

322.8

KORTOSIS

2.647

VARIATIOHN
0.34%

THE DISCHARGE (4*%3/SEC) DATA ARE ARRANSED IN ASCENDING ORDER OF MAGNITUDE

217.2
382.2
802.0
§38.8
504.0
543.6
571.9
625.7
651.2
685.2
724.8
770.1

2

5

8
1"
14
17
20
23
26
29
32
35

353.9
385.1
410.5
487.0
521.0
543.6
591.7
648.4
659.7
690.8
736.1
781.4

7

379.4
396.4
824.7
529.4
571.9
594.6
651.2
679.5
707.8
767.3
792.8



80
43
46
49

1070. 2
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STATION DESCRIPTION -

AREA - 589.0 (SQUARE KH.)

852.2
900.3
923.0
1047.6
1211.8

HEDUXNEKEAG RIVER NEAR HOULTON, HE

YEARS OF RECORD -1941 - 19384;

R
42

THE DISCHARGE (H*%*3/SEC)

AVG

103.4

40.2
56.1
69.4
73.0
78.7
83.8
86.6
93.7
99.7
109.3
122.6
131.1
173.6
186.6

2

5

8
mn
1%
17
20
23
26
29
32
35
38
41

STATION DESCRIPTION -

AREA - 685.0 (SQUARE KH.)

DEY

41.3

82.2
58.9
62.9
75.6
81.3
85.5
90.0
94.0
101.1
110.1
123.2
152.9
174.8
187.4

NARRAGUAGUS RIVER AT CHERRYFIELD, HE

YEARS OF RECORD -1948 - 1982;

N
35

AVG

128.8

DEV

52.6

39
42
45
48
51

SKEW
0.78%

SKEW
0.978

874.9
911.7
1002.3
1067. 4
1220.3

KURTOSIS

2.898

54.1
61.2
71.1
76.4
83.5
86.4
90.3
98.0
102.2
118.9
126.3
154.0
182.9
188.0

KUORTOSIS

4.326

- s an e o e -

VARIATION
0.395

DATA ARE ARRANGED IN ASCENDING ORDER OF HAGNITUDE

VARIATION
0.403

THE DISCHARGE (M*#*3/SEC) DATA ARE ARRANGED IN ASCENDING ORDER OF NAGNITUDE

1

4

7
10
13
16
19
22
25
28
31
34

57.5
75.9
84.9
90.0
97.4
101.9
118.9
148.7
152.3
179.5
186.9
205.3

2

5

8
n
14
17
20
23
26
29
32

35

60.0
77.0
B8.1
90.6
99.1
108.7
124.9
148.6
165.3
184.6
195.1
294.5

8

3

6

9
12
15
18
21
24
27
30
33

64.6
82.4
88.9
91.4
99.9
111.8
138.7
151.2
165.3
185.2
195.6
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STATION DESCRIPTION =- HATTAWANKEAG RIVER NEAR HATTAWAHKEAG, HE
AREA - 1640.0 (SQUARE KH.)
YEARS OF RECORD -1935 - 1982;
.| AVG ST. DEV SKEW - KORTOSIS VARIATIOR
47 487.9 142.0 0.366 2.587 0.288

THE DISCHARGE {(M*%*3/SEC) DATA ARE ARRANGED IN ASCENDING ORDER OF ¥AGNITUDE

1 277.2 2 281.1 3 281.7
g 288.8 5 297.3 6 311.4
7 317.1 8 345.4 ' 9 356.7
10 356.7 LR 365.2 12 365.2
13 365.2 14 365.2 15 370.9
16 379.4 17 385.1 18 438.8
19 453.0 20 458.7 21 467.2
22 481.3 23 489.8 24 4392.6
25 509.6 26 512.5 27 515.3
28 521.0 29 529.8 30 532.3
31 532.3 32 535.1 33 537.9
34 543.6 35 560.6 36 588.9
37 591.7 38 597.4 39 622.9
40 665.3 41 668.2 42 673.8
43 676.7 4y 696.5 45 719.1
46 781.4 47 826.7 '
STATION DESCRIPTION - PISCATAQUIS RIVER NEAR DOVER-FOXCROPT, HE

AREA - 1136.0 (SQUARE KH.)
YEARS OF RECORD -1903 - 1932;
N Avs ST. DEV SKEW KURTOSIS VARIATION
79 259.8 125.0 1.161 3.055' 0.478
THE DISCHARGE (##%*%3/SEC) DATA ARE ARRARGED IN ASCENDING ORDER OF YAGHNITUDE

1 68.2 2 87.8 3 113.5
4 113.5 5 116.4 6 126.8
7 127.7 8 132.5 9 133.4
10 139.3 11 145.5 12 145.8
13 148.6 14 150.3 15 152.3
16 158.3 17 168.7 18 168.7
19 168.7 20 172.7 21 175.5
22 176.7 23 178.4 24 187.4
25 192.8 26 193.1 27 194.5
28 196.2 29 196.8 30 197.3
31 201.9 32 203.6 33 203.6
33 208. 4 35 208.9 36 210.1
37 215.2 38 220.3 39 224.8
40 227.6 41 227.6 42 227.6
43 227.6 44 229.6 85 231.9
86 236.4 47 244.9 48 246.0
89 258.5 50 270.7 51 271.8

9
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52 272.9 53 286.0 5S4 288.8
55 291.6 56 294.5 57 294.5
58 300.1 59 305.8 60 311.4
61 328.4 62 362.4 63 365.2
64 373.7 65 376.6 66 379.4
67 382.2 68 387.9 69 387.9
70 396. 4 n 413.4 72 430.4
73 492.6 74 492.6 75 583.6
76 546.4 77 546.4 78 608.7
79 645.5 :

STATION DESCRIPTION - SHEEPSCOT RIVER AT NORTH WHITEFIELD, HE

AREA - 405 (SQUARE KH.)

YEARS OF RECORD -1938 - 1982;
N AVG ST. DEV SKEW KURTOSIS VARIATION
43 63.9 32.6 1.738 6.501 0.505

THE DISCHARGE (M*%3/SEC) DATA ARE ARRANZED IN ASCERDING ORDER OP MAGNITUDE

1 28.6 2 29.2 3 31.4
4 34.5 5 37.1 6 38.5
7 39.1 8 39.1 9 39.4
10 40.2 11 40.5 12 41.3
13 45.6 14 46.1 15 46.4
16 - 47.3 17 47.8 18 49.0
19 49.3 20 51.5 21 51.8
22 52.4 23 54.1 24 54.6
25 54.6 26 55.2 27 57.8
28 58.0 29 63.4 30 66.0
31 69.4 32 77.9 33 84.1
34 88.9 35 87.5 36 89.8
37 98.0 38 103.3 39 103.9
80 113.5 41 113.8 42 148.9
43 181.8
STATION DESCRIPTION - CARRABASSETT RIVER NEAR NORTH ANSON, HME

AREA - 897.0 (SQUARE KHM.)

YEARS OF RECORD -1925 - 1982;
N AVG ST. DEY SKEW KURTOSIS VARIATION
56 391.0 187.1 0.681 2.781 0.874

THE DISCHARGE (M#*#*3/SEC) DATA ARE ARRANGED IN ASCENDING ORDER OF HASKITUDE

1 121.7 2 129.7 3 185.5
4 178. 1 5 178.7 6 190.5
7 202.2 8 210.4 9 226.5
10 231.9 1 232.2 12 234.7
13 235.6 14 239.0 15 241.2
16 248.6 17 246.9 18 251.1
19 257. 1 20 262.7 21 268.7

10
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22 282.3 23 283.1 24 291.6
25 291.6 26 294.5 27 305.8
28 319.9 29 328.4 30 334.1
3 365.2 32 382.2 33 410.5
34 448.5 35 458.7 36 470.0
37 875.7 38 475.7 39 495.5
40 509.6 41 515.3 42 521.0
43 532.3 44 557.8 45 569. 1
46 600.2 47 608.7 48 617.2
49 625.7 50 625.7 51 634.2
52 638.2 53 654,.0 54 724.8
55 860.7 56 872.0

STATION DESCRIPTION - SEBASTICOOK RIVER NEAR PITTSFIELD, HE

AREA - 2500.0 (SQUARE KH.)

YEARS OF RECORD -1929 - 1980:
N AVG ST. DEV SKEW KURTOSIS VARIATION
52 193. 4 63.4 0.796 4.705 0.325

THE DISCHARGE (M#*%3/SEC) DATA ARE ARRAN3ED IF ASCENDING ORDER OF MAGEITUDE

1 56.1 2 91.7 3 99.9
4 121.2 5 123.7 6 125.7
7 126.3 8 131.1 9 134.8
10 137.6 11 142.7 12 147.8
13 149.8 14 153.7 15 154.6
16 157.1 17 163.1 18 169.9
19 171.0 20 172.1 21 175.0
22 177.8 23 178.7 : 24 180.1
25 181.2 26 182.6 27 190.0
28 190.0 29 191.4 30 193.9
31 196.5 32 198.2 33 206.4
34 206.7 35 207.0 36 210.6
37 214.6 38 219.7 39 219.7
80 . 220.8 41 235.3 42 238.1
43 239.2 44 259.3 45 266.1
46 267.0 47 269.3 48 281.7
49 291.6 50 308.6 51 319.9
52 807.7
STATION DESCRIPTION - DIAMOND RIVER NEAR WENTWORTH LOCATION, WH

AREA - 883.0 (SQUARE KH.)
YEARS OF RECORD -1942 - 1982;
B AVG ST. DEV SKEW KORTOSIS VARIATION
80 135.5 40.1 0.621 4.336 0.292
THE DISCHARGE (M*%3/SEC) DATA ARE ARRANSED IN ASCENDING ORDER OF MASNITUDE

1 53.8 2 56.3 3 79.8
4 86.6 5 100.2 6 102.5

11
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7 103.1 8 103.9 9 108.2
10 111.0 11 114.4 12 116.6
13 119.8 U 120.0 15 122.0
16 122.9 17 124.6 18 o 129.1
19 130.2 20 131.9 21 132.5
22 133.4 23 135.3 24 135.9
25 137.3 26 143.3 27 145.2
28 147.2 29 148.1 30 149.2
31 158.6 32 159.7 33 166.5
34 169.9 35 169.9 36 173.8
37 184.9 38 223.4 39 226.2
40 244.3
STATION DESCRIPTION - SWIFT RIVER NEAR ROXBURY, HE

AREA - 753.0 (SQUARE K#H.)

YEARS OF RECORD -1930 - 1982;
N AVG ST. DEVY SKEW KORTOSIS VARIATION
51 182.8 97.9 0.933 3.471 0.531

THE DISCHARGE (4%%3/SEC) DATA ARE ARRANSED IN ASCENDING ORDER OF MAGNITUDE

1 53.8 2 67.4 3 72.5
4 73.0 5 79.6 6 84.9
7 86.4 8 90.3 9 92.3
10 97.7 1 101.4 12 101.4
13 101.6 14 104.2 15 106.2
16 113.8 17 115.5 18 117.8
19 129.4 20 131.7 21 134.5
22 134.5 23 137.0 24 139.0
25 145.8 26 146.1 27 146.9
28 148.8 29 158.8 30 175.0
31 203.9 32 207.5 33 209.8
34 217.4 35 220.8 36 228.2
37 233.3 38 250.3 39 257.1
40 258.2 4 282.3 42 288.8
43 288.8 a4 297.3 45 300.1
46 302.9 47 311.4 48 322.8
89 368. 1 50 410.5 51 475.7
STATION DESCRIPTION - NEZINSCOT RIVER AT TURNER CENTER, HE

AREA - 733.0 (SDUARE KH.)

YEARS OF RECORD -1942 - 1982;
| AVG ST. DEV SKEW KURTOSIS VARIATIORN
81 105.2 61.2 3.027 14.946 0.575

THE DISCHARGE (M#**3/SEC) DATA ARE ARRANGED IN ASCENDING ORDER OF MASNITUDE

1 39.1 2 49.8 3 52.7
B 56.6 5 59.5 6 60.3
7 61.7 8 671 9 67.7

12



" — ———_——— P T D - - D -

STATION DESCRIPTION -

AREA - 642.0

(SQUARF KH.)

77.0

YEARS OF RECORD -1950 - 1932;

N
32

110.7

DEV
54.0

12
15
18
21
24
27
30
33
36
39

SKEW
2,237

73.6
77.9
84.9
97.7
107.9
115.8
121.2
135.1
195.9

ROYAL RIVER AT YARNOUTH, HE

KORTOSIS

10.669

VARIATION
0.481

THE DISCHARGE (M#*#3/SEC) DATA ARE ARRANGED IN ASCENDING ORDER OF MAGRITUDE

1

4

7
10
13
16
19
22
25
28
31

31.7
61.4
68.5
88.9
94.3
103.1
108.7
121.7
131.7
142.7
225.4

2

5

8
11
14
17
20
23
26
29
32

STATION DESCRIPTION -

AREA - 140.0 (SQUARE KH.)

9.8
63.7
77.9
90.9
98.5
104.5
113.3
124.6
135.1
143.3
325.6

OYSTER

YEARS OF RECORD -1935 - 1981;

N
44

ST. DEY
G.4

3

6

9
12
15
18
21
24
27
30

55.8
67.1
79.0
92.6
101.4
108.7
113.5
131.4
wo.1
146.1

RIVER NEAR DURHAHM, NH

SKEW
1. 165

KURTOSIS
5.217

VARIATYON
0.478

THE DISCHARGE (H*#%#3/SEC) DATA ARE ARRANSED IN ASCENDING ORDER OF NAGNITUDE

1

[}

7
10
13
16
19
22
25
28

VORI EEN
OVONNETO2OOO N

2

5

8
n
1%
17
20
23
26
29

WNUINaaNO N O

VOO SNYIONONE W

[
w
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DSKR=CEDEEP. SIN

31 10.8 32 10.9 33 11.0

34 11.3 35 11.9 36 12.0

37 12.5 38 12.7 39 18.1

40 15.5 41 16.1 42 17.3

43 17.4 44 24.4

STATION DESCRIPTION - PEMIGERASSET RIVER AT PLYHOUTH, WH

AREA - 1243.0 (SQUARE KH.)

YEARS OF BRECORD ~-1904 - 1981;
N AVG 5T. DEV SKEW KORTOSIS VARIATION
75 658.6 297.6 2.195 8.357 0.4843

THE DISCHARGE (H**3/SEC) DATA ARE ARRANSED IN ASCENDING ORDER OF MASNITUDE

1 248.3 2 356.7 3 365.2

4 365.2 5 404.9 6 410.5

7 410.5 8 424.7 9 424.7

10 427.5 1 430.4 12 433.2

13 450.2 14 450.2 15 453.0

16 455.8 17 458.7 18 481.3

19 481.3 20 481.3 21 481.3
22 487.0 23 892.6 24 501.1
25 504.0 26 515.3 27 521.0
28 523.8 29 523.8 30 540.8

31 543.6 32 557.8 33 560.6
34 563.4 35 566.3 36 574.7
37 577.6 38 580.4 39 600.2
40 608.7 41 622.9 42 622.9
43 631.4 44 634.2 45 634.2
46 639.9 47 639.9 48 648.4
49 648.4 50 651.2 51 651.2

52 662.5 53 685.2 54 696.5
55 707.8 56 710.6 57 719.1
58 719.1 59 722.0 60 772.9
61 775.8 62 775.8 63 801.2
64 809.7 65 823.9 66 829.6
67 891.8 68 951.3 69 979.6
70 1265.6 71 1347.7 72 1481.1
73 1492.1 74 1698.8 75 1851.6
STATION DESCRIPTION - SHITH RIVER NEAR BRISTOL, KNH
AREA - 135.0 {SQUARE KH.) -
YEARS OF RECORD -1919 - 1981;

| AVG ST. DEV SKEW KURTOSIS
63 57.5 33.5 3.039 14.938

VARIATION
0.578

THE DISCHARGE (M#%3/SEC) DATA ARE ARRANSED IN ASCENDING ORDER OF MAGNITUDE

1 22.2 2 22.4
4 28.9 5 30.0

14
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DSN=CEDEEP. SIN

7 30.9 8 34.0 9 33.5
10 35.1 11 35.1 12 35.7
13 36.2 1% 37.1 15 37.7
16 37.9 17 39.6 18 39.6
19 40.8 20 40.8 21 41.3
22 42.5 23 42.8 24 84.5
25 45.0 26 46.4 27 47.3
28 47.6 29 48.4 30 89.5
31 89.5 32 50.1 33 50.7
34 51.0 35 51.5 36 52.4
37 53.8 38 54.4 39 55.5
80 57.2 41 57.2 42 58.3
&3 59.5 ay 60.0 45 60.3
86 62.9 47 62.9 48 63.4
49 64.6 50 65.7 51 66.3
52 70.8 53 72.5 54 73.3
55 74.5 56 77.3 57 80.4
58 94.0 59 99.1 60 106.2
61 143.5 62 164.2 63 229.3
STATION DESCRIPIION -~ SOUCOOK RIVER NEAR CONCORD, NH

AREA - 103.0 {SQUARE KH.)

YEARS OF RECORD -1951 - 1981;
N AvVG ST. DEVY SKEW KURTOSIS VARIATION
30 41.2 13.3 1.515 6.260 0.452

THE DISCHARGE (M**3/SEC) DATA ARE ARRANGED IN ASCENDING ORDER OF HAGNITUDE

1 ' 11.6 2 21.6 3 21.8
4 23.1 5 248.0 6 24.3
7 28.6 8 28.9 9 29.2
10 30.3 1" 32.0 12 33.7
13 36.8 14 36.8 15 37.1
16 38.2 17 38.8 18 39.1
19 39.9 20 40.2 21 44,2
22 48.1 23 49.0 24 51.5
25 53.8 26 53.8 27 66.0
28 67.4 29 81.5 30 104.8
STATION DESCRIPTION - SQUANNACOOK RIVER NEAR WEST GROTON, HA

AREA - 585.0 (SQUARE KH.)
YEARS OF RECORD -1950 - 1382;

B AVG ST.  DEV SKEW KURTOSIS VARIATIOR
32 43.8 23.0 0.9487 8.399 0.517

THE DISCHARGE (M#*%#3/SEC) DATA ARE ARRARSED IN ASCENDING ORDER OF MAGNITUDE

1 8.6 2 13.9 3 17.4
4 19.6 5 21.2 6 21.4
7 25.7 8 26.2 9 26.4

15



DSN=CEDEEP. SIN

10 28.2 1 28.3
13 34.0 14 34.5
16 38.8 17 40.8
19 44.7 20 49.5
22 52.1 23 53.8
25 60.0 26 63.1
28 66.3 29 69.9
31 82.1 32 113.5
STATIOR DESCRIPTION - PARKER

AREA - 50.0

{SQUARE KHA.)

YEARS OF RECORD -1946 - 1932;

N
37

ST. DEV
2.8

THE DISCHARGE (a%*%3/SEC) DATA ARE

1 2.8 2 3.0
4 3.0 5 3.2
7 4.1 8 4.2
10 4.4 11 4.4
13 5.2 14 5.5
16 5.5 17 6.1
19 6.2 20 6.3
22 6.8 23 6.9
25 7.0 26 7.0
28 7.5 29 7.9
31 9.0 32 9.7
34 10.2 35 10.9
37 13.8

STATION DESCRIPTION -
AREA - 65.0 (SQUARE KH.)
YEARS OF RECORD -1934 - 1982;

H AvVG ST. DEY
49 64.9 31.1

12
15
18
21
24
27
30

RIVER AT

SKEW
0.922

33.7
35.7
82.5
51.2
56.6
64,0
78.1

BYFIELD, HA

KUORTOSIS
3.889

VARIATION
0.421

ARRANGED IN ASCENDING ORDER OF YAGRITUDE

3

6

9
12
15
18
21
24
27
30
33
36

SKEW
1.731

WODNNOAONE &Ww

AoWEFpOoONNMNURIRWLVIO

-l b

HOP R NR COLUABIA, CT.

KORTOSIS

5.813

VARIATIOS
0.626

THE DISCHARGE (#%%3/SEC) DATA ARE ARRANSED IN ASCENDING ORDER OF HMAGNITUDE

1 23.1 2 24.2
4 25.5 5 27.2
7 27.3 8 29.7
10 36.0 1 36.0
13 38.5 14 41.6
16 82.5 17 43.6
19 45.6 20 46.4
22 48.1 23 49.8
25 53.2 26 53.8
28 55.8 29 56.9
31 61.7 32 66.0

16

25.2
27.2
31.7
36.8
41.9
45.3
47.8
52.7
54.9
61.7
66.0



34 68.2
37 79.6
40 84.4
83 94.3
46 154.3
49 196.5
STATIOHN

35
38
41
44
47

DESCRIPTIOK -

{SQUARE KH.)

DSN=CEDEEP. SIN

SAFFORD BK NR WOODSTOCK VALLEY, CT.

YEARS OF BRECORD -1950 - 1932;

L
31

ST. DEV

36
39
82
45
48

SEEW

6.0 1.392

74.5
83.0
87.5
151.8
182.6

KORTOSIS

4.806

VARIATION
0.555

THE DISCHARGE (M*%3/SEC) DATA ARE ARRANGED IN ASCENDING ORDER OF YASNITUDE

1

4

7
10
13
16
19
22
25
28
31

3.8

¢ 9 o

OdN et O

- OJJNWN

1.
11.4
14.9
18.3
28.3

STATION DESCRIPTION -

AREA - 120.0

(SQUARE KH.)

-i
—a®OJOUNE

® o 0 o & 8 @

N PFPOOUNWHRWSES

-
[ ]

N «d
- N
]

3

6

9
12
15
18
21
24
27
30

¢ 4 0 5 0 0 0 8 o
nmModwoasanhdunn e

Wd=at a2 WOV &

N wd b wd

MOOSE RIVER AT VICTORY, VT

YEARS OF RECORD -1930 - 1982;

N
35

ST. DEV

SKEW

19.1 1.012

KURTOSIS

4.762

VARIATION
0.312

THE DISCHARGE ({4*%*3/SEC) DATA ARE ARRANSED IN ASCENDING ORDER OF NAGHITUDE

1
|
7

10

13

16

19

22

25

28

31

34

33.7
81.3
42.2
84.7
51.8
60.6
63.7
74. 2
77.0
81.0
85.2

35

STATION DESCRIPTION -

35.4
41.9
44.2
45.3
48.4
57.2
61.2
67.4
75.6
77.9
82.7
122.9

HOOSE RIVER AT ST. JOHNSBURY, VT

17

3

6

9
12
15
18
21
24
27
30
33

81.3
41.9
44.5
45.9
51.0
58.9
61.7
68.0
75.6
78.7
83.2



DSH=CEDEEP. SIN

AREA - 120.0 (SQUARE K#H.)

- W P O D T T T D T V> Ty T e -

YEARS OF RECORD -1930 - 1982;

.} AVG ST. DEY SKEW KORTOSIS VARIATION
53 84.3 3%.6 0.782 3.026 0.806

THE DISCHARGE (H##3/SEC) DATA ARE ARRANSED IN ASCENDING ORDER OF HAGHITUDE

1 33.4 2 33.8 3 41.1
4 83.0 5 84.5 6 46.1
7 51.2 8 53.8 9 53.8
10 56. 1 11 56.3 12 56.6
13 57.2 14 57.2 15 57.5
16 57.5 17 60.0 18 60.3
19 63.7 .20 64.8 21 65.1
22 66.5 23 66.8 24 68.8
25 70.5 26 71.6 27 77.0
28 78.7 29 84. 1 30 84.9
31 88.2 32 90.6 33 91.7
34 92.6 35 92.6 36 96.3
37 97. 1 38 98.2 39 99,1
80 100.5 81 106.5 42 107.6
43 113.3 44 117.2 45 120.3
a6 124.6 47 132.2 48 133.1
89 135.3 50 159.1 51 160.2
52 164.2 53 164.8
STATYION DESCRIPTION - AMHONOOSUC RIVER AT BETHLEHEM JUNCTION, WA

AREA - 289.0 (SQUARE KH.)

YEARS OF RECORD -1927 - 1982;
N AVG ST. DEV SKEW KORTOSIS VARIATION
36 139.2 61.8 1.375 4.556 0.437

THE DISCHARGE (H**3/SEC) DATA ARE ARRANGED IN ASCENDING ORDER OF MAGNITUDE

1 69.1 2 71.9 3 73.9
4 76.7 5 79.6 6 82.4
7 90.3 8 97.7 9 97.7
10 98.2 11 99.4 12 101.4
13 106.2 14 108.7 15 112.8
16 115.8 17 116.1 18 117.8
19 122.9 20 124.0 21 127.7
22 136.5 23 149.8 24 149.8
25 154.0 26 156.9 27 159.1
28 160.8 29 165.1 30 168.7
31 173.0 32 235.0 33 246.0
34 262.5 35 300.1 36 305.8
STATION DESCRIPTION - AMBONOOSUC RIVER NEAR BATH, NH

AREA - 596.0 (SQUARE KH.)

1R



DSN=CEDEEP, SIN

YEARS OF RECORD -1941 - 1982;

N AVG ST. DEV SKEW - KURTOSIS VARIATION
42 383.1 163.5 1.512 4.811 0.471

THE DISCHARGE (M**3/SEC) DATA ARE ARRANSED IF ASCENDING ORDER OF HAGHITUDE

1 139.9 2 147.2 3 186.9
4 188.8 5 218.0 6 220.6
7 227.3 8 228.5 9 229.3
10 233.0 n 234.1 12 236.1
13 242.6 14 243.5 15 254.8
16 261.0 17 263.9 18 271.2
19 274.9 20 286.0 21 286.0
22 288.8 23 302.9 24 302.9
25 322.8 26 338.1 27 336.9
28 339.8 29 359.6 30 359.6
31 365.2 32 373.7 33 390.7
34 402.0 35 470.0 36 487.0
37 504.0 38 620.0 39 665.3
80 758.8 41 761.6 42 789.9
STATION DESCRIPTION - WHITE RIVER AT WEST HARTFORD, VT

AREA - 1500.0 (SQUARE KHA.)

YEARS OF RECORD -1918 - 1982;
N AVG 5T. DEV SKEW KORTOSIS VARIATION
65 592.0 428.3 4.683 31.581 0.718

THE DISCHARGE (B*%3/SEC) DATA ARE ARRANGED IN ASCENDING ORDER OF HAGNITUDE

1 116.1 2 196.8 3 252.5
4 259.9 5 281.7 6 302.9
7 328.4 8 334.1 9 353.9

10 356.7 11 362.4 12 373.7

13 376.6 1L 385.1 15 402.0
16 402.0 17 404.9 18 804.9

19 810.5 20 419.0 21 427.5

22 433.2 23 433.2 24 436.0

25 447.3 26 450.2 27 450.2

28 453.0 29 453.0 30 464.3

31. 867.2 32 487.0 33 498.3

34 504.0 35 509.6 36 523.8

37 526.6 38 526.6 39 537.9

. 40 583.6 41 552.1 42 557.8

43 566.3 44 569.1 45 571.9

46 594.6 87 597.4 48 631.4

49 639.9 50 656.9 51 659.7

52 659.7 53 659.7 54 744.6

55 823.9 56 849.4 57 877.7

58 880.5 59 883.4 60 971.1

61 1005.1 62 1197.6 63 1285.4

64 1387.7 65 3397.5

19



- DSE=CEDEEP. SIN

STATION DESCRIPTION - HOSS BROOK AT WENDELL DEPOT, HMA

ARER - 845.0 (SQUARE KHM.) .

YEARS OF RECORD -1917 - 1382;
.} AVG . ST. . DEY SKEW - KORTOSIS VARIATION
66 9. 1 6.7 2.979 14.737 0.729

THE DISCHARGE (M*%*3/SEC) DATA ARE ARRANSED IN ASCENDING ORDER OF HAGNITUDE

1 1.6 2 2.7 3 3.2

4 3.2 5 3.3 6 3.3

7 3.5 8 3.7 9 4.4

10 8.6 1 5.6 12 4.7

13 4.8 14 5.0 15 5.1

16 5.2 17 5.2 18 5.4

19 5.5 20 5.5 21 5.6

22 5.8 23 6.8 24 6.5

25 6.7 26 €.9 27 6.9

28 7.2 29 7.2 30 7.2

31 7.2 32 7.2 33 7.8

34 7.8 35 7.4 36 7.5

37 7.6 38 7.9 39 8.0

40 8.3 41 8.5 42 8.7

43 8.7 84 9.1 45 9.5
86 9.5 47 9.8 48 9.9

89 10.3 50 10.3 51 10.3

52 10.3 53 10.3 54 10.5

55 11.2 56 13.4 57 14.0
58 14,2 59 15.2 60 15.5
61 15.9 62 16.2 63 20.8
64 25.1 65 30.3 66 43.6
STATION DESCRIPTION - NORTH RIVER AT SHATTUCKVILLE, HA
AREA ~ 270.0 ({SQUARE KH.)
YEARS OF RECORD -1940 - 1332;

| Avs ST. DEV SKE W KURTOSIS VARIATION
43 185. 4 76.3 1.126 3.874 0.519

THE DISCHARGE (M*#3/SEC) DATA ARE ARRANGED IN ASCENDING ORDER OF MAGNITUDE

1 47.8 2 60.3 3 70.5
4 70.8 5 71.3 6 75.0
7 76.4 8 77.6 9 82.1
10 84.1 1 85.8 12 87.5
13 89.5 14 89.5 15 96.3
16 100.2 17 106.7 18 107.6
19 112.1 20 113.0 21 117.5
22 120.0 23 128.5 24 129.4
25 131.9 26 133.4 27 142.7
28 156.6 29 169.3 30 173.6
31 173.6 32 1848.0 33 184.0

20



34 193.9 35 203.6 36 217.4

37 219.4 38 257.6 39 272.4
480 281.4 41 283.1 42 300.1
43 373.7

STATION DESCRIPTION - HOP BROOK WEAR NEW SALEHN, HA

AREA - 20.0 (SQUARE KH.)

YEARS OF RECORD -1949 - 19382;
N AVG ST. DERY SKE® KORTOSIS VARIATION
33 4.5 2.0 0.331 2. 539 0.425

THE DISCHARGE (HM*%3/SEC) DATA ARE ARRANSED IN ASCENDING ORDER OF HASNITUDE

1 0.8 2 1.4 3 2.2

4 2.3 5 2.6 6 3.0

7 3.0 8 3.0 9 3.1

10 3.1 1 3.2 12 3.5

13 3.6 14 3.7 15 4.0

16 4.1 17 4.2 - 18 4.2

19 4.3 20 8.4 21 4.8

22 4.8 23 5.0 24 5.4

25 5.5 26 5.6 27 6.5

28 7.0 29 7.0 30 7.4

K} 7.6 32 7.8 33 7.8

34 8.2

STATION DESCRIPTION - EAST BRANCH SWIFT RIVER HEAR HARDWICK, HA

AREAR - 116.0 (SQUARE KH.)

YEARS OF RECORD -1936 - 1982;
N AvVG ST. DEV SKEW KURTOSIS VARIATIOR
47 26. 1 27.5 5.063 32.378 1. 044

THE DISCHARGE (M#*%*3/SEC) DATA ARE ARRAKGED IN ASCENDING ORDER OF HAGHITUDE

1 5.7 2 7.7 3 10.6
4 11.4 5 1.9 6 12.0
7 12.1 8 12.2 9 12.6
10 13.5 11 13.5 12 13.9
13 15.3 14 15.5 15 15.7
16 15.8 17 16.1 18 16.3
19 16.3 20 18.3 21 18.9
22 19.3 23 19.8 24 19.8
25 20.8 26 20.8 27 22.0
28 23. 4 29 23.4 30 24.0
31 28.1 32 25.0 33 25.0
34 25.0 35 26.8 36 26.8
37 28.3 38 30.9 39 - 31.7
80 32.6 41 34.5 42 34.5
83 35.1 &g 46.7 45 61.7
46 65. 1 87 192.0
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DSH=CEDEEP. SIN
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STATION DESCRIPTION - QUABOAG RIVER AT WEST BRINFIELD, HA

AREA - 125.0 (SQUARE K#.)

YEARS OF RBCORD -1903 - 1982;
H AvVG ST. DEV SKEW KORTOSIS VARIATION
70 43.5 7.6 5.548 - 36.093 1.086

THE DISCHARGE (M%%3/SEC) DATA ARE ARRANSED IN ASCENDING ORDFR OF HAGNITUDE

1 15.3 2 5.7 3 17.7
4 19.0 5 19.5 6 20.8
7 22.1 8 22.7 9 22.7
10 24.2 1" 24.8 12 24.9
13 25.2 14 26.0 15 26.7
16 27.2 17 27.5 18 27.5
19 27.9 20 28,2 21 28.2
22 28.9 23 29.4 24 29,7
25 29.7 26 30.3 27 30.6
28 31.1 29 32.3 30 32.3
31 32.3 32 32.6 33 33.1
34 33.4 35 33.4 36 33.7
37 34.0 38 35.1 39 35.4
40 - 35.8 41 36.0 42 36.2
43 37.7 a4 38.5 45 38.5
u6 40.5 47 40.8 48 o411
49 42.5 50 42.8 51 43.6
52 83.6 53 43.9 54 44.7
55 46.7 56 46.7 57 87.0
58 47.0 59 47.6 60 49.0
61 49.5 62 50.1 63 52.4
64 52.7 65 S4.1 66 56.1
67 62.0 68 102.5 69 239.8
70 362.4
STATION DESCRIPTION - MIDDLE B WESTFIELD RIVER AT GOSS HERIGHTS, HNA

AREA - 560.0 (SQUARE KH.)

YEARS OF RECORD -1930 - 19B82;
N AVG ST. DEV SKEW KURTOSIS VARIATION
53 112.3 97.3 3.069 13.938 0.858

THE DISCHARGE (M#**3/SEC) DATA ARE ARRANGED IN ASCENDING ORDER OF SAGNITUDE

1 28.0 2 38.5 3 37.7
4 45.3 5 47.0 6 48.1
7 . #88.4 8 51.0 9 52.1
10 2.9 11 55.2 12 56.9
13 63.7 14 63.7 15 64.3
16 65.1 17 65.4 18 65.7
19 66.0 20 66.3 21 67.1

22 68.5 23 70.2 24 72.5
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25
28
KR
34
37
40
43
46
49
52

73.6

87.8

94.8
103.6
107.6
120.3
141.0
153.5
235.6
867.2

26
29
32
35
38
41
44
47
50
53

STATION DESCRIPTION -

AREA - 782.0 {SQUARE KH.)

75.0

89.2
100.8
103.9
115.8
127.4
142.1
165.9
237.8
563.4

27
30
33
36
39
42
45
48
51

WEST BRANCH WESTFIELD RIVER AT HUNTINGTON, HA

YEARS OF RECORD -1937 - 1982;

N
46

AvVG
186. 4

ST. DEV
144.4

SKEW
2.142

KORTOSIS VARIATION
8.203 0.766

THFE DISCHARGE (M*%*3/SEC) DATA ARE ARRANGED IN ASCENDING ORDER OF MAGNITUDE

STATIOR

29.2

68.0

78.7

95.7
106.7
107.3
124.0
129.4
139.3
153.5
184.9
224.2
265.6
300.1
407.7
739.0

2

5

8
11
14
17
20
23
26
29
32
35
38
41
44

DESCRIPTION -

AREA - 178.0

{(SQUARE KH.)

41.1

70.8

92.6

99.7
106.7
117.2
126.3
130.2
141.6
153.7
191.7
229.9
266.1
302.9
498.3

3
6

78.1
95.1
102.2
107.0
118.1
127.4
137.0
142. 4
158.8
219.1
242.1
300.1
345.4
617.2

SCANTIC R AT BROAD BROOK, CT.

YEARS OF RECORD -1930 - 1932;

N
53

AVG
82.0

ST. DEV

51.3

SKEW
5.658

KURTOSIS VARIATIOR
38.588 1.210 -

THE DISCHARGE (M**3/SEC) DATA ARE ARRANSED IN ASCENDING ORDER OF NASHITUDE

1
4
7
10
13
16

10.7
18.2
17.4
18.2
19.3
24.5

2
5
8
n
%
17

11.9
15.6
17.4
18.8
20.0
24.8

23

3
6
9
12
15
18

13.4
17.3
18. 1
19.1
23.1
26.0



DSN=CEDEEP. SIN
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19 26. 4 20 26.8 21 28.0
22 28.2 23 28.9 24 29.4
25 30.0 26 31.4 27 31.4
28 32.0 29 33.7 30 : 35.7
31 36.5 32 36.5 33 38.8
34 41.6 35 42.5 36 42.5
37 43.6 38 83.6 39 43.9
40 44.7 41 45.3 42 87.3
43 §8.4 44 50.4 85 51.5
86 52.4 47 56.6 48 58.0
&9 60.0 50 63.4 51 66.0
52 145.2 53 376.6

STATION DESCRIPTION =~ BURLINGTON BK NR BURLINGTON, CT

AREA - 92.0 ({SQUARE KA.)

YEARS OF RECORD -1937 - 1982;

N AvVG ST. DEV SKEW KURTOSIS VARIATION
46 9.7 7.3 3.351 18.999 0. 740

THE DISCHARGE (M**3/SEC) DATA ARE ARRANGED IN ASCENDING ORDER OF MASNITUDE

1 1.8 2 2.2 3 2.3

4 3.3 5 3.7 6 4.1

7 4.6 8 8.7 9 5.0

10 5.4 n 5.4 12 5.5

13 5.9 14 5.9 15 6.3

16 6.4 17 6.9 18 6.9
19 7.2 20 7.6 21 8.1
22 8.2 23 8.3 24 8.6
25 8.6 26 8.7 27 8.8
28 8.8 29 9.8 30 10.0
31 10.0 32 10.6 33 10.9
34 10.9 35 1.2 36 12.1
37 - 12.3 38 12.5 39 14.7
40 15.1 41 16.7 42 17.6
43 17.9 44 19.0 45 19.1
46 47.8
STATION DESCRIPTION - CONNECTICUT B, AT RATILROAD BR, AT HARTPORD, C
ARER - 3500.0 {SQUARE KH.)
YEARS OF RECORD -1905 - 1982

| AVG ST. DEV SKEW KORTOSIS VARIATION
78 980.1 761.5 2.871 15. 554 0.772

THE DISCHARGE (M*%*3/SEC) DATA ARE ARRANGED IN ASCENDING ORDFR OF NAGNITUDE

1 283.1 2 311.4% 3 311.4
8 339.8 5 339.8 6 339.8
7 339.8 8 339.8 9 339.8
10 368. 1 11 368.1 12 368.1
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DSN=CEDEEP. SIN
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13 368.1 14 368.1 15 368. 1
16 396.4 17 396.4 18 824.7
19 453.0 20 453.0 21 481.3
22 481.3 23 509.6 24 509.6
25 537.9 26 537.9 27 537.9
28 566.3 29 622.9 30 622.9
31 651.2 32 651.2 33 679.5
34 679.5 35 707.8 36 707.8
37 736.1 38 736.1 39 768.4
80 792.8 41 849.4 42 - 849.4
43 877.7 44 877.7 45 962.6
46 962.6 47 962.6 48 990.9
49 1019.3 50 1047.6 51 1087.6
52 1047.6 53 1047.6 54 1075.9
55 1075.9 56 1104.2 57 1160.8
58 1217.4 59 1245.8 60 1302.4
61 1302.4 62 1387.3 63 1387.3
64 1443.9 65 1472.3 66 1528.9
67 1557.2 68 1585.5 69 1585.5
70 1698.8 71 1755.4 72 1812.0
73 1840.3 74 1981.9 75 2548.1
76 2774.6 77 3001.1 78 5266.1
STATION DESCRIPTION - NORTH BRANCH PARK R AT HARTFORD, CT.

AREA ~ 125.0 {(SQUARE KH.)

YEARS OF RECOBD -1956 - 1982;
N AVG ST. DEV SKEW KUORTOSIS VARIATION
27 45.6 50.4 4.336 23. 149 1. 084

THE DISCHARGE (M#*#3/SEC) DATA ARE ARRANGED IN ASCENDING ORDER OF HAGNITUDE

1 15.4 2 18.4 3 18.7

4 19.8 5 22.7 6 22.7

7 24.7 8 25.5 9 26.9
10 27.2 11 28.6 12 28.6
13 31.4 14 32.8 15 35.7
16 37.1 17 39.1 18 41.3
19 42.5 20 46.4 21 46.4
22 48.7 23 49.8 24 53.2
25 79.3 26 84.9 27 283.1
STATION DESCRIPTION - SALHON R NR EAST HAMPTON, CT

AREA - 575.0 (SQUARE KH.)
YEARS OF RECORD -1930 - 1981;
o ~ AVG ST. DEV SKEW KURTOSIS VARIATION
52 107.4 93.6 2.588 10.767 0.863
THE DISCHARGE (H**3/SEC) DATA ARE ARRANSED IN ASCENDING ORDER OF HAGNITUDE

1 26.6 2 29.7 3 32.8

Ar



DSN=CEDEEP. SIN
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8 37.9 5 37.9 6 38.8
7 2.8 8 48.1 9 49.8
10 50.1 11 50.1 12 51.2
13 52.7 18 53.8 15 58.6
16 58.9 17 60.0 18 64.8
19 65.7 20 66.0 21 70.2
22 71.3 23 71.3 24 72.5
25 72.5 26 73.6 27 74.7
28 79.3 29 79.6 30 B1.0
31 81.0 32 85.8 33 87.2
34 95.1 35 98.2 36 98.2
37 98.5 38 106.5 39 116.6
40 120.0 41 124.3 42 136.2
43 140.4 44 167.0 45 170.7
46 177.0 47 221.1 48 258.5
49 266.1 50 339.8 51 351.1
52 523.8

STATION DESCRIPTION - ETIGHTMILE R AT NORTH PLAIN, CT.

AREA - 320.0 (SQUARE KHN.)
YEARS OF RECORD -1938 - 1982;
N AvVG ST. DEV SKEW - KURTOSIS VARIATIOR
45 30.4 26.0 3.442 18. 388 0.848

THE DISCHARGE (H*%3/SEC) DATA ARE ARRANSED IN ASCENDING ORDER OF HASNITUDE

1 9.5 2 10.6 3 11.3
4 12.0 5 12.7 6 12.9
7 13.6 8 14.0 9 14.2
10 4.7 1 15.6 12 16.6
13 17.0 14 17.1 15 17.4
16 18. 4 17 18.4 18 18.5
19 19.8 20 20.4% 21 21.2
22 21. 2 23 21.2 24 21.9
25 23.5 26 24.3 27 24.3
28 25.5 29 27.7 30 28.9
31 31.1 32 32.8 33 33.4
34 35. 1 35 38.2 36 40.8
37 81.9 38 82,5 39 45.9
40 51.0 41 51.5 42 66.5
43 69.9 44 77.3 45 164.2
STATION DESCRIPTION - EAST BRANCH EIGHTHMILE R NEAR NORTH LYHE, CT.

AREA - 197.0 (SQUARE KH.)

YEARS OF RECORD -1937 - 1982;

N AVG ST. DEV SKEW KURTOSIS VARIATION
46 24.9 23.3 3.837 19.703 0.928

THE DISCHARGE (M*#*3/SEC) DATA ARE ARRANGED IN ASCENDING ORDER OF MASNITUDE
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DSN=CEDEEP. SIN

1 9.5 2 10.8 3 12.2
4 12.5 5 13.2 6 13.3
7 13.3 8 13.9 9 13.9
10 13.8 1" 14.8 12 15.2
13 15.3 14 15.3 15 15.3
16 15.9 17 16.3 18 16.4
19 16. 4 20 16.4 21 16.8
22 17.6 23 18.1 24 18.1
25 18. 84 26 19.0 27 19.0
28 19.5 29 20.1 30 - 20.7
31 21.2 32 21.2 33 21.5
34 22. 4 35 22.5 36 25.8
37 25.8 38 26.4 39 27.1
80 28.6 41 30.9 42 39.8
43 62.3 4y 68.0 45 83.5
46 186.4
STATION DESCRIPTION - QUINNIPIAC R AT WALLINGFORD, CT

AREA - 205.0 (SQUARE KHN.)

YEARS OF RECORD -1932 - 1982;

H AVG ST. DEV SKEW KRORTOSIS VARIATION
51 62.3 37.9 2.383 10. 744 0.603

THE DISCHARGE (A*#3/SEC) DATA ARE ARRANSED IN ASCENDING ORDER OF HAGNITUDE

1 18.5 2 21.5 3 24.1
4 25.2 5 31.7 6 32.0
7 32.6 8 33.4 9 33.4
10 343.0 1 34.5 12 35.4
13 36.8 14 37.7 15 38.8
16 81.3 17 44.5 18 47.8
19 47.8 20 49.3 21 49.5
22 50.7 23 51.2 24 51.2
25 52.9 26 53.2 27 53.5
28 53.5 29 56.9 30 58.6
31 59.5 32 60.3 33 60.6
34 62.3 35 648.3 36 64.3
37 70.8 38 70.8 39 71.6
a0 75.9 41 76.4 42 78.7
43 81.8 44 88.3 45 101.6
46 1048.8 47 106.7 48 107.3
49 148.1 50 158.0 51 232.2
STATION DESCRIPTION - BLACKBERRY R AT CAKAAN, CT.

AREA - 215;0 (SQUARE KH.)
YEARS OF RECORD -1943 - 1982;
B : AvG ST. DEV SKEW KURTOSIS VARIATIOY
30 57.8 67.8 4.793 27.339 1. 153
THE DISCHARGE (M*%*3/SEC) DATA ARE ARRANGED IN ASCENDING ORDER OF HASNITUDE
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10
13
16
19
22
25
28

13.4
22.1
27.2
36.8
41.3
43.0
53.8
54.9
72.2
77.6

"
18
17
20
23
26
29

STATION DESCRIPTION -

(SQUARE KH.)

DSN=CEDEEP. SIN

D D G . T . W A W - -~ - -

14.3
23.7
36.2
37.9
42.5
47.3
58.1
63.7
4.7
79.3

YEARS OF RECORD -1921 - 1982;

N
52

103.5

DEV
81.3

3

6

9
12
15
18
21
24
27
30

SKEW .
2.971

20.8
27.2
36.2
39.6
82.5
88.7
54.4
68.8
77.6
402.0

TERMILE R NR GAYLORDSVILLE, CT.

KORTOSIS
14.007

- O e o T e D> oy

VARIATION

0.778

YHE DISCHARGE (M**3/SEC) DATA ARE ARRANGED IN ASCENDING ORDER OF MAGNITUDE

1

4

7
10
13
16
19
22
25
28
31
34
37
80
43
&6
49
52

27.7
36.8
44.7
49.0
54.9
56.1
59.7
74.7
80.7
87.5
93.7
109.9
113.8
126.3
141.3
149.5
180. 1
§92.6

STATION DESCRIPTION ~-

AREA - 895.0 (SQUARE KH.)

30.6
43.0
46.1
53.8
55.2
57.8
67.1
T4.7
82.7
89.2
97.7
111.6
122.9
133.6
141.6
152.6
288.8

YEARS OF RECORD -1935 - 1982;

S |
48

DEV
37.9

3

6

9
12
15
18
21
24
27
30
33
36
39
42
45
48
51

SKEW
2.737

34.3
84,2
48.4
54.4
55.5
58.9
74.5
77.9
83.8
89.5
99.4
113.3
124.9
133.6
145.2
162.2
353.9

STILL B AT LANESVILLE, CT.

KURTOSIS
12.999

VARTATION

0.822

THE DISCHARGE (M#*#3/SEC) DATA ARE ARRANSED IN ASCENDING ORDER OF MAGNITUDE

1
4
7

11.6
17.3
19.3

2
5
8

14.9
20.1

3

6

9

15.3

18.5
20.5
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35.7

28.6

36.0

29

12
15
18
21
24
27
30
33
36
39
42

48



FLOW CHART

MAIN PROGRAM

(1) READ DATA

(2) SELECT CODE(S)FOR FREQ.
ANALYSIS

(3) SELECT CODE(S) FOR PARA.
ESTIMATION

(4) CALL DIFFERENT SUBROUT.
DEPENDING ON THE CODES

CALL TO
SUBROUTINE PARAM.
PARAM

CALCULATES THE DATA
STATISTICS MEAN, VARIANCE
SUEWNESS AND KURTOSIS

‘ CALL TO PARAMETER
ANY OF THE ESTIMATING ROUTINES
FOLLOWING

MOM, MLEM, MOPWM, MOLS
POME , MOIM, MOMIX

CALL TO STATISTICS
ANY OR ALL OF| GENERATING ROUTINES
THE FOLLOWING

CHI , KS, INTER , MSE

Figure 2.1



Chapter 2
COMPUTER SOFTWARE

Objectives: The computer software was developed in the form
of a decision making program. It was designed such that the
decision rules for selection of any of the nine methods of
frequency analysis can be changed with +the advent of new
concepts in future. The software can be used for one or more
methods of frequency analysis. A user-friendly interface has
been added to make it easy to use. Figure 2.1 depicts the
flow chart illustrating the main components of the software.
Data input: The data can be read from a tape or disk in
format free mode. A sample example is given to illustrate
the input data.

Results: After the data has been entered, the program,
according to the requirements given by the user, calculates
the parameters and test statistics for various methods.
Before any calculation the data is checked for independence
and homogenity. A sample calculation is provided to

illustrate the results.
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MEMBER M1 DSN=CEDEEP, FOOL

S M e . > ——— - - - — > - - - o - o > o -

WRITE (643)
3 FURMAT{/+930Xy*DATA STATISTICS?)
WRITE (694IN9eXAVGeSIGMACSeTS
4 FORMAT(/SXQIHNQ1IXv4HXAVGv14X15HSIGMA010XO4HSKEH|8K98HKURTDSIS|

*//v4X112'5X;F12-115X,F1201'6X9F8o2’5X1F9.21/)
RETURN

END
C
c
C¢¢¢*¢n¢¢¢¢¢¢¢¢¢¢«¢¢¢m¢¢¢¢¢¢m¢¢¢¢¢¢¢¢¢#*¢¢¢¢*¢$¢¢¢¢¢am¢¢$¢¢¢¢¢¢¢¢¢¢¢¢¢
c .
C THIS SUBROUTINE IS THE MAIN ROUTINE FUR NORMAL DISTRIBUTION.
C THIS ROUTINE CALLS ALL THE APPROPRIATE ROUTINES FUR THE
C PARAMETER CALCULATION AND TEST STATISTICS.
C
C ottt setesinsigesies; FR R e Koas e ve esle el dh s ooy Frxs e e e Gz vl e rlens W Ses s e gx Xy e g S %ie e xix sz o g 20 ot alx ry ek Aoz Sagxds
C
SUBROUTINE NORMAL
COMMON/PARA/ZX(100) 4N
CUMMDN/STAT/xAVG.SIGMA.CS.TS
COMMON/THEU/Y(3,100)
CUMMUN/STAN/T(100)
CUMMON/PROBA/PL100) 9 XKSTATI2)
COMMON/VARI/ZUL24+7)
COMMUNI/RESU/CHISQ(2)
CUMMON/RNSE/XMSE(Z)vBIAS(Z)
COMMUN/ESTIMT/QBARCVI 2)
CUMMOH/SELE/IFLAG(B)vIFLAGl(B,T)
C serenssadasrses N e s ek s e e slene z:n:x*:::#':")r:n‘z#¢¢¢¢¢¢¢¢#$!’ﬂk**#¢¢$¢¢***####*ﬁ:#ﬁ##
C CUNTROL STATLMENTS FOR CALLING THE APPROPRIATE METHOD
C OF PARAMETER ESTIMATION,
(R 3233 c3) ZURFEN 333 s e e Sesk apwle gl ae e re ey e s sk oy r:‘n‘.'t*r:t!kx:n.'t*#v*kxkfa**':t#ﬁ:#*x!t$#¢¢¢¢&¢#*¢fk
WRITE{6,41)
1 FORMAT (25X e *NORMAL DISTRIBUTION'./)
IF {IFLAG1(193) oEQ, 1) CALL LEAS1
CALL TFLOUD(241)
CALL PROB1
WRITE (6.3)4XKSTATIIJ).IJ=1¢2) -
3 FURMAT(/27Xy%K S STATISTIC"/ZSX"MOM"IOX"MULS'y
#/920X9F10e49TX9F10De4)

CALL CHI}
CALL SWUAR1
CALL ROERK1

HRITE(6’4)(CHISQ(IJ"IJ:I'Z’
4 FORMAT (/25X 9*CHI SQUARE STATISTIC',/vZBX,'HOH'!
¢IOXQ'MOLS'1/025X,F6.213X'F6-2)

WRITE(G69S)IXMSE(IJ) 91Jd=142)
5 FORMAT(/25X9*MEAN SQUARE ERROR',/!ZBX:'MDM',XOX"MDLS'v
%/925X9F10e2¢45X9F10e2¢/)
WRITELG6+6)IBIASIIJ) 9T1d=142)

6 FORMAT (/25X ¢ *MEAN ABSOLUTE DEVIATION'Q/,ZBX"HDM',10X9'HDLS'1
*/'ZSXQFB.Z,SX,FBQZQ/)



Chapter 3
RECOMMENDATIONS

In order to <further enhance usefulness of this study it
is recommended to develop this computer program into an
expert system. It would analyze the data according to the
criteria laid out in chapter 2. If the data satisfy the
criteria then test statistics would be generated for all the
methods specified by the user. It will then advise the user
as to which method to use or will supply the neccessary
parameters and test statistics according to the user

requirement. The main theme is illustrated in figure 3.1
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RECOMMENDATIONS

PROFILE OF AN EXPERT SYSTEM

USER INPUTS THE DATA

TEST FOR
INDEPENDENCE
COMPLETENES

SELECT WHICH METHODS
/ MODIFY / /OF FREQUENCY ANALYS IS /
SELECT METHODS OF
PARAMETER ESTIMATION

GIVE PERTINENT TEST STATISTICS
OF THE BEST METHOD ALONG WITH
PARAMETERS

NOT O.K. O.K.

FEED BACK LOOP

NEW METHOD FOR DECI SION NEW DATA

SAME DATA SET TO CONTINUE SET

Figure 3.1
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MEMBbER M1 DSN=CEDEEP.FOOL
//FINALPR JOB (1304952021 99920) 9" DEEPAK®* ¢MSGLLASS=S
/HROUTE PRINT CEBA

J2J03PARM SHIFT=D

/7 EXEC FORTVCLGIREGION.GO=4000KsTIMEGO=99
//FOF ToSYSIN DD =
C

€ sl e e ek oo n s Qralealn s e e et e fasle Quale et o e o o gn ey iy Qe gr el et e e e R Qu s e Gy G R OB
C
C MASTER PROGRAM FOUR ALL DISTRIBUTIONS « THIS PROGRAM CALCULATES THE
C
€ eseaie e s e o s e sk ee pe AR e A Qe e Qe Qe O R S G N B ARG NP LR GR G UR R G S AG R R SR EREAR
C
C PARAMETERS FOR ALL DISTRIBUTIONS AND THE TEST STATISTICS.
C
C #as Ze e v e et S x e dee e e e sx o s ety ey ey o e esle sl e e e e Qulr e Qo e e SRR AN PR NG BY QUL GGGy
C
DIMcNSION IITLE(BO)
CUMMON/PARA/XT100)¢N
COMMUON/NAME/QL2D)
COMMON/SELE/IFLAGIB) o IFLAGLIB,T)
CUAMUNZ/STAT/XAVGeSIGMA9CSe TS
CHARACTER #5 Q

e e se e e e 2 sl mie 0,0 30 e vz sl oie e gle e al e aie < draly Sealy el e gnale vk e s eale e e a e kA N Kr Qe Qe SE R R QAL R L LA L

MAKE SELECTION FOR THE METHOUS OF FREQUENCY ANALYSIS
SELECTION IS TO BE MADE IN THE ORDER LISTED bBtlLOWe
THE SELECTION IS TU BE MADE FROM NORMAL{NORMALIJ,
2-PARA LOGNURMAL{LOGNG2)93PARA LOGNORMALILUGNGO3}
GAMMA {GAMMA) s PEARSON TYPE III(PEAR3)9LOG PcARSON TYPE 3{(LPEAR3I,
BOUGHTON(B0UTON) AND GUMBEL(GUMBEL) DISTRIBUTIONS.
{ ) ¢ GIVE THE NAME OF THE APPROPRIATE SUBROUTINE.

e e e el alene 28 R e Cene vr e ol v sl n wlenie el g e x e ofe el e via e e e e mp epale e esiral s e g ax e e Qe G Ke Lok

ENTER COOE ONE(1) FOR THE METHODS TO BE USED. CODE ZERO {0}
FOR THE ONES WHICH ARE NOT SELECTED.

£25seis Frls s s e ve n sir e e Seaiean e s mioals sie v alasle s deale sfx e ole e e sle or e e e e e e als e G gle roe e ey Qe e a3y

alalakakaiaiaknkakalsislaNaNalaRalal

READ {59%) (IFLAGII)9I=148)
o 3 et e K e £ A0 e o G e e R0 el e lede e Qe Gt A S QR A e e v R Gl e e e KO G QA BN B R

MAKE SELECTION FOR THE METHODS OF PARAMETER ESTIMATION

SELECTION IS TO BE MADE IN THE ORDER LISTED BELUW.

THE SELECTION IS TU BE MADE FROM METHOD OF MOMENTS{MOM) ¢METHOD OF
MAXIMUM LIKELIHOOD(MLEM)yMETHOD OF LEAST SWUARESIMOLS),

METHOD OF MAXIMUM ENTRUPY(POME) ¢METHUOD OF PROBABILITY

WEIGHTED MOMENTS{MOPWM) sMETHOD OF MIXED MOMENTSIMOMIX)

AND METHOD OF INCOMPLETE MEANS(MOIM).

ADD NUMBER 1929394059697 AND 8 AT THE END OF EACH NAME

TO DIFFERENTIATE BETWEEN METHODS IN ORDER OF THEIR LISTING.

¥ £t a0 £ e e e e 7 v e 20 o 00 e a0 0 e oy e s e o wlxale e S0 o wle e s Qe e e fpalt e ey e e e e adnaly D e Qs e e

ENTEKR CODE ONE(1) FOR THE METHODS TO BE USEDe CODE ZERO {0)
FOR THE ONES WHICH ARE NOT SELECTEO IN THE ORDER LISTED ABOVE.
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MEMBER M1 DSN=CEDEEP.FOOL

- o — - o - T T R e e e - - ———— - —— - - - > G o TP T e G o O e e > e o> e

O oo desinsens drsteay sp e esin e sy Q0 0ait 8 8 €628 Ko 630 G2 50 28 e Ko o 78 o e oo 8. 3 ¢ 08 8w e o o e 010 e e 0 e s e
C

DO 1 I =1,8
1 READ (5¢%) (IFLAGLIIsK)9K=1497)

xl"lt!‘ﬂfﬂ?l¢¢¢¢¢¢¢¢¢S§$¢¢t'###*#*#*t‘*&&#ﬁ#'k&*¢3?"'#’¥¢_#’Jl=:lfﬁ$fl¢¢¢#¢¢¢¢¢¢¢¢¢¢¢¢¢¢

ENTER NUMBER OF DATA SETS FOR FREQUENCY ANALYSIS.

HERE T i g2 e e s nale e s wes Sen Goale e ol e 0 e e nalnae o el e e o e e e o o e . e e s Q0o gk o
READISs%) NUMBER
91 0 a3 e e o e X a0 00 el 0 0 o 008X 08 300300 1000 00 330 e e e 0 05 e O K 2

REAUD THE ABBRKEVIATED NAMES OF THE METHUDS OF PARAMETER
ESTIMATION IN AKRAY Q1)

(el aEaNeNaN e aNeoNaNaNaNel

KAER e 0 Kt gn e e Qealeals e e et Casle €t e 643 ¥ e vt 0ol e e et e oe e e s e e e e e it o e e e e e o
READ 1542) (QUI)eI=14T)
2 FOFMATILTAS)

C esie Qeax eois 50 4o G e sk e en e ol ot o e e 0 o 0o e s rin e 0 e i e 10 0 230l et € e K G
C
C BELOW 1S THE LOOP FORREADING THE PERTINENT INFORMAT ION
C FUOR EACH DATA SET.
C TITLE IS FOR THE NAME AND LOCATIUN OF GAGING STATION.
C N = NUMBER OF OBSERVATIONS OR NUMBER OF ANNUAL FLOUD MAXIMA.
C X{I) = ARRAY FOR STORING THE OBSERVATIONS.
C
O rsemx oo seale e e 20 we et n e v o o e ey 208 it r e e ofee oo e e e 4 o 3 i afels S22 K6 e n e
D0 50 J=1,4NUMBER
READIB3)TITLE
3 FURMAT{B0AL)
WRITE(O44)TITLE
4 FURMAT (80Al4/)
' READ (84%) N
READ (8e%) {X{I)yI=14N)
C Seseneseansaeanale v dr desle ol afeaean i alsle s dos s e Qont 6 s e s 0 4 e 1 0 e e o e et o e s e o Q6 rse s
C .
C SUBRUUTINE PARAM CALCULATES THE MEANyVARIANCE.SKEWNESS AND
C KURTOSIS COEFFICIENTS OF THE DATA.
c
C e e Q0 i e e oo e e Q6w 2 e el r s 08 1 €0 e Konialn e s s e o8 v 6000 3 0 e e e 4 00 0t s e
CALL PARAM
C
IF tIFLAG(1) <EQe 1) CALL NORMAL
IF (IFLAGI2) oEQ. 1) CALL LOGNO2
IF (IFLAG{3) <EQ. 1) CALL LOGNO3
IF (IFLAG{4) <EQe 1) CALL GAMMAU
IF (IFLAG(5) <EQe 1) CALL PEAR3
IF UIFLAGI6) «tQe 1) CALL LPEAR3
IF {IFLAGIT) <EQ. 1) CALL BOUTON
C IF (IFLAGIB) <EQ. 1) CALL GUMBEL
50 CONTINUE
sSToP
END
c
c
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{PARAM)
PROGRAM TO CALCULATE THE MEAN VARIANCE SKEWNESS AND

KURTOSIS FOR THE DATA.

D WP T A e WP W e G A G A S W G o T G S A B - e T T T T T T TS o

SURROUTINE PARAM
COMMUN/PARA/XE 100N
COFMON/STAT/XAVG+SIGMA9CSLTS
COMMON/ESTIMT/QBARCV{2)
COMMON/UPPS/XMEAN
CUMMUON/STATI/XCALsYCAL
COMMON/FOR/PARL1{3) s PAR2I(3)
DIMENSIUON SI6{140)9SUM{140)9AUR{140)
TUT=0.9
CS=0.0
SIGM=0.17
XTCT=060
TOSIS=0.0
DU 1 I=14N

1 XTuT=XTOT+X{1}
XAVG=XTCT/FLOAT{R)
XMEAN = XAVG
DO 2 I=1eN
ST lIN=(X{I)=XAVG )22
SUMTTI)I=AX{I)=-XAVG) w3
AURCI)I=(X{I)=-XAVG )=y
TOT=TOT+SUMI]I)
TOSIS=TOSIS+AURII)

2 SIGM=SIGM+SIGII)
SIGHMA= SQRTISIGM/FLOATIN-1))
SIGMAL= SQRT(SIGM/FLOAT(N))

(rormrcm e rnm e c s c e r e cr r e c e E e P e C r e e - - — - - --——e oo
c
c QBARCVI1) AND XMEAN ARE THE PARAMETERS FOR NORMAL DISTRIBUTION
c BY METHOD OF MOMENTS.
C
T e
QBARCV(1)=SIGMA
Z = SIGMAL/XAVG
YCAC = ALOG{Z%%2 +1.0)
YCAL = SQRTUYCAC)
XCAL = ALOG(XAVG)=[YCAC/2.+0)
[ et ettt bttt ettt T T Lt
c
c PAR1(1) AND PAR2{1) ARE THE PARAMETERS BY MOM FOUR 2 PARA
C LOGNORMAL DISTRIBUTION.
c
L e —————— - - - - - - - - - - - - - = > oo - an

PAR1I(1)= XCAL

PAR2(1)= YCAL
CS={FLOAT(N)/{FLOAT(N-1)%FLOATIN=-2)))I*TOT/(SIGMA®=3)
TS=({FLOATIN)I®==2) /{FLOATIN-1)=FLOAT(N=-2)4FLOAT(N=-3))) %
1TOSIS/(SIGMA%R4)
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FLOW CHART
The program is divided into two parts: (1) MAIN and (2)
SUBROUTINE(S).
MAIN performs the following functions:
(i) Reading of Data .
(ii) Selection of code(s) for methods of frequency analysis
(iiid Selection of code(s) for methods of parameter
estimation
(iv) Various calls to subroutines for different methods of
frequency analysis and parameter estimation.
SUBROUTINE(S) perform(s) the following functions:
For each method of frequency analysis the following
subroutines are used:
(i) MOM, MLEM, MOPWM, MOLS, MOMIX, POME, MOIM. These are
used for parameter estimation.
(1i)> CHI, KS, INT, MSE are used for generating the test
statistics CHI square, KS, Class intervals and mean absolute
and mean square deviations.
The flow chart is given on the ensuing page.
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KETURN
END

D G - G - ————— - - - G - - - - - - - = - -— - > S P - —— ——— — T e = o

THIS SUBROUTINE CALCULATES THE LEAST SUARES PARAMETER
ESTIMATES FUR NURMAL DISTRIBUTION. THEY ARKE XAVG AND QBARCVI2}).

oo O00

SUBRDUTINE LEAS1
COMMUN/PARA/X{100) ¢ N
CUMMUN/STAT/XAVGeSIGMALCSTS
COMMON/STAN/T(1D0)
CUMMON/ESTIMT /WQBARCVI(2)
SUm=0,.C
SuUMl=".0
DO 10 J=1sN
A= X{J)=-XAVG) =22
B={X{J)=-XAVG)/SIGMA
SUM=SUM+A
10 SUM1I=SUM1+b=X1J)
QBARCVI{2)=SUM/SUM]
WRITEL{OH+11)XAVGQBARCV(1)
11 FURMATU14Xs "PARAMETERS OF NO DISTe BY METHe UF MUOMCNTSe%¢/9
“/925X9 *XDART 9 1CXe *SIGMA® ¢/ 922X91FBa29TX9FBa2s/)
WRITE(6912)XAVGsQBARCVI2)
12 FORMATI{14Xy*PARAMETERS DOF NO DISTs. BY MtTHe OF LEAST SWe?9/ 9
N/ 925X " XBARY 910X 9 *SIGMA® 9/ 922 XeFB8e29TX9FBa20/)

RETURN

END
C
[ o e e e e e e e 2 e e e e e e e e e o e
C

C THIS SUBROUTINE CALCULATES THE STANLARD NORMAL DEVIATE

C FOR A GIVEN PROBABILITY LEVEL USEFUL FOR (CHI SQUARE TEST

C AND ALSO THE THEORETICAL FLOOD VALUES FOR NORMAL DISTRIBUTION.
C THE THEORETICAL VALUES ARE STORED IN AN ARRAY YI134100).

SUBROUTINE TFLOODI(LOOPyIFLAG?Z2)
CUMMUON/PARA/X{100) 4N
COMMON/STAT/XAVGeSIGMA9CS,» TS
COMMON/THED/Y{(34100) ’
COMMDN/STAN/TIL100)
COMMON/ESTIMT/QBARCVYI(2)
COMMON/STAT1/XCALoYCAL
COMMON/ESTI/AVGSOM
COMMON/SELE/IFLAGIB8) 2 IFLAG1I{B+7)
IF (IFLAG1{193) oNEo 1) LOOP = LOOP-1
DO 9 I=1,L00°P

DO 10 J=1lyN
P={FLOAT{J)=0:44)/tFLOATIN)+0.12)
IF (PsGTa0e5) GO TO 30

GO TO 20
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20 . W=lALOG(10/Pu%2))0%:0,5

TUJ)=h-{2+515517++802853%W+o0103280Huen2)/
1{1.0+12432788%W+e189269uWRu24,00]1308uW%3)
TtJ)==TlJ)

IF (IFLAG2 oEQs 1) THEN

Y{I o Ji=XAVG+T(JI2Q3ARCVII)

ENDIF

IF (IFLAG2 +EQ. 2) THEN

YUl 9J)=EXPIXCAL+T{J)2YLAL)

Y2 ¢JI=EXPLAVG+T1J)%SDM)

ELSE

ENDIF

60 70 10

30 P=P=-1.0

W=lALOG(10/Pmu2) )20 ,5
TUJ)=w=1{2451551T7+4.8028530n+,010328uW3xu2)/
1{1e041e432788%W+e18392693W%u2+,001308%Wxu3)
IF {IFLAGZ +EQe 1) THEN

Y{I 9 J)=XKAVG+T L JIMQBARCVLI)

ENDIF

Ir {IFLAGZ +EQe 2) THEN

YUl oJ)=EXPEXCAL+T(J)=YCAL)
Y{24J)=EXPLAVG+T{JI=*SDM)

ELSE

ENDIF

10 CONTINUE
9 CONTINUE
RETURN
END

THIS SUBROUTINE IS USED FOR K-S T&ST STATISTIC.
CALCULATES THE THEORETICAL PROBABILITY FOR NORMAL
OR LOGNORMAL DISTRIBUTION BY THE FORMULA GIVEN IN

STEGUN AND ARBAMOWITZ

SUBRROUTINE PROB1
COMMON/PARA/XL100)eN
COMMON/STAT/XAVG oSTIGMASCS» TS
COMMON/PROBA/PILI00) o XKSTATL2)
COMMON/ESTIMT/QBARCVI2)
DIMENSION U{100)92{100)9G6(100)¢XP1100)
DD 60 I =1,2
DO 20 K=1lN
XPI{K)=XIK)

20 XPIKI={XP{K)-XAVG)/QBARCVI1)
H=0.0
DO 10 J=1l¢N
IF (XP{J)alLEeDL0)}GO TO 30
G0 TO 40

30 XP{J)=ABSIXPi{J}))

aEnEalalalalsloNelalaEnNal el

LN
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T=120/1{1eN+e3326T7uXP{J))
UlJ)1=12e49089541e4660038XPIJ)"42-3024393uXP{ J)os44+,]1T825T8XPLJ)

B )
2141=1.0/U1)
PlJ)=1e0-21J) 3 {e43618%T=al2016%Tou24,93729uT233)
PlJ)=1.0-PlJ)
GO 70 10
40 T=21a0/(1e0+.3326T7XP(J))
UlJ1={26490895+1a4660030XP{J)4t2=a024393uXPlJ) 2 4+,178257T2XPLJ)
e g )
Z1Jd)=10/UlJ}
PlJ)=1e0=-2{J)%{a43618362T=a1201676%T%524+,6372930Tx=x3)
10 CONTINUE
DO 50 L=1¢N
F={FLOAT(L)-06o44)/(FLOATIN)+D,.12)
GULI=AcS(F=-PLL))
IF(GIL)YGEZaH) H=GI{L)
50 CONTINUE '
XKSTAT{1I)=H
60 CONTINUE
RETURN
END

A M G M W —————— . - — — - T D e G = —— Y — —— - W —— ———— - P — e GW O -

DISTRIBUTION TO BE USED FOR CHI SQUARE TESTe IT ALSO COUNTS

THE NUMBEZR OF O3SERVATIONS IN EACH CLASS INTERVAL.

- A e S S I G D W W R R S - D - T - - e A D - - S W G e S - - TP T G O D

SUBROUTINE CHI1
COMMON/PARA/X{1001 9N
COMMON/STAT/XAVG9SIGMA9 LS, TS
COMMON/VARI/O(247)
COMMON/ESTIMT/QBARCVI(2)
DIMENSIGH TU10)9CIL10)4F{50)
K=1
Til1)==1.08
T(2)=~-,585
T13)=-.2
Ti4)=.19
Tl2)=a565
T(o)=1.07
DO 15 I=1,2
IxpP=0
Jd=1
DO 14 J=146
CILJ)=XAVG+TIJI=QBARCVII)
F{K1=CI11J)
DO 20 L=JJsN
IF (X{L)eLESCI{J)) GO TO 20
O(Iedl=L~-1~-1IXP
IXP=L-1
GO 70 13

20 CONTINUE

13 JJy=t-1
K=K+1
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C

10

10

CONTINUL
OlIe7)=N-L+1
CORTINUE
RETURN

END

_—_~—-—----—--_--_-___-_—-_-__---_-—--————---

THIS SUBROUTINE CALCULATES THE CHI SQUARE STATISTIC
) FOR NORMAL DISTRIBUTION.

SUBROUTINE SQUAR1
COMMON/PARA/X(100) 4N
COMMON/VARI/ZOU247)
COMMON/KESU/CHISQ(2)
E=FLOATINI/T.0

DD 2C I=1,42

SuUM=0.0

DO 1C J=147
DEV={U(1yd)=E)
SUM=SUM+DEV
CHISQ(I)=SUM/&
CORTINUE

RETUKN

END

DSN=CEDEEP.FOOL

- - --——————-———--—--—--—---——-----—--—---—--—-———------

e - —— - - > > O o > -

T T o er o = - = ——— v —— -
. - s S T ST === =

TH1S SUBROUTINE CALCULATES THE ROOT MEAN SQUARE ERROR

FOR NURMAL DISTRIBUTION.

SUBROUTINE RODERR1
CUMMON/PARA/X(100) 4N
COMMON/THED/Y(24100)
COMMON/RMSE/XMSE(2) 9BIASL2)
DU 9 I=1,2

SUM1=0.0

SUNM2=0.C

DO 10 Jd=14N

DAS=Y{1,J)

DAR=X{J)

SUM={DAS-DAR}/DAR
RUM=ABS(DAS-DAR)

SUM1=SUM1 +SUM=s2
SUM2=SUM2+RUM/DAR
XMSE{I)=SUM1%100.0/{FLOATIN))
BIAS(TI)=SUM2%100.0/{FLOATIN))
CONTINUE

RETURN

END

P N T D T S T S S T s C e o e e o v e o - - -
It 3 S+ F S L T E N

T TS T e - ——— - - — -
el -5 ¥

Clesne iz anle o 8 e ae 2 grae e Ko eas ve el SealeaR gr s tiﬂk!Z":"f":"kﬂtliﬂ."')i'ﬂ")##&)*k*#*f####l?#####&#ﬁ####*k‘m
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C THIS SUBROUTINE IS THE MAIN ROUTINE FOR 2- PARA LOG NORMAL DIST.
C THIS ROUTINE CALLS ALL THE APPROPRIATE ROUTINES FOR THE
C PARAMETER CALCULATION AND TEST STATISTICS.
C
€ e wesls sealn e e seain n o e o e leadeale wr irnin n el e ey o v e s o0 1 0108 Ko e nde o0 oot a0 e 208 ¥ e e e 2 2 o K 5 Kx G K e e L e
C

SUBROUTINE LOGNODZ2
C

COMMON/SELE/IFLAGIBYoIFLAGLI8:7)
C

COMMON/PARA/X{100) N

COMMON/STAT/XAVGeSTGMASCSeTS

COMMON/UPPS/XMEAN

COMMON/STATI/XCALYCAL

COMMON/ZSTI/AVGeSOM

COMMON/DEST/CUVIPQeR4S

COMMON/THED/Y13,100)

COMMON/STAN/T(10D)

COMMUN/PROBA/P(100) ¢SKI{3)

CUMMON/VARI/Z0(347)

COMMON/RESU/SUMIL3)

COMMUN/FOR/PAR113)9PAR2(3)

COMMOUN/RMSC/AMSELS)Y ¢BIASLS)

COMMON/UPON/UMSELS) ¢UBIAS{S)

COMMON/NAME/QL 20)

CHARACTER %5

C
C CONTROL STATEMENTS FOR CALLING THE APPROPRIATE METHOD
C UF PARAMETER ESTIMATIUN.

C

1 FORMAT (//925X9°2-PARA LOGNORMAL DISTRIBUTION®,/)
If (IFLAGL{2+2) «EQe 1) CALL MLEM2
IF {IFLAG1{24+3) «EQe 1) CALL LEAS2
WRITE(G6+5)1QIT)eI=143)
5 FORMATI/12X9A5922X9A5922X9A5)
WRITE(646)
6 FORMATI{4Xy*YBAR?910X9*SDY? 99Xy *YBAR?
1910Xe*SDY?99Xs*YBAR® 99X 9°SDY"*)
WRITE{6+2T)XCAL+YCAL9AVG9SDMeSeR
7 FORMATUL1XeFBab 95X 9F Bt 9S5X9FBat 95X oFBot95XoFBate5XeFBake//)

CALL TFLOODI1,42)
CALL PROB2

CALL CHIZ2

CALL SQUAR2

CALL ROERR2

CALL COMP21(J)

WRITE(645)(Ql1)eI=1,3)
WRITE (648)(SKIM)eM=1,3)

8 FORMAT(/1X9?K-S STAT* 91 X9FBe4e1TX9FBakslTX9F8ak)
WRITEL6¢45)1Q(I)9I=1,3)
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HRITE(699’(SUMI(M)IM=1'3)
9 FORMAT (1X9°CHI STAT.'1X’F8.2’17X'F8.2’19X’F8-2’
WRITE{6+5)(QUINeI=1,3)
WRITELG64910)
10 FUKHAT(be'MSE"7X"BIAS"
*10X,'HSE',7X"BIAS'QIOX"HSE"BX"BIAS‘)
WRITE(ﬁQll)‘AHSE(MJQBIAS(M"M=1,3]
11 FURMAT‘lx’FlOoZ'ZX'FB-ZvBX
‘:‘QF-’OZ’QXQFBQZQSXQFBQZOSX'FB-Z’

i N
C .
RETURN
END
c
o o e e e e e e e
et
C
C SU3ROUTINE FOR CALCULATING MLE ESTIMATES
C
C PARAMETERS ARE STORED IN PAR1(2)9PAR2(2).
C
(o o e e e e e e e e

SUBROUTINE MLEM2
DIMENSICN U(100)
COUMMON/PARA/X{100) oN
CUMMON/ESTI/AVG+SOM
COMMUN/FOR/PARLI(3)9PAR2(3)
SuUM=0.0
SUMl=0.0
DU 10 I=1eN
ULI)=ALOGIX(I))

10 SUM=SUM+ULTI)
AVG=SUM/ELOATIN)
DO 20 I=14N

20 SUMLI=SUMI+{UIT)=-AVG )uw2
SUM=SURTISUM]1/FLUAT(N=1))
PARL1(2)=AVG
PAR2(12)=SDM
RETURN
END

THIS SUBROUTINE CALCULATES THE PARAMETERS OF LN2 DISTRIBUTIUN
BY METHOD OF LEAST SQUARES

PARAMETERS ARE STORED IN PAR1{3} AND PARZ(B).

L e - - —— - - — - - ———— v - G e . R . - - — —— ——— ——— " —— ———— = - - o 0w a» o> o> a»

sEalalalaNalaNeNalaNaNal o

SUBROUTINE LEAS?2
COMMUN/PARA/L L100) ¢N
COMMON/STAT/XAVG9SIGMA9CSe TS
CUMMON/STAN/TL109)
COMMON/DEST/COVsPQeReS
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| CUMMON/THEO/Y(3,100)

| COMMON/FUR/PARLI(3)9yPAR2I3)

SUM=0,0

SUM1=0.0

DO 10 J=14N

C=ALOGIX1J))

D=T{J4)%C

E=T(J)#%2

| SUM=SUM+E

10  SUM1=SUM1+D
B=SUM1/SUM
FzEXP{BE%2)-1.0
COV=SQRT(F)
PU=ALOG (F+1.0)

| R=SURTL{PY)

> S=ALOGIXAVG)={PQ/2.0)

PAR1{3)=S

a PAR2(3)=R
DO 20 J=1¢N

20 YU{3,4J)=EXP(S+T{JI*R)
RETURN
END

THIS PRUGRAM CALCULATES THE THEORETICAL PROBABILITY
FOR LOGNORMAL DISTRIBUTION BY THE FORMULA GIVEN IN

STEGUN AND ARBAMOWITZ

AR M S - R AR SR T T G S TR S A e T e A D T - — - TS - -~ > > = > = =

OO0

| SUBROUTINE PROB2
CUMMON/PARA/X{100) 4N

; COMMON/STAT/XAVGeSIGMASCS TS

| COMMON/STAT1/XCAL yYCAL
COMMON/ESTI/ZAVG 9SDM
COMMON/DEST/CUVsPQeR S
CUMMUN/FPRIBA/PL100) 9SKI3)
DIMENSION UL{100)421100)9G{100)¢XP(3,100)
DU 20 K=1¢N
XPIL1oK)=(ALOGEXIK))I=-XCAL)/YCAL
XP{23K)={ALOGI X{K))=AVG)/SDM

20 XP{3sK)={ALOGIXIK))=-S)/R
H:0.0
DO 22 I=1,3
DU 10 J=14N
IF (XP(1yJ)elEeDs0)GO TO 30
GO TO 40

30 XPUIeJ)=ABS{XP{IyJ))
T=1e0/(1e0+e3326T¢XP(19d))
UlJ)=(2.490895+1.466003%XP{1eJ)
1%22-2024393%XP (19J) ¥4+ o1T7B25T¢XP (1 9J)0%6)
Z1J1=1.0/UtI)
PlJU)=1e0-21J)1%(e436180T=a120160T0824.93729uT%%3)
PlJ)=1.0-PlJ)
6O TC 10

40  T=160/(1e0+e33267%XPl19J})

45



MEMBER M1 DSN=CEDEEP.FOOL
UlJ)=1{26490895+1466D0038XP(IgJ)
12-40243934XPlT o) %4+, 17825T%XP(] 9J)5%6)
2iJ)=1.0/UtJ)
P(J)=1.0-Z(J)*(-4361836*T~.1201676¢T¢*2+.9372980¢T*¢3)

10 CONTINUE
DO 50 L=1N
F={FLOAT(L)-0.44)/{FLUATIN)+0412)
GILI=ABSIF-PIL))
IFIGIL) eGEaH) H=GI(L)
SKtI)= H

50 CONTINUE

22 CUONTINUE

T s — - ——————— -~ ———— - - > > ™ Do > D e

RETURN

END
e
C THIS PROGRAM CALCULATES THE CLASS INTERVALS FOR LOG NORMAL
C
C DISTRIBUTION TO BE USED FOR CHI SQUARE TEST
C
e e e e e e e
C

SUBROUTINE CHI?2
COMMON/PARA/ZX{100Q) 4N
CUMMUN/STAT/XAVG9SIGMARCS» TS
COMMON/VARI/ZO013,7)
COMMON/THEO/Y{3,100)
COMMON/ESTI/ VG o SOM
COMMON/DEST/COVePQeR S
DIMENSICN T(10)CI{10)+F(50)

K=1
T(1)=-1,08
T(2)=-4585
Tl3)==42
Ti4)=al19
Ti5)=e565
Tlo)=1.07
DO 15 I=1,3
IXpP=0

JJu=1

DO 14 J=146
CICJI=EXP{AVL+T{J)=SDM)
FIK)I=CI1J)

DO 20 L=JJeN

IF (Y{1lsL)elcosCItJ)) GO TO 20
OtleJ)=L-1=-1XP

IXp=L~-1

GO TO 13
20 CUNTINUE
13 JJd=L-1

K=K+1

14 CONTINUE
O(I¢7)=N-L+1
15 CONTINUE

RETURN
END
C
C
C:::::::: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
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C

C

C THIS SUBROUTINE CALCULATES THE CHI SQUARE STATISTIC
€ FOR 2-PARA LOGNORMAL DISTRIBUTION.
C
C
c

SUBROUTINE SQUAR?2
COMMON/PARA/X{100)¢N
COMMON/VARI/G1347)
COMMON/RESU/SUM1(3)
E=FLOATIN} /7.0
DO 20 I=1,3
SUM=0.0
D3 10 J=1,7
DEV=(0{IéJ)-E)us2
10 SuUM=SuUM+DEYV
SUMIILTII=SUM/E
20  CONTINUE
RETURN
END

THIS SUBRUOUTINE CALCULATES THE MEAN SWQUARE ERRORIMSE) AND

MEAN ABSOLUTE DEVIATION FOR 2-PARA LOGNORMAL DISTRIBUTION.

_-_____-_..-..——_.:—--————————-_-_..__—___-__.__....__-__—--_._-_—-——--——--—-——_.—

e e e s T T T+ + P+ 2 ¥

(el gl alaRaNeNalaNaNal el

SULROUTINE RUERRZ2
COMMON/PARA/XL100) 4N
COMMON/THEU/Y13,4100)
COMMON/RMSE/ AMSELS5) ¢ BIASIS)
DO 20 I=143
SUM1=0.0
SUM2=060
DU 10 J=14N
SUN= (LY (T ed)=X1JII/XUJ))&x2
RUM=ABSIY(Ied)=X1J))
SUM1I=SUMLI+SUM
10 SUM2=SUM2+RUM/X1J)
ERR=SUM1
ERR1=8SUNZ
AMSEII)=ERR#*100,0/(FLOAT(N))
BIAS{I)=ERR1%1G0.0/(FLOAT{N))
20 CONTINUE
RETURN
END

C THIS SUBROUTINE CALCULATES THE THEORETICAL FLOUD VALUES FOR

C
C GIVEN PRUOBABILITIES CORRESPONDING TO GIVEN RETURN PERIODSe.
C

C —————————————

- - T R T N . T S T T T T E e T o o o o s o o st o o o e > - ——— ——— - - —
—-—_.--__-_-_--___----—-—-—-——_--—_---——_-_---__-___——-—————----—-—..--__
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SUBROUTINE COMP2{NUM)
COMMON/NAME/Q(20)
COMMON/FUR/PARLI3) 9 PAR2(3)
CHARACTER #5 Q
DIMENSION T{10)9X0OBS(10)eXCALC(10)
T{l)= 0.0
Ti2)= 0.8416
T(3)= 1.282
Tia)= 2.054
T{51= 2,326
T(6)= 2,575
Te1)= 2.880
DU 20 J=1,3
DO 10 I=1.7

10 XCALCU1)=EXPl PARI{J)I+TIII®PAR2(J))
WRITE(621)QUIY o UXCALCHIID)9I=1,47)

1 FURMATLOX3A49T(2X9FTal))
20 CONTINUE
KETURN
END
(e e e e e et e c e e e ———————
C {LNO3)
C
C THIS SUBROUTINE IS THE MAIN ROUTINE FOR 3- PARA LOG NURMAL DISTe
c
C THIS ROUTINE CALLS ALL THE APPROPRIATE ROUTINES FOR THE
C
c PARAMETER CALCULATION AND TEST STATISTICS.
C
(mmmmm e e e e et ———ccc e —————
c

SUSROUTINE LOGNO3
COMMON/PARA/XI100) o N
COMMON/NAHKE/ZQ(29)
COMMON/SELE/IFLAGIB) s IFLAGLIB,T)
COMMON/SING/PARAL(3)¢PARA2(3) ¢PARA3(3)
COMMON/PARAK/AMO9 SY o MY
CHARACTER =5 g
WRITE (641)

1 FORMAT(/¢25X9*3-PARA LOGNORMAL DISTRIBUTION® /)
IF {IFLAG1(341) <EQs 1) CALL MOM3
IF (IFLAG113+2) oEQs 1) CALL MLEM3
IF {IFLAGY{3+4) =FQs 1) CALL POME3

C CALL COMPLJN)
CALL FLOUOD
CALL CHI
CALL SQUARE
CALL PROB
CALL ROERR
RETURN
END

B R N T e T e o e o o o T i e e o o e o o = o e o> e > = An - wn - - e - -
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THIS SUBROUTINE CALCULATES THE PARAMETERS FUR 3 PARA LOGNORMAL

DISTRIBUTION BY THE METHODS OF MOMENTS. PARALU1)9PARA2I1) AND

aNaNaNakal gl
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MEMBER M1 DSN=CEDEEP.FDOL

S G5 S R A G5 M - e ———— — ——— - ——— o ———————— ---———---————-—-.----_—----——--———--—-——_.

SUSROUTINE MOM3

CUMMON/PARA/X{100) 4N
COMMON/NAME/QL 20)
COMMON/SELE/IFLAGIB) 3 IFLAGL{8¢7)
CHARACTER =5 Q

REAL Ml'M29M39M4,M5’H69MY’K1MU
DIMENSION RAT(T)sITIL7)
COMMON/PARAK/AMOsSY g MY
CUHMDN/CH/ERRURQPP!QU’R
COMMON/THED/Y(13,100)
COMMDN/STAT/iAl 9M2,422
CDMMUN/PRUBA/?(100”5K(3’
COMMON/VARI/OU347)
COMMON/RESU/SUMIL2)
COUMMUN/RMSE/ERRIS) 9BIASIS)
CDMMON/SING/PARAI(3’9PARA2(3"PARA3‘3)
CUMMUN/PPDH/APiSIGMAYvaAR
XN=N
A=Ca0
B=Cs0
C=C.0
DO 1 I=14¢N
A=A+X(1)
B=P+X{I)%4u2
C=C+X])=u3

1 CUNTINUE
Ml=A/XN
M2=(8/XN)={ A/ XN )2
M3={C/XN)+2e0uM]%3-3,05M1{ 5/XN)
M2=M2uXN/(XN~1.0)
G=M3/{M2%%]145)
WRITE {(6420)
WRITEl(G,11) M1
WRITE(bH912) M2
WRITEL(6,13) 6
IF (G.1LT7.0.0) GO TO 3
W=l=G+rl{GiN2)+4,0}%%05}/24.0
2211 0= (26 /3 )) /{We%{10/30a))
AMO=M1~{M2%%0.5)/22
WRITE (6421) AMD
SY=(ALOG{22%%241.0) )2%0,5
SY2=Sy=uap
MY=ALDG|(MZ**U.S)/LZ)-O.5*ALOG(ZZ**2+1.0)
WRITE{6922)MY
WRITE(6423)SY2
PARA1(1)=AMD
PARA2{1)=MY
PARA3(1)=SY
60 TO 4

3 WRITEL6914)

4 WRITE(64,27)
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11 FORMAT (20X 9HMEAN OF X9.l6X9E1265)

12 FORMAT (20X913HVARIANCE OF X912X9E1l2.5)

13 FORMAT (20X99HSKEW OF X9l6X9E12.5)

14 FORMAT (/+3X952H ND MUOMENTS SOLUTION IS PUSSISLE BECAUSE OF =VE SK
1Ewe /)

15 FORMAT {20X915HSKEW OF LNI{X~A)310X9E12.5)

16 FORMAT (80A1)

19 FURMATU1H]l9/98B0A19/ /921 X938HTHREE PARAMETER LOGNORMAL DISTRIBUTION
Te/)

20 FUKMATI31 X9 1 THMETHOD OF MOMENTS/)

21 FOKMAT{20Xe1HA924X9E12654/)

22 FORMAT (20Xe15HMEAN OF LNIX=A3y10X9E12.5)

23 FORMAT(20X»19HVARIANCE OF LNIX-A)s6X9E12e59/)

27 FORMAT (25X92BHMAXIMUM LIKELIHOOD PROCEDURE /)

33 FORMAT(/+3X9T3HFOR GOOD USE OF THIS DISTRIBUTION SKEw OF LN(X-=A) S
“HOULD BE CLOSE TU ZERO./)
ReTURN
END

TiH1S SUBROUTINE CALCULATES THE PARAMETERS FOR 3 PARA LOSNORMAL
DISTRIBUTIGON BY THE METHODS OF MAXIMUM LIKELIHODOD.
PARALL2)+PARAZL2) AND PARA3(2) ARE THE THREt PARAMETELRS

8Y MLEM3 METHOD.

D I T T T T A T TR e e T M e W n M e e - W e e R W e T R AN A A v e T R e G W v e AR M e O e e e > W —  ——— o — - - ——
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SUBROUTINE MLEM3

REAL MY

COMMON/PARA/ X100 9N

COMMON/PARAK/AMO 9 SY o MY

COMMON/CH/ERROR PPy QQ¢R

COMMON/SING/PARAL(3) 3 PARA2(3) yPARA3(3)

COMMON/NAME/QL20)

CHARACTER %5 @

SUM=0.0

SUM1=0.0

SuUM2=0.0

SUM3=0,.,0

DO 10 I=1eN

IF {XII)elLE«AMO)IRETURN
10 SUM=SUM+ALOGIX(I)-AMO)

PP=SUM/FLOUAT{N)

WRITE(6422)PP

DO 20 I=14N
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20  SUMI=SUMI+((ALOGIXII)-AMO) )=PP o2
QU=SUML/FLOAT(N)
| R=SQRT{QQ)
PARALI2)=AMD
PARAZL2)=pP
PARA3(2)=R
WRITE(64923)QQ
WRITE(6924)R
24  FORMAT{20Xy16HSIGMA OF LNIX-A)y9XeE12e5)
DU 30 I=1,N
SUM2=SUM2+{1.0/(X{I)-AMU))
;30 SUM3=SUM3+1{1e0/(X{I)-AMO)I={ALOGIX{I)=AMD))
| ERROR=SUM2%(PP~Qd)~SUM3
' WRITE{6411)ERROR
11 FORMAT{20Xy*ERROR IN ITERATION  ®45X9E12e5)
22 FORMAT (20X e15HMEAN OF LN{X~A)9lOXyE12e5)
23 FORMATI20Xy 19HVARIANCE OF LN(X=A)6XyE1245)
RETURN
EnD
I C
c
C¢¢¢m*ﬁ¢$$*#¢$$*$$*$$¢¢¢¢¢¢#*¢#¢¢¢¢¢##*¢¢¢¢¢¢¢¢$¢¢¢¢¢$¢¢¢$¢$¢#¢¢¢$¢¢¢¢¢¢

THIS SUBROUTINE CALCULATES THE PARAMETERS FOR 3 PARA LOGNOKMAL

DISTRIBUTION BY THE METHOD OF MAXIMUM ENTROPY.
PARAL(3)4PARA2(3) AND PARA3{3) ARE THE THREE PARAMETERS

BY POME3 METHOD.

¢$$*¢#$$¢¢$$$vﬂ¢ﬁ$$¢$¢$¢#ﬁ#&¢¢¢$$$$¢¢¢¢¢$&#¢*¢$#$*$¢#$¢$###&*#Q*##b&&&#

(aXaNalalaNalalalaNaNaN ala!

f SUSBROUTINE POME3
J COMMON/PARA/X1100) 9N
COMMON/PARAK/AMOySY oMY

J COMMUN/PPOM/AP 9 SIGMAY 9 YBAR
ICOUNT=0
A=AMD
XN=N
IFC A oGEe X{1)) A=(XI1)-1.0)

14 SUM=0.0

SUM1=0.0
SUMz2=0,0
DO 10 I=1,N
P=ALOGIX{I)=A)
SUM=SUM+P
SUM1=SUM1+P=%=2

10 SUM2=SUM2+P%=4
YBAR=SUM/ XN
VARY=(SUM1/XN)-(YBAR®22)
SP={SUML/XN)e=2
SIGMAY=SQRT(VARY)
C=SUM2/XN
SAD=VARY+(2 .00 YBAR=%2)
FIND=C-SP-2+0%VARY&SAD
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| MEMBER M1 DSN=CEDEEP.FOOL
IF(ICUUNT «EQe 25) GO TO 15
IF{ASS(FIND) oLEe 01360 TO 12
GO TO 13
16  FORMAT{1Xy*NO CONVERGENCE POSSIBLE")
12 AP=A

WRITE{6927)
WRITE{6928)AP
WRITE(6422) YBAR
WRITE(6923) VARY
WRITE(b924) SIGMAY
WRITE{6918)}FIND
28 FURMAT(20X91HA424X9E12a59/)
24 FORMAT{20X9 16HSIGMA OF LN{X-A)y9X9E1245)
18 FURMAT(20X9 "ERROR IN ITERATION OF POME=®4F10e59//}
22 FOKMAT (20X 915HMEAN OF LN{X-A)310XyE12e5)
' 23 FURMAT(20X9 19HVARIANCE OF LNI{X=A) 96X9E12e5)
27 FOKMAT (25X928HMETHOD OF MAXIMUM ENTROPY 2/ )

(aNa

GO0 TV 17
.13 If (FIND oLEe 0409) GO TO 39
E A=A-50.C
: GO TO 40
39  AP=A
| CALL FINER
l RETURN
40 ICOUNT=ICOUNT+1
GU TO 14
15 WRITE{6416)
17  RETURN
END

THIS SUBROUTINE IS USED TO DECIDE THE VALUE OF PARAMETER BY
POME3 METHUD IN A SMALLER INTERVAL ONCE THE CRUDE RANGE IS

FOUND BY POME3 METHOD.

S S M S S e A . - - ———————— - —— " " " ————————— -~ = - - G o >t

alalalalnNaNalaNaNaN el

SUBROUTINE FINER

COMMON/PARA/X{100) 4N
COMMON/PPOM/AP s SIGMAY 3 YBAR
COMMON/SING/PARAL{3)9PARA2(3) 4PARA3{3)

A=AP

IF{ A +GEa X{1)) A=X{1l)-a5
XN=N

DO 10 J=1,50

SUM=0,0

SUA1=0.0

SUM2=0.0

DO 20 I=1,N
P=ALOGIX{I)-A)
SUM=SUM+P
SUML=SUML ¢P252
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MEMBER ™1 DSN=CEDEEP.FOOL
20 SUM2=SUMZ+Puuy
YBAR=SUNM/ XN
VARY={SUM1/XN)={YBAR%:22)
SP={SUML1/XN )2
SISMAY=SQRT{VARY)
C=SUM2/ XN
SAD=VARY+{2.0%YZ3ARR%2)
FIND=C=SP-2.0%2VARY®*SAD
IFTABSIFIND} oLEe 205360 TO 12
10 A=A-0,.5
12 AP=A
WRITE(6427)
WRITE(64928)AP
WRITELI6922)YBAR
WRITE(6923)VARY
WRITE{5924)SIGMAY
WEITE(6,41BIFIND
i8 FURMAT(20Xs *ERROR IN ITERATION OF POME='4F10e59//)
22 FORMAT (20X915HMEAN OF IN(X-A)910X9El245)
23 FURMAT( 20Xy 19HVARIANCE OF LNI{X-A) 96X9E12.5)
24 FORMATI20X916HSIGMA OF LNIX~A)99X9EL1245)
27 FORMAT (25X¢2BHMETHOD OF MAXIMUM ENTROPY v/)
28 FORMAT{20Xs1HA924X9EL12654/)
PARA1(3)=AP
PARAZ2{3)=Y3AR
PARA3({3)=SIoMAY

RETURN
END
C
(e e rccr e ccc e et e c—— ————
C
C THIS SUBROUTINE CALCULATES THE STANDARD NORMAL DEVIATE FOR LNO3
c
C FUR A GIVEN PROBABILITY LEVEL USEFUL FDR CHI SQUARE TEST
C
(merm e e rcr e rr e mr e cem e e e e c e —————
c

SUBROUTINE FLOOGD
REAL MY
COMMON/PARA/X{100) 4N
COMMON/PARAK/AMO9SY o MY
COMMUN/CH/ERROR ¢PP9QUQ R
COMMON/THEO/Y(34100)
COMMUN/STAN/T{100)
COMMON/PPUM/AP 9 SIGMAY 9 YBAR
DO 10 J=1yN
P={FLOAT(J)-0.375)/{FLOATIN)+0.25)
IF {P.GTs3s5) GO TO 30
60 TO0 20

20 W={ALOGI10/P%%2) )u22045
TLJ)I=H=12+515517+.802853¢W+,010328Wu22)/
1(1e0+14432788%W+0a189269 W22+ ,001308uW>w3)
YE1l9J)=AMO+EXPIMY-T (J)%SY)
Y(29J)=AMO+EXP(PP-T (J)%=R)
Y{3,J)=AP+EXPIYBAR-TIJ)4SIGMAY)
60 10 10

30 P=pP=1.0
W={ALOG(10/P%u2))2&0,.5
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T(J)=N-(2-515517+.802853*H+.010328*N**2)/
1(l-O+l-432?88*“*.189269*H*¢2*.001308*H**3)
YUl 9J ) =AMU+EXP{MY+T (J)%SY)
Y{29J) =AMGH+EXP{PP+T (J)%R)
YU39J)=AP+EXPIYBAR+T(JIHSIGMAY)

10 CONTINUE

RETUKRN
END

TS S . —— - ———— - D e ———— - - — — - - —— ———— - —— . Tt D> >

CALCULATES THE THEOQRETICAL PROBABILITY FOR LNO3

DISTRIBUTION.

alnlalaNeNaNaNelale!

SUSRUOUTINE PRUB
REAL MY
COMMON/PARA/XI100) 9N
COMMON/PARAK/AMO, SY oMY
CUMMON/CH/ERROR 9 PPy QQeR
COMMON/PROGA/PL100) ¢ SKI3)
COMMON/PPUM/AP ¢ SIGMAY 9 Y BAR
DIMENSICN UL100)4Z(100)+G{100)9XP(3,100)
DJ 20 K=14N
If {({X{K)=£2MO)aLE&OeO)IRETURN
XP(19K)=(ALOG(X(K)-AHO)'MY)/SY
XP(ZQK)=lALDG(X(K)“AMO)'PP)/R
20 XP(30K1=(ALOGIX(K)—AP)-YBAR)/SIGMAY
H=0e0
DO 22 I=1,3
DU 10 J=1sN
IF (XPUI14J)elEW00)5G0 TO 30
GO T0 40
30 XPUIvJ)=A8SIXP({Iyd))
T=1e0/(1e0463326T4XP(19J))
U(J)=(2-490895+1-466OO3*XP(IvJ)¢*2-0024393*
UXPUI9d) 204+, 1782572XP ] 9d)uu6)
Z1J)=1.0/U 1Y)
P|J1=I.O—L(JJ¢(-43618*T°o12016*7**2+.93729*T¢¢3i
PlJ)=1.0-P(J)
GO TO 10
40 T=1e0/(1e0+4332672XP(I¢4)}
U(J)=(2-490895+1.466003¢XP(IvJ)**2°.024393*
UXPUI9J)utetadoalT7825T4XPLT o) us26)
Z{J3¥=1.0/0(4)
P(Jl=1-0-l(Jl°(-#361836¢T-.1201676*T**2+.9372980*T¢*3)
10 CONTINUE
DO 50 L=14N
F=(FLOAT(L)-0+375)/(FLOATIN)+0.25)
GILI=ABS{F-P(L))
IF(G(L) «GEeH) H=GIL)
50 CONTINUE
SK{I)=H
22 CONTINUE
WRITE(6,965)
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65 FORMATI/10X 9" MOM? 912X 9" MLEM? 912X *POME")
WRITE (6965)SKU1)9SKI2)ySKI3}
66 FORMATU1X9*KS]1 ="9FB8e495X9"KS2 =9 9FBeb495X9"KS3 =93FB8ek)

RETUKRN
END
C ———————————————————————————————————————————————————————————————————————
C THIS PROGRAM CALCULATES THE CLASS INTERVALS FOR LNO3
c :
C DISTRIBUTION TO BE USED FOR CHI SQUAKE TEST.
c
(mmmr e e e c e cr e e s et e e — e, e —— e m - —— - ————
C

SUBROUTINE CHI

REAL Mlg¢M2

COMMON/PARA/X{100) 9N

COMMUN/STAT/ML 9M2922

COMMUN/THEO/Y{3,100)

COMMON/VARI/ZO(347)

DIMENSIGN TIU10)4CI{10)9FI50)4XLI20)

PREALOG(10422%42)

XPM=M2

SP=SQRT(XPM)

K=1

Tt1}=-1.08

Tl2)=-,585

T{3)==a2

Tl4)=.19

TU5)=.565

T(61)=1.07

DO 10 IJ=146

XKK=EXPA{PUYm U0 54T{I1J)=IPQ/2s03)=~1,0
10 XLIIJ)=XKK/22

DO 15 I=1,3

IXP=0

Jd=1

DO 14 J=1l,e6

CICJI=MI+XL{JI=SD

FIKI=CI{J)

DO 20 L=JJsN

IF (YUIsL)eLE-CIt{J)) GO TO 20

OtIed)=L-1-1IXP

IXP=L~1

GU TO 13
20  CONTINUE
13 JJd=L-1

K=K+1

14 CONTINUE
UtIeT)=N-L+1
15 CONTINUE
RETURN
END

C THIS SUBROUTINE CALCULATES THE CHI SQUARE STATISTIC
c

C FOR LNO3 DISTRIBUTION.
c
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C
c
C
C

10

20
14
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DSN=CEDEEP.FOOL
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SULROUTINE SQUARE
COMMON/PARA/X{100)oN
COMMUN/VARLI/ZU(3,7)
COMMON/RESU/SUM1L 3)
E=FLOAT(N)/T.0

DO 20 1I=1,3
SUH=0.0

DO 10 J=1,.7
DEV={0{19J)-E) =2
SUM=SUM+DEY
SURLIT)=SUM/E

WRITE (6e32)

FDRMATi/lZX"MUM'ylZXg’HLEM',12X9'P0ME'9/)

WRITE(6933)SUMI(1)9SUMLI2) ¢SUMLI(3)

FOURMATI{ 11Xy *CHIL="4F10e295Xy*CHI2 S'9F106295X9"CHI3 =%4F1002)

RETURN
END

R T m e - = ———— —---_—--—-a-—-—-—-——————.——--_—-—--—-—---—-—-——-.—-—-_—_—-_
_=========x=

--—-...-——.-—-—--—.——.—---—_-_-—_-_...__----—--—-—_—_———.——-—-_.—_-___.
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SUBROUTINE ROERR
COMMON/PARA/X{100) 4N
COMMON/THEU/Y(34100)

COMMON/RMSE/ERR{5) 4 BIASIS)

COMMON/NAME/ZQ( 20}
CHARACTER =5
DO 20 I=1,43
SUhl=0a.C
SUM2=0.¢C

DO 19 J=14N

SUMS{{Y LT 9d)=XCJ)I/XUJI) 2

SUM2=SUM2+ABSI{Y{TI9J)=X{J))/X1J))

SUM1=SUNM1+SUM

ERR{I)=SUM12100.0/FLOATIN)
BIAS(I)=SUM2%100.0/FLOATIN)
WRITE{O6914)QUI)9ERRIT)$BIASII)
FORKMAT (1X9A5¢5Xe"MSE =*3FBa4e5Xy *BIAS =%9F8a4)

RETURN
END

SUBROUTINE COMPINUM)

COMMON/SING/PARAL(3)9PARAZI3)¢PARA3(3)

COMMON/NAME/ZQ(10)

DIMENSICN T(10)4X08S{10)¢XCALC{10)

CHARACTER =5
Til)= 0.0
T(2)= 0.8416
Ti3)= 1.282
Tl4)= 2.054
Ti5)= 2.326
Tlo)= 2,575
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DO 10 I=1l47
10 XCALC{I}=PARAL(JI+EXPL PARA2{JI+TLII=PARA3(J))
20 CONTINUE
RETURN
END

AT TS ST S ES S D SR A S T e - ——— ——— . ———— ——————— ——— ———— - T e G

{GAMMAU)
THIS SUBRUUTINE IS THE MAIN ROUTINE FOR GAMMA DISTRIBUTION.
THIS RUUTINE CALLS ALL THE APPROPRIATE ROUTINES FOR THE

PARAMETER CALCULATION AND TEST STATISTICS.

PR ER AL ST OSSP ™ > = D

alaNalaNelaNalaNaNaNaNaNaNal

SUBROUTINE GAMMAU
COMMUN/PARA/X{100) oN
CUMMON/NAME/QL20)
CUMMUN/SELE/IFLAGIB)9IFLAGLIB.7)
COMMON/ICOUNT/NJ

CHARACTER %5 Q
IF (IFLAGI(491) oEQe 1) CALL MUM4
IF (IFLAG1{%492) «EQs 1) CALL MLEM4

N=NJ
RETURN
END

THIS SUBROUTINE IS USED TO ESTIMATE THE PARAMETERS UF GAMMA
DISTRIBUTIOM BY METHOD OF MOMENTS GIVEN BY ARRAY VARIABLES GA(1l)

AND GB(1).

N S S S m S L L T T D C T C  E T o T T o T o o e om0 o o o o e > > o T e = — - —
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aEplalalalaNaNalal

SUBROUTINE MOM4
COMMON/PARA/X{100)4N
COMMON/NAME/QL 20)
COMMDN/SELE/IFLAGIB) 2+ IFLAGLIB,47)
COMMON/PARG/GAL103+68{(10)
COMMON/MIST/QAVGsQLNAVG
COMMON/ICOUNT/NJ
CHARACTER #5 Q

NJ=N

SUM1=0,.0

SUM2=060

SUM3=0.0

DO 15 I=1¢N
SUM1=SUMI+X{(I)
SUM2=SUM2+X{I)=X{1)
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SUM3=SUM3+ALOGI(X(1))

15 CONTINUE
QAVG=SUM1/FLOATIN)
QVAR={SUM2/N-QAVGRQAVG I IN/(N-1.0))
QLNAVG=SUM3/FLUAT(N)

O e D> o > T

C
C PARAMETER ESTIMATES BY MaOoM NOWo
c
6B{1)=QVAR/QAVG
GA{1)=QAVG/GBI(1)
WRITE(6920)1GA11)968B(1)
20 FORMATU////+10Xs*PARAMETER ESTIMATES : *45/510X919(%-7},
1 //+10X9*METHOD OF MOMENTS = N = "9F11a4y/
1 930X9%K = %9,F11.4)
RETURN
END
C
C::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
C
C THIS SUBROUTINE IS USED TO ESTIMATE THE PARAMETERS OF GAMMA
C
C DISTRIBUTION BY MLEM o THE PARA. ARE GIVEN BY ARRAY VARIABLES GA(2)
c
C AND 6Bl2).
C
C IT ALSO CALLS APPROPRIATE ROUTINE FOR LEAST SQ »
C
c::::::::::::::::::::::::::::::::::::::==:::====:::::::==:===:::==:=:
C
SUBROUT INE MLEM4
EXTERNAL FUNC
COMMON/PARA/Z/XI100) 4N
COMMON/NAME /W1 20)
CUHMUN/SELE/IFLAG(8)91FLAGIIB,7)
COMMON /ZSG/QQsCP
COMMUN/MIST/QAVGQLNAVG
COMMON/PARG/GAL10) ¢+6BL(10)
COMMON/ICOUNT /NJ
COMMON/KSTST/XKS(3)
CUMMON/ROOT/XMSEI(3)9BIAS{3)
CUMMUN/XCHI/CS
DIMENSION NF(ZOl'RFIZO)vPRI(90)9PR2(9O)yPRlN(ZO)oPRZN(ZO)
DIMENSION CP{90)+P190),QQI90)+PR3(90)
REAL MSE1yMSE24MSE3 oXTAB(3)
REAL PARM(#!oY(ZIvF(bO)vXJAC(9092)oXJTJ(S)9HORK(SOO)
REAL EPS»DELTA¢SGN»SSQ
INTEGER IER
CHARACTER %5 @
C .
c PARAMETER ESTIMATES BY MeLoEe NOWe
C
IFIGA(1)eGTe2+0)G0 TO 140
X0=0e3
60 TO 141

140 X0=GA{1)-2.
141 B=GA(1)+2,
WRITE(6+%)QAVGsQLNAVG
CALL ESTMLE(QAVGyQLNAVGoXO9BeGAI2)9GBIL2))
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WRITELG6+53)GAL12Y,6B12) ‘
53 FURMATI/+10X9*MAXIMUM LIKELIHUOD 2 N = *gF1llebe/
1 931X9'K = *"9F1lebo///)

CALCULATIUN OF PLOTTING POSITIONS NOWoeosee

aNalal

XNN=N+1a.0
Pli1)=10/XNN
DO 67 IK=1l¢N
XM=]IK
CPLIK)I=XM/XNN

67 CONTINUE
IA=1
IK=1
IKK=2

112 IFUX(IKK)oEQaX{IK))IGO TO 111
PLIA+1)=CPLIKK)=CP{IK)
QRUUIIAY=X(IK)
60 TO 113

111 IKKR=IKK+]
Ll TO 112

113 IF{IKKEQaN)GO TO 114
IA=IA+1
IK=IKK
IKK=IKK+1
GO TO 112

114 JullAa+1)=X(N)
IAl=1A+1
S16=0.0
DO 9938 I=1,4TA1
SIG=SIG+P(])

998 CPL1)=SI6

IXJAC=92
NSIG=5S
EPS=0,00001
DELTA=G.0
MAXFN=500
I0PT=1
Yil)=1.2
Y{2)=2C0a0

CALL ZXSbQ(FUNC'MpNyNSIboEPS.DFLTAOMAXFNoIUPTvPARMvY,SSUvFv
1 XJACo IXJACoXJTJIyWORK9INFERy1ER)

WRITE{G6+888)Y{1),Y{2)
888 FORMAT(/210Xs*LEAST SQUARES (FROM IMSL) = N = oFlle4e/
1 940X9°K = "9F1llaébe/)

WRITE{69889)SSQ
889 kDRMAT(/oSX,'RESIDUAL LEAST SQ. SUM = 'Fllob’/l,

C
c PARAMETER ESTIMATES BY LEAST SQUARES® NOWe
C
C

AN=6A12)%6.0/10.0
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170

222

223

224

M1 DSN=CEDEEP.FOOL

XK=6812)23.0/1060

STEPK=6B12)/10.0

CALL ESTLSQ(QQOPoIAleNvXKvSTEPN,STEPKQXNC’XKC)
WRITEL691TOIXNCyXKC

FORMATI1/910X9*LEAST SQUARES S N = %, Flledy/
231Xe?K = ”Fllo‘f'///)

GA{3)=XNC

GBI{33)=XKC(C

CALCULATION OF CHI SQUARE STATISTIC NOWes

K=1A1/5

IbF=2

WRITEL64222)

FORMAT(//95Xy *CHI SQUARE {MeOaM) : 9/ 95X920(%=%)y /)
CALL CHI4U(QQ+IAY9KoIDF9GALIL1)4GEI1))

XTABL1)=CS

WRITE(64223)

FORMAT{/95X9°CHI SQUARE (MeLeE}) = *9/e5X9204 -2} ,/)
CALL CHI4{QQsIAL 9K 9IDF96AL12)+6B12))

XTAapl2)1=CS

WRITET169224)

FURMATI(/+5X9*CHI SQUARE (LEeSQe) = ®9/95X920({%=-2),/)
CALL CHI4{QQeIALl9K9IDF4GAL13)4GBI3))

XTAB13)=CS

CALCULATIONS OF ESTIMATED PROBABILITIES AT PLOTTING PUSITIONS
NOW

HO=0.0
H1=040
H2=0.0
H3=0,0
SUM=0.0
SUM1=0.0
SUM2=0.0
SUM3=0,0
S£1=0.0
SEZ2=0,0
SE3=0.0
PSI1l=0,0
PS512=0.0
PS13=0.0
PROB1=0.0
PROB2=0,0
PROB3=0.0

IAA=]A+]1

DO 31 I=1,1IAA
HO=HO-PLI)=ALOG(PII))
SUM=SUM+PL 1)

X1=QQtI1)/6811)

CALL MDGAMIX19¢GA{1)9PROByIER)
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PR1I{I1=PROB~-PROBI]
IF{PRI{INEQe0s01PR1I(I}=10E-12
D1=ABS{PRIB=-SUM)

SE1=D1%D1+SE1l
DIFF1=100.0%{PRILII-P(I})}/P(I])
PROB1=PROB

H1=H1=PR1{I)}2=ALOG(PRL1(I))
SUM1=SUM1+PR1{I)
PSI1=PSII+P{1)=({ALOGIP(I)/PRYILI)))=N

X2=QQUI)/63{2)

CALL MOGAMIX29GAl2)oPROBIER)
PR2{11=PROB=-PRUSZ

IFIPR2UI) eEQaDDIPR2III=10E-12
D2=ALS{PRDB=~-SUM]

SE2=D2%D2+35E2
DIFF2=10J0,0x{PRZ2{II-PLI})/PLI)
PRUB2=PRO2
H2=H2=-PR2{I)=ALOG(PR2{(I))
SUM2=SUM2+PR211)
PSI2=PSI2+PLI)%[ALOGIP(I)/PR2{I)))I=N

XNC=Y{1)
XKC=YL(2])

X3=QQ(1)/68(3)
CALL MDGAMIX3¢GA(3) ¢PROByIER)
PR3(1)=PROB=FPROB3
C denazieed goals Srap drsira e ey sle sz e xe e e lesia e ape ele e s oo e 2la wx sk 2 a0 e gle afe oG e e e ofn ofn e e o2 e r o e Xz wle a6 e e MR e 2 408 2200 e
C GIVES THE KS STATISTIC ALSO
C  Roevsfraegeaeizaesis Gropdechalr ek ede ek e gt G et S e S G G e AR L il A Gl h i
IF{PR3(I)eEQeNaDIPRIIII=1a0E~12
D3=ALS(PROB=SUM)
SE3=D3%D3+SE3
DIFF3=10040%(PR3(II=-PLI))/PLI)
PROB3=PROY
H3=H3-PR3(1)=ALOGIPR3(I))
SUM3=SUM3+PR3(])
PSI3=PSI3+PLIISLALOGIPII}/PR3LI))ISN
31 CONTINUE
EXSUM=1.-SUM
EXSUM1=1.-SUMI1
EXSUM2=1e.-SUM2
EXSUM3=1e~SUM3
WRITE(G691TY)SEl19SE24SE3
171 FORMATI//+10X3%SQe ERROR (MeDoMe) = *9F15+69/9
1 10X9?SCe ERROR (Mol oEas) 3 3F15.69/9
1 10X9°SUe ERROR [LESQ.) *9F15e69//7)

IF(EXSUM1.EQa0.0)G0 TO 147

H1=H1=-{EXSUM1)#=ALOGIEXSUML)

PSI1=PSI1+EXSUMS{ALOGEEXSUM/EXSUM1) =N
147 IF(EXSUM2.EQe0.0)G0 TO 148

H2=H2-(EXSUM2 )} =ALOG(EXSUM2)

PSI2=PSI2+EXSUM=(ALOGILEXSUM/EXSUM2) }&N
148 IFLEXSUM3.EQ«0.0)GO TO 149
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H3I=H3-{EXSUM3 )®ALOGIEXSUM3)
PSI3=PSIB+EXSUM¢(ALGG(EXSUH/EXSUM3))*N

149 IF{EXSUM«EQ+0.0)GO TO 150
HO=HO={EXSUM) “ALOG LEXSUM)

c
150 WRITE(69T76)PSI1oPSI2ePSI3
76 FORMAT(//910X9°PS1 (MeUaMe) = "9F15.64¢/
1 10Xe°PS1I {MalLoEa) = "F].S'b’/'
1 10X9°PSI (LEeSQe) = *2F15.69///)
c
WRITE(6971)HI yH29H34HO
71 FORHMATL//+10X9 *ENTROPY {MaDaMas) = *9F 1569/
1 1UXy? ENTROPY {MeLsEa) = Y9F15e4649/y
1 10Xe"ENTROPY (LEeSQe) = "9F15.69//79
1 10X *ENTROPY (OBSERVED) = "9F15e69//7)
C
CALL DEEP(JK)
CALL KOL
C
C*’:"I"k=f”3"3"."‘."'3#*%'&#"?#'3‘3"3l.“ﬁ:':":'**’:'**#':"ﬁﬂt*'7"3!**.'”:'#*ﬂ"ﬁ*#‘kﬂﬂk*’ﬁ’.‘lﬂ*ﬂl*#*#¢£'¢¢¢¢¢¢¢‘3¢¢*3¢¢
RETURN
END

C

C

c SUBROUTINE FOR FINDING THE PARAMETERS OF GAMMA DISTRIBUTION
C 8Y Melets METHOD
C
c

METHOD USED : REGULA FALSI

SUBRUUTINE ESTMLEIQAVG 9 QLNAVG 9 XD 9B g XN g XK )
INTEGER IER
REAL XUs3e¢X19MMPSI
C=QLNAVG-ALOGIQAVG)
ICOUNT=1
LI=MMPSI(XOyIER)
FX0=Z1-ALOGIXO)~C
LI=MMPSI{B4I1ER)
EB=21-ALOG(3)~C
X1=(XO*FB=85FX0)/{ FB~FX0)
LZI=MMPSI{X19IER)
FX1=2I-AL0GIX1)-C
PROD=FX1#%F5H
IF(PRODeLE«0.GIGO TO 10
B=X0
FB=FX0

10 X2={X1%FB8~BoFX1)/({FB-FX])
LZI=MMPST{X251ER)
FX2=21-ALOG(X2)-C
IFIABS(FXZ!.LE.I-0E-O7.DR.ICDUNT.EQ.197)60 T0 20
X1=Xx2
FX1=FX2
ICOUNT=ICOUNT+1
G0 70 10

20 XN=Xx2
XK=QAVG/XN
RETURN
END
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o SUBROUTINE FOR FINDING THE PARAMETERS OF GAMMA DISTRIBUTION

C BY LEAST SQUARES® METHOD
C

SUBROUTINE ESTLSQUQQePeIAl o XNy XK9STEPNySTEPK 9 XNC 9XKC)
INTEGER 1ER
REAL MIN
DIMENSION QQU100)oP{100)9E(125)PKI{20)
XKK=XK
DO 50 II=1,15
PKIIT¥=XK
XK=XK+STEPK
50 CONTINUE
XK=XKK
SUNM=0D.0
SQD=00
MIN=10000,0
DO 10 K=1940
DO 20 J=1415
DY 30 1=141IA1
SUM=SUM+PI( 1)
UX=QU{I)/XK
CALL MDGANMIUX s XN9PRO39IER)
3SS=ABSISUM=-PROY)
SUD={SS)%m2,0+5QD
30 CONT INUE
E{J3=S50D
IFIE(J)eLGTLMINIGO TO 35
MIN=EL{J)
XNC=XN
XKC=XK
35 XK=XK+STEPK
SUM=0.0
SUD=0.C
20 CONTINUE
XK=XKK
XN=XN+STEPN
SUM=0.0
SQD=0.0
10 CONTINUE
RETURN
END

SUBRUUTINE CHIGIQQsIALlsKyIDFeXNg XK}
DIMENSIUN QUIBO0O)OBSIBO)9CELLS{25)COMP(25})
COMMON XN1¢XK1
COMMON/XCHI/CS
EXTERNAL CDF
XN1=XN
XK1=XK
DO 10 I=1,1IA1
10 OBS{I)=QQ{I)
N=JAl
CALL GFITUCDFoKoUOBSoNyCELLS9COMPoCSoIDFeQeIER)
WRITE{(6930)CS9Q
30 FORMAT(//¢5X9*CHI SQUARE = 23F10.5910X9PROB = %,
1 F105¢//)
RETURN
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SUBROUTINE CDFIUXeP)
COMMON XNy XK

INTEGER IER

UX=UX/ XK

CALL MDGAMIUX 9XNyPoIER)
RETURN

END

SUBROUTINE FUNCIYeMeNyF)
DIMENSION QQUI9T) +CPIFC)aY(2) 9F(60)
COMMON /2SQ/QQyCP
DU 5 I=14M
XX=QiId/ytl2)
CALL MUGAMIXXeY{1) ¢PRODyIER)
5 FUIN=CPL{I)=-PROB
RETURN
END

SUBROUTINE DEEP{NUM)
INTEGER MsIUPTeIER
REAL YoF{500)4B{50019C(1503)9PoyPS{T)PSPL(T)
CUMMUN/PAKG/GAL10) +6BL10)
COMMUN/PARA/X{1100) 4N
COMMON/TICOUNT /NJ
COMMUN/RODT/XMSEL(3) ¢BIAS(3)
PSl1)=45
PS(2)=.8
PS13)=.9
PS{4)=.98
PS{5)=.99
PS{6)=.995
PSIT71=,.998
DU 1 IP=1,3
M=500
MH4l=M~-1
Bil)=0,L0
BE2)I=X{NJ)+1000.0
H = {(B(2)=-8B11))/MM1]
FI{1)=0.0
RI =0,0
DO 5 I =244
RI = RI+H
S=GA{IP)
D = 1.0/{GBIIP)IHGAMMALS))
E = (R1/GB{IP))a(5=-1)
AP==RI/GBI(IP)
FLI) = D & E ={EXP{AP))
5 CONTINUE
I0PT =3
SUM=0,.,0
SUM1=0,.0
DO 16 J =1¢NJ
P = (FLOAT(J)=0e44)/IFLOATINJI+0.12)
CALL MDGCI (PoFyMpIOPT¢BoCeYsIER)
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GO=IX1JI=-Y)/XiJ)
| SUM=SUM+GO =% 2
! SUML=SUM1+ABS(GO)
16 CONTINUE
XMSELIP)=SUM®100.0/FLOATINJY )
| BIAS(IP) = SUM1%100.0/FLOATINJ)
‘ WRITEL6933)XMSELIP)sBIASIIP)
33  FORMAT{1Xy*MSE BIAS"92XsF10e492X9sF10s4)

DO B8 J =197
i P = PSt(J)
j CALL MDGCI (PoFoeMyIOPT939CeYsIER)
PSPLJ)=Y
88 CONT INUE
| 1 CUNTINUE
RETURN
END

aNale

| SUBROUTINE KOL
| CUMMON/KSTST/XKS{3)
‘ COMMUN/PARG/GAL10) oGBL10)
COMMUN/PARAZX(100) 9N
V COMMUN/ICOUNT/NJ
' DO 2 I =143

H=0,0
t DO 1 J =14NJ
| P = {FLOATIJU)=De44)/(FLOATINII4+0.12)
X1=X{J1/G3(1)
CALL MDGAM (X19eGA{I)¢PROBSIER)
| P1l=ABSIP-PROB)

IF(P1l «GEe H) H=P1

1 CONTINUE
XKS{I)=H
WRITE(693)H
3 FORMAT({1Xy*KS STAT="4F10.5)
2 CONTINUE
KETURN
END

T L T T o T T o T T T T = 0 o TR T A e T M M R MR WS W e e N ik A e En S A R R M AP R e e e e e e MR R AR AR S A e e v - e
e e R - R P L P P B P T S A P >t o B PP It

{PEAR3)
THIS SUBROUTINE IS THE MAIN ROUTINE FOR PEARSON TYPE 3 DIST.
THIS ROUTINE CALLS ALL THE APPROPRIATE ROUTINES FOR THE

PARAMETER CALCULATION AND TEST STATISTICS.

B I O o P T T o T Sr e o T M- Nw M e wm A e e e e Eh R AR L M MR AR - G e Er e M e e A R M R S A P WS WS e e T S A e e e P - - e e, -
R R e R T T T T P T P P R T 2 P R B 9P IS S oI N 3+ K F I F K J

aNeNsNalaslaslnNalaNalaNalgNal

SUBROUTINE PEAR3
COMMON/PARA/X{100) 4N
COMMON/STAT/XAVG9SIGMALCSs TS
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COMMON/STAN/T(100)
COMMON/DATA/XTI1100,3)
COMMON/RMSE/ERR{3) ¢ BIAS{3)
COMMUN/INVAL/ID(10910)yF{50)
COMMON/FUR/GAMMA
CDHMDN/ESTI/KALPHA(3’DXBETA(3’QXGAMHA(3’
COMMUN/CHIS/R{3)
COMMON/SELE/IFLAGEB) o IFLAGL{8+7)
WRITE{643)
3 FDRNAT.(25X'Z3Hv'PT III DISTRIBUTION®,/)
CALL FLOODB
IF (IFLAG1(591) «EQe 1) CALL MOMS
IF (IFLAG11542) «EQe 1) CALL MLEMS
CALL THEORS
CALL COMPAS{J])
CALL ROERRS
CALL INTERS
CALL CHIS5
WRITE{b96)
6 FURMAT(/1Xy" M S E FOR MOM MLE
WRITE(SeTIIERRIMVI9gMVY=1,3)
7 FORMAT(18X93{4XyF8s21))
WRITE(648)
8 FORMAT{/1Xs*8IAS FOR MOM MLE
WRITELOsTIIBIASINV) oNV=1,93)
WRITE{6410)
10 FORMAT(/3Xy*'CHIIMM) CHI{MLE) CHI(POMEY )
WRITELOG911)M{RIIVIeI=1,3)
11 FORMAT{1X9FBe395X9F8e395X9F8e3//)

RETURN
END
THIS SUBROUTINZ CALCULATES THE STANDARD NORMAL DEVIATE

FOR A GIVEN PROBASILITY LEVEL USEFUL FOR CHI SQUARE TEST

D T U B > W e —_————— - ——— - - - - - - - —— - Y ——— - - - —— - -

S > — - —— —— ——— - —— - - - o~ D - ————— - "~ - - ——  ——— -

SUBROUTINE FLUODS
COMMON/PARA/X{100) N
COMMON/STAT/XAVGeSIGMA9CS,TS
COMMON/STAN/T(100)
D 10 J=14N
P={FLOAT(J)=0:44)/{FLOATIN)+D.12)
IF (PaGT40e5) GO TO 30
60 TO 20
20 W={ALOGI{10/P%%2) )20 .5
TIJ)=H’(2-515517*.802853°N+o010328°H°*2)/
l‘l.0+10432783*H+o189269*H¢¢2+0001308¢H¢¢3’
TLJI==T(J)
G0 TO 10
30 P=P-1,0
W={ALOG(1,0/P%%2) )xx0,5
T{JI=W=12e515517+e802853%W+.010328%Wn02)/
1(1.0*10432788?H*o189269*“**2+.001308*“**3)
10 CONTINUE
RETURN
END
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SUBROUTINE (MOM5)

CALCULATES THE MOM ESTIMATE FOR PT 3 DISTRIBUTION

T T I o o e o o e > - 0 T = - - D TR T T P e . > = > ———— T O T & T = D> Do T

aEnlslaNelaNeNaNel

SUBROUTINE MOMS
COMMON/PARA/ XL 100N
COMMON/ESTI/XALPHAU3) o XBETA(3) ¢ XGAMMA(3)
COMMIIN/FOR/GAMMA
REAL M14M29M3,K
XN=N
A=0.0
B=Cae0
C=0.0
DO 1 I=1eN
A=A+X{1)
BB+ X{ 1 )2
C=C+X{[)%=]3

1 CONTINUE
Ml=A/XN
MZ2={B/XN}={A/XN)=x2
STAN=SQRTIM2)
M3=(C/XN)+20uMI 23 =3 ,06M]1%(3/XN)
SKEW=M3/(M2%:2]145)
Cl={SQRTIXN={XN-101))/(XN=-2.0)
C2=100+8'5/XN
C3=XN/{XN=-1.0)
SKEW=SKEwW=C1u(C2
M2=M2%(3
BETA={2.0/SKEW )2
ALPHA={M2:4%0:5) /{ BETA%®20,5)
GAMMA=M1-{ M2 0s5)u IBETA%%0,5)
XALPHA(1)=ALPHA
XBETA{1l} =3ETA
XGAMMA(1)=GAMMA
WRITE (64131}
WRITE (65221 ALPHA¢M1
WRITE 16923) BETA4M2
WRITE {6924} GAMMAy SKEW
WRITE (6417}

P T T T T I T T T o T C N e T L O T o T o o ot o e o e o e o o o " e e~ o o o T T o = - = —— - - - —
e e e R R e e P 2 P+ 2+ - S S F 3 & S+ X S F F 25 ¥ 3

CALCULATION FOR METHOD OF MAXIMUM LIKELIHDOD

FOR PEAR3 DISTRIBUTION.

LR S R E 2t 1 2 7 1 2 3 1 1 5 2 1 3 T 5 T  F 0 T R R L R R D D
-—_———— e ESEEEEES=EEs e R L 2 P 2 2 2 2 2 3 > 2 T 2 T F T 2 T T3

SUBKOUTINE MLEMS
COMMON/PARA/X{100) oN
COMMON/ESTI/XALPHAL{3) oXBETA(3) 9 XGAMMAL3)
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32

35

500

13
17
20
22
23
24
37

- -

REAL M19eM2,yM3,K

ICOUNT=0

XN =N

SUM=0,0

ICOUNT=ICOUNT+1

SUM2=0.0

DO 3 I=14N

IF IX{I)eltoGAMMA) GAMMA=X{T1)-0.5
SUA=SUM+{1«0/(X(]I}~GAMMA))
SUM2=SUM2+ALOGIXII)~-GAMMA)
DEL=XNS%2/{ A=XN=GAMMA )
DELI=10-DELU{1.0/SUM)
£=1+02/DELL
Y=M1-GAMMA-XN/SUM

D=2+2.05

PSI=ALDG(D)-!I.O/(2.0¢D))-(1.0/(12.0*0**2))+(1-O/llZ0.0*D
1**4))-(1.0/(252-0*0**6)3*(1.6/(Z+1.0))-(1.0/Z)

P=SUM2-XN%“PSI-XN®ALOG(Y)

IF (ABS(P)eLE«0.05)G0 TO 35

IF {ICOUNT.GE100)G0 TO 35

GAMMA=GAMMA=-140

GO TO 32

WRITE(6422)Y M1

WRITELG9231Z4M2

WRITE{6924)GAMMAy SKEW

WRITE(64500)P :
FORMAT(1Xs*ERROR IN MLE PARA. ESTIMATION = *oFT7a44/)
XALPHAt2)=Y

XBsTAl(2)=¢

XGAMMA(2)=GAMMA

IF {CICOUNnT .GE.IOO).AND-(ABS{P).GE-O-S))HRITE(6937)
FORMAT {31X917THMETHOD OF MOMENTSe//)

FORMAT (25X ¢28HMAXIMUM LIKELIHOOD PROCEDUREs//)
FORMAT (//)

FORMAT (9Xs5HALPHA95X9E12e5914X 94 HM] 26X9E1265)
FORMAT (9Xs5HBETA 95X9E12e5914Xe4HM2 95X9E12.5)
FORMAT (9X95HGAMMA15X0512.5914Xv4HSKEHy6X¢E12-5'/)
FORMAT(/4Xy*NO CONVERGENCE POSSIBLE?Y)

RETURN

END

A - -

PROGRAM FOR FREQUENCY FACTOR FOR PT 3

DISTRIBUTION

- - - --—--&--—‘——**-“_----—-----—‘----5--—--—‘_—Q‘-‘ﬁ.
.—----:-..--.--u-—.—.—-._.-_‘----.._.._-_---...—..—.-—----—-‘.----_-—.

COMMON/DATA/XT{100,3)
COMMON/PARA/X{100) N
COMMON/STAT/XAVG9SIGMA9CS, TS
COMMON/STAN/TIL100)
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EMBER M1 DSN=CEDEEP.FOOL

e S S - —— T —— 1~ > - —-D Wk D G G WS > G D OB w> (Oe T R e T T G O T D G -

COMMON/ESTI/XALPHAL3) oXBETAI3) 9 XGAMMAL3)
XALPHA{3)=XALPHA{2)
XSETA{3)=X3ETA(2)
XGAMMA{3)=XGAMMAL2)
DO 20 J=1,3
If (XBETALJI.EQRQsD.0) GO TO 15
DD=10/4(F0=XBETAIJ )}
60 TO 16

15 DD=0.0

16 CONTINUE
DO 10 I=1,eN
XTU{T9J)}=XALPHALJ)SXBETALJ)=(1.0-DD+
1T{I)=SQURTIDD) Y3+ XGAMMALY)

1 CONTINUE

20 COUNTINUE

T T I T T I T o T T T e T T T T o o T o m e n o o v e A i . T > G = A i . A - > o > o - ——— - —
R e e R R R R R PP — R el

SUBROUTINE ROERRS
COMMON/PARA/X{1001) 4N
COMMUON/DATA/XT {100, 3)
COMMOW/RMSE/ERR{3)+BIASI3)
DU 20 J=1,3

SUM1=0.0

SUM2=0.0

DU 10 I=14N
SUM={XTIIeJ)=XII})/X{I) )52
SUMP=(XT{IoJd)=X{1)}I/X(I)
SUMZ2=SUM2+A3S(SUMP)

10 SUM1=SUM1+SUM
BIAS{J)=SUMZ2*100.0/FLOATI(N)
ERR{J)I=SUML1*100.0/FLOAT(N)

20 CONTINUE '

RETURN
END

S R T M oy T E TR TS I M T m an AR A v e A S e A A S e e W W W T A e MR R MR WS MR M A A R M WP T AR W e e e > G e o
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THIS SUBROUTINE CALCULATES THE CHI SQUARE INTERVALS FOR
EQUAL PRUBABILITY INTERVALS THEY ARE SEVEN IN NUMBER

FOR PEAR3 DISTRIBUTION.

B R D g ——
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SUBROUTINE INTERS
COMMON/PARA/X1100)¢N

COMMON/ STAT/XAVG¢SIGMA9CS,TS
COMMON/DATA/XT{10043)
COMMON/ INVAL/ID(10910)9F(50)
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DIMENSION TX{10)9E{10)9¢XKI10)

K=1

P=CS/6.0

TX{1)= -1.28

TX{2)==-,585

TX13)==-,2

TX{4)=a2

TX{5)=.585

TX{61=1.08

DO 15 I=1.3

IXp=0

JJ=1

DO 14 J=1,¢0
XK(J)=TX(JD+ITX(J)¢¢2-1.0)¢P+(1.0/3.0)¢(TX(J)¢*3—6.0¢TX!J)!
I*P"$2-4TX(J)*¢2-1-D)*P*#3+TX(J)*P¢¢4+(1.0/3.0)*?**5
ELJI=XAVOGHAKE JISTIGEMA

FlR)=ELY)

DY 12 L=JdJeN

IF IXT{LeI)elEetlJ)) GO TU 12

ID {(Tedd=L=1-~1IXP

IXPp=L=-1

60 TO 13
12 CONTINUE
13 JJ=L-1

K=K+1

14 CONTINUE
IDLIL7) = N-L+1
15 CONTINUE

RETURN
END
C
c:::::::::::::::::::::::::::::::::::::::::::::=:=:=======:===:==::::::
c
C SUBROUTINE TO CALCULATE THE CHI SQUARE STATISTIC
c
C FOR PEAR3 DISTRIBUTION.
C
c'—'-::: =:==:=:=::::::=:::::::2::::==::::::::::::=:=======:===::=::=::=:=

SUBROUTINE CHIS
COMMUN/PARA/X(100) 4N
COMMUN/INVAL/ID(10410)4F(50)
COMMION/CHIS/RI3)
DO 50 K=1,43
E=FLOATIN) /7.0
SUM=0.9
D0 10 J=1,7
DEV={FLOATI{IDIKeJ))~ED) %22
10 SUM = SUM+DEV
SUM1I=SUM/E
R{K)=SUM1
50 CONTINUE
RETURN
END

c SUBROUTINE TO CALCULATE THE DISCHARGES FOR GIVEN RETURN PERIODS.

SUBROUTINE COMPASINUM)
DIMENSION TA{T7)eXTHEO(3497) ¢X03S5(7T)
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| MEMEER M1 DSN=CEDEEP.FOOL
COMMON/STAT/XAVGeSIGMA9CSeTS
| COMMUN/NAMEZQN(3)
{ COMMON/ESTI/XALPHAL3) o X3ETAL3 )9 XGAMMAL3)
TA(l1)= 0.0
3 TAL2)= 0.8416
| TA(3)= 1.282
' TAl{4)= 2.054%
TA(S5)= 2.326
TAL6)= 2.575
TA(T)= 2.880
XALPHA{3)=XALPHAL2)
; XBETA{31=XBETA(2)
} XGAMMA{3)=XGAMMA({2)
’ DD 20 J=1,3
IF {(XoETA(J)eEQ.0.0) 60 TO 15
DD=1e0/19.0¢XBETAL{J))
GO TO 16
15 DD=040
} 16 CONTINUE
i DU 10 I=1,47
XTHEOU I 9J ) =XALPHALJISXBETALJIS{1.0-DD+
LTA(I)SSQRTIDD) )23+ XGAMMAL J)
| 10 CONTINUE
1 20 CONTINUE
RETURN
END

o o o 0 T I o 0 B s e e > G D D W D G e Y P A - . - —— - —~—— — — > - —— > T > > > T T

{LPEAR3)
THIS SUBROUTINS IS THE MAIN ROUTINE FOR LOG PEARSON TYPE III.
THIS ROUTINE CALLS ALL THE APPROPRIATE ROUTINES FOR THE

PARAMETER CALCULATION AND TEST STATISTICS.

OO0 0

SUBROUTINE LPEAR3

REAL M1 oM29M39KeLlgL2eL3

i DIMENSION XX{100)

s DOUBLE PRECISION AM¢BMyCM
COMMON/PARA/X{100) ¢ N

[ COMMON/STAT1/L14L29L3
CUMMON/STAT/XAVG9eSIGMAsCSyTS

COMMON/BVAL/B

COMMON/MMPAR/ALPHA » BETA » GAMMA

; COMMON/ALL/BTABI240) 9 ALPTABI 240)
COMMON/ESTI/XALPHAL 5) 9 XBETA(5) ¢ XGAMMALS )
CUMMON/STAN/T{100)

| COMMON/THEO/XT(100+5)

i COMMON/RMSE/ERR(S) » BIAS(S)

COMMON/POME/52
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CDMMON/PPARA/PALPHAdeETAyPGAMMA
COMMUN/CHIS/R(5)

COMMON/SAMM/AM4BMC M
COMMUON/NAME/GL20)

CHARACTER =5

READ (1le%) (BTAB{I) oALPTABI(I)e1=14240)
XN=N
Cl1=(SQRTIXNZ(XN=1a03))/(XN=2.0)
C2=1e0+8a5/XN

C3=XN/{XN=1.0)

WRITE {6419)

WRITE (649201

A=0e0

W
'D U
O O

B
C
DO 1 I lonn
AsA+X{1I)
B=B+X (T )2
C=CH+X{T =3

1 CONTINUE
Li=A/XN
L2=p/XN
L3=C/XN
Ml1=A/ XN
M2={3/XN)={A/XN}uu?
M3={C/XN)+20%M] 333 ,02M1 ={ B/ XN)
SKEW=M3/(M2%5:]1 ,5)
B=(ALOGI(L3)-3.0%ALOGIL1))/(ALOGIL2)=2.0%AL0OG(L1))
CALL PULATE
CALL MMDIR
WRITE(6434)L14mM1
WRITE(6¢35)L24M2
WRITE(6936)L39SKEW
M1=GAMMA+ALPHA®3ETA
M2=BETATALPHA®®?
S3=ALPHA/AUS{ALPHA)
SKEW=2.0%SS/SQRTIBETA)
XALPHA{1)=ALPHA
XBETA(1)=3FTA
XGANMA{1)=GAMMA
WRITE(6923)ALPHA.M]
WRITE(6924)BETAIM2
WRITE(6925)G5AMMA 9 SKEW
IF (SKEhelLTe0s0) WRITE{64933)
DO 7 I=1¢N
XX{I)=Xx{(1)

7 X{I)=ALGCGIX(I))
A=0.0
B=0.0
€C=0.0
DO 8 I=19N
AzA+X{ 1)
B=B+X( I )%
C=C+X{I)%=3

8 CONTINUE
Ml=A/XN
M2=IB/XN)~={A/XN) %2
M3={C/ XN} +2a0uMlu23~3,0uM]{B/XN)
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SKEW=M3/[M2u21.5)

| SKEW=SKEWRC1%C2

l M2=M22C3

6G2=M2

BETA={2.0/SKEW) %2

ALPHA=(M2¢%0,5) /{BETASN0,5)

GAMMA=M1={M2420,5)4 (BETAS%0,.5)

g XALPHAL2)=ALPHA

| X3ETAL2)=BETA

f XGCAMMA(2)=GAMMA
WRITE (6422)

| WKITE (69231 ALPHA.M1

} WRITE (6924) BETAgM2
WRITE (6425) GAMMA, SKEW
IF {SKEweLTe0o0) WRITEL6933)
CALL ENTRuP
XALPHA(4)=PALPHA

, XBETAL4)=PRETA

| XSAMMA(4)=PLAMMA

CALL MAXLIK

XALPHAL 3)=ALPHA

| XBETAI3)=BETA

| XGAMMA(3)=5AMMA
DO 9 I=1yN

j 9 X{1)=XX1t1I)

| CALL FLODD6

' CALL THEORS

i CALL COMPAGIL)

| CALL ROERRSG

s WRITE(6910)

10 FURMAT{/14Xe® MCAN SQUARE ERROR ( M S E)°*)

! WRITE{640)

| 6 FORMAT(/15Xe* MOM(D) MOM{IN) MLE POME®?)
WRITE{O691TI{ERRIMY) ¢MV=144)

f 17 FURMAT{10Xe414X9F8e2))

i WRITE{Se11)

' 11 FORMAT(/15X¢*ABSOLUTE MEAN DEVIATIONS(BIAS)®*)
WRITE(H6)

[ WRITE(H917)(BIASINV) oNV=194)

} CALL INTERS

CALL CHI®S
] WRITELO92)
, 2 FORMAT1/18X9°CHI SQUARE STATISTIC®)
WRITE(643)
3 FORMAT{/9X+*MOMID) MOMIUIN) MLE POME?)

ﬁ WRITE(6944){RIIP)9IP=194)
44 FORMAT{1X94{4XeF10e3)}
CALL MIX

| RETURN
' 19 FORMATY {24X¢31HLOG-PEARSON TYPE 3 DISTRIBUTIONe/)

20 FORMAT (28X926HMETHOD OF MOMENTS (DIRECT)e/)
: 21 FORMAT( /93X +43HMETHOD NOT APPLICABLE BECAUSE OF B VALUE OF¢9XeEl2
| 1450/
22 FORMAT [27X¢23HMETHOUD OF MOMENTS (INDIRECT)e/)
23 FORMAT (9X9ySHALPHASX9E12e5914X95HMLIP) 96X9EL1Z05)
24 FORMAT (9X9S5HBETA 95X9E12e5914X96HM2IP) 96X 9E12a5)
25 FORMAT {9X9SHGAMMA9S5X9E12e5914Xe8HSKEWIP) 94X3E12e59/)
32 FORMAT (/)
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33 FORMAT (/93X9yS1HSKEW IS NEGATIVE - DISTRIBUTION HAS AN UPPER BOUND
1)e/1)

34 FURMAT {9Xe5HL1 ?5X9E12e59014X e4HMI ?6X9E12.5)

35 FURMAT {9Xe5HL2 95X9E12659 14X g4 HM? v6X9E12.5)

36 FORMAT {9Xe5HL3 ,SXOEIZ-5114X94HSKEN!6XQE12.5/)

END
o
c¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢a**¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢
c SUBROUTINE TO CALCULATE INTERPOLATE FOR DIRECT METHOD OF MOMENTS

Cesiers s enage sy esse Sy azaearsarsess B 2o e 2y e e xa e 2 v e n e e o gk s x‘ttuiﬂkf.r*x.‘t:::cx##:k#t######t##(t*##&###
c
SUBKOUTINE POLATE
CUMMUN/BVAL/S
COMMON/EST/ALPEST
CUMMON/ALL/BTABI240 ) sALPTAB(240)
DU 19 1= 1,240
TRFOIB oLlTe 2404079)40Re Ib «6Te23.7204))G0 TO 12
IF((26GEaBTABIT)) eANDs (B olEe BTAB(I+11))G0 TO 50
10 CUNTINUE
50 DELALP= CALPTABUII=ALPTABITI+1))/{BTABII)=-8TAB(I+]1))
1%(B~03TAE(I+1))
ALPEST= DELALP+ALPTAB(I+1)
RETURN
12 WRITE(643)
3 FORMAT({1Xy*NO DIRECTY MOMENT SOLUTION POSSIBLE")
RETURN
END
Caaaxslesiz opgeseneae sl s aest e sl e &#(ﬂk&‘!##&xnﬁt*#tﬂk:!u:ukt:ﬂ&xtﬂ?l.’:!k#th‘.ﬂ.‘l#itﬂtﬂ?#* e Pl e el Crka s
C

c SUBRUUTINE TO CALCULATE THE PARAMETERS BY METHOD OF MOMENTS
C

c¢¢¢m¢¢¢m¢¢¢ﬁ¢¢a¢¢¢*$¢m¢m¢m¢¢¢¢¢¢¢¢¢¢$a¢¢¢¢m¢*¢¢¢¢¢¢¢¢¢##¢¢¢*¢¢¢¢¢*¢¢¢¢
SUBROUTINE MMDIR
REAL LlgL24L3
COMMON/EST/ALPEST
CUMMON/STAT1/L14L24L3
CIMMON/MMPAR/ALPHAY BETA 9 GAMMA
ALPHA= ALOG(10.0)/ALPEST
Al=ALOG{19-ALPHA)
A2=ALOG(1e0-202ALPHA)
BETA=(ALOGIL2)=2.0%ALOGIL1))/{2.0¢A1-A2)
GAMMA=ALOGILI) +3ETA®AL

RETURN
END
C::::::::::: :::::::::::::::::::::::::::::::::::::::::::::::::::====:==::
C
C CALCULATION FOR METHOD OF MAXIMUM LIKELIHOGD
C
C LOG PEAR 3 DISTRIBUTION.
C
C:::: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

COMMON/PARA/XU100)¢N
COMMON/MMPAR/ALPHA s BETA y GAMMA
REAL M1 M2

XN=N

ICOUNT=0

DO 10 I=14N

74



MEMBER M1 DSN=CEDEEPFDOL

10 IF (X{I)eLT-GAMMA) GAMMA=X{I1-0,1
11 ICOUNT=ICOUNT+1

A=0.0

B‘:':)QU

C=0.0

DO 12 I=1¢N

A=zA+1.0/1{X{1)1~-6AMMA)

B=B+{X{1})~-GAMMA)

C=C+ALOGIX{I)-GAMMA)
12 CONTINUE

BETA=1e0/{1aD-1XNGu2) /1 BA))

IF{BETA «LEa =1.95)G0 TO 13

ALPHA={3/XN)-UXN/A}

D=BETA+2.0

PSI=ALOGIDI={1e0/{2eD%D))={10/1120%D%%2))4+11.0/{120,0%D

10343 )=11a0/1252.0uDu55) )={1s0/{BETA+1.0))-11.0/8BETA)

FON==XN=PSI+C-XN=*ALOG{ALPHA)

IF (FCHN oLTe 0.03) GO TN 13

IF CICOUNTaGTe25) GO TO 13

GAMMA = GAMMA-0al

6o TO 11
13 WRITE(H621T7)ICOUNT
17 FORMAT(/1X9*NO OF ITERATIONS =7",12)

WRITE(6+18)FCN
18 FURMAT [ /1X9*ERROR OF CONVERGENCE =?,F10.4)

Ml1=GAMMA+ALPHA%BETA

M2=BETATALPHAGR%?

SKEW=2aC/SJRT{BETA)

WRITE(6429)

WRITE (6923) ALPHAM]

WRITE (6924) BSETAWM2

WRITE (5925) GAMMAy SKEW

IF(SKEWLT20e0) WRITE(6933)
23 FORMAT (9Xs5HALPHA9SX9E126e5914Xe6HMIIP) 96X9EL1245)
24 FURMAT (9X9SHBETA 95X9E12e5914X96HM2IP) 96X 9E1265)
25 FORMAT {(9Xs5HGAMMA 3 SX9E1245914X9BHSKEWIP) 94X 3E12659/)
29 FORMAT (27X¢28HMAXIMUM LIKELIROOD PROCEDUREs/)
33 FORMAT {(/93XeS1HSKEW IS NEGATIVE - DISTRIBUTION HAS AN UPPER BOUND

114/

RETURN

END

SUBROUTINE ENTRQOP
COMMUN/PARA/XI 1001 4N
COMMUN/MMPAR/ALPHA 2 BETA 9GAMMA
COMMON/PUME/G2
CUMMON/PPARA/PALPHA 9PBETA PGAMMA
REAL M1¢M2
PALPHA=ALPHA
PBETA=BETA
PGAMMA=GAMMA
XN=N
ICOUNT=0
DO 10 I=1eN
10 IF 1X{I)elToPGAMMA) PGAMMA=X{1)=~0,1
11 ICOUNT=1COUNT+1
B=0.0
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12

13
17

18

23
24
25
29
33

- - - - .-—--———---—--------—---—--—---——-----------------—-----—--—. - -

DO 12 1I=1¢N

B=B+{X{I)=-PGAMMA)

C=C+ALOGIX{I)-PGAMMA)

CONTINUE

PALPHA={XN%5G2) /8

PBETA=G2/(PALPHAR®2)

D=PBETA+2.0
PSI=ALDG|D)°(1.0/|200*D))-(1-0/(12-0*0**2’)+(1-0/(120.0¢D
l¢¢4l)-(1.0/!252.0¢0¢¢6))-(1-0/(PBETA+1.0))-(I-O/PBETA)
FCN==XN2PSI+C-XN*ALOGI{PALPHA)

IF (ABSIFCN)aLT, 0.03) 60 TO 13

IF {ICOUNT.GT-30) 60 TO 13

PLAMMA = PGAMMA-0.1

60 10 11

WRITE(6917)ICOUNT

FORMAT(/1X9*NO OF ITERATIONS =9,12)

WRITElb691B8)FCN

FORMAT{/1X9*ERROR OF CONVERGENCE =*9F10e4)
M1=PLAMMA+PALPHAUPBETA

M2=PLETA%PALPHAM

SKEW=2.0/SQRTI{PBETA)

WRITE(64929)

WRITE (6923)PALPHA¢MI

WRITE {(6424) PBETA¢M2

WRITE (6925) PGAMMA ¢SKEW

IF{SKEWsLTa0e0) WRITE(6933)

FURMAT {9X9SHALPHA95X9E12e5914X96HMLILP) 96X9E12.5)
FORMAT (9XySHBETA ¢5X9E12e5914X96HM2IP) 96X 9E1265)
FURMAT (9XeS5HGAMMASSX9E12e5914X 9 SHSKEWLP) 24X9E12e59/)
FORMAT (27X428HENTROPY PRINCIPLE PROCEDURE,/)

FORMAT {/+3X951HSKEW IS NEGATIVE - DISTRIBUTION HAS AN UPPER BOUND
139/)

RETURN

END

C THIS SUBROUTINE CALCULATES THE STANDARD NORMAL DEVIATE

C

C FOR A GIVEN PRUBABILITY LEVEL USEFUL FOR CHI SQUARE TEST FOR LPT3

Commm

20

30

- - > - ———— - -——------—o---------------------—---‘—--—-———-------

SUBROUTINE FLOODG
COMMUN/PARA/X{ 1000 4N
COMMON/STAT/XAVGsSIGMACSeTS
COMMON/STAN/T(100)

D0 10 J=1¢N

. P=C(FLOAT(J)=0.44)/IFLOATIN)+0.12)

IF (PeGTe0a5) GO TO 30

60 TO 20

W=(ALOG(1s0/P%u2) J 40,5
TUJ)=W=12:515517+.802853%W+,0103280W0%2)/
1{160+16432788%W+e1892690We024,00]1 30853 )
T(J)==T(J)

G0 TO 10

P=P=1s0

W={ALOG(10/P%02}))8u0,5
TUJ)=W-(2s5155174e802853%W+.010328%Waxix2)/
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1{1e0+1+432788%W+e189269FWe22+4,001308%Wn%3)
10 CONTINUE

RETURN

END

W ams A v e S R mn e MR e M SR Ar T M e e mm e e N e W e G W D S e P M e T e M T e e W W e e e e Am Y - b = —
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PROGRAM FOR THEORETICAL FLOOD VALUES FOR LPT 3

DISTRIBUTION

(aEaEalaNaNalaNaNaNeN el

T T T T I T T T T T o o o O T o ot o 4 - = T A v T e e o W = A P > e e - W . - - -

SUSKOUT INE THEORS
COMMDN/THEO/XT(100,45)
COMMUN/PARA/X{100) 4N
COMMON/STAT/XAVG9S1GMA9CSe TS
COMMON/STAN/T(100)
COMMON/ESTI/XALPHA(S5) o XBETALIS5 ) 9 XGAMMALS)
A=2+0/3.0
83100/600
C=10/3.0
DI 20 J=1l¢4
DD=1+0/1(9.0=XBETA{JIm:A)
CD=XBETA{J) =L
CE=3.02XBETA(J )i
DU 10 I=1leN
C XT{IeJ)=XALPHA(JI=XBETALJ)*{1,0-DD+
C 1TUID=SWURTIDD) ) ==3+XGAMMALY)

XA= XGAMMACJ )+ XALPHALJI=IITII)/CE-DD+CDI==3,0))
IFIXMaGTe1700)XM=170.0
XT{IeJ)=EXPIXM)

10 CONTINUE

20 CONTINUE

CALL SETQ

RETURN

END
C
C::::‘:::: b2 Tt T - 2 Pttt P F IS PSS I I EF SIS S P I E I S P F S XS F T F F X
C THIS SUBROUTINE SETS THE DIRECT MOMENT METHOD SERIES IN ORDER.
c:::: RS TP 22 P2 2 S 2 S S T T ¥ F - -+ 0 2 2 R 3 P F S S X S+ 3+ 3 S S+ 1 T F T X F 5 T F ¥ ¥
C

SUBROUTINE SETQ
DIMENSION 61100}
COMMON/THED/XT(100+5)
COMMON/ARRAN/XTHEO( 7410}
COMMON/DATA/X{1001 N
IFIEXTL{1le1l) oLEe XT(291))RETURN
DO 10 I=1yN
GlI)= XTi(Ie1)

10 CONTINUE

: DO 20 I=1¢N

XTUN=1+191)=GI1I) ’

20 CONTINUE
RETURN
END
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SUBROUTINE ROERRS
COMMON/PARA/X(100) 9N
COMMON/THEUQ/XT(10045)
COMMON/RMSE/ERR(5) 9 BIAS(S)
DU 20 J=144

SUM1=0.0

SUM2=0.0

DO 1C I=1N

IF (XT{Ied) oGEe 10000000.0)XT{I9J)=10000000.0C
SUMSLUXTIT 9 d)=X{TI)) /XL ) }5enx2
SUMP=IXTLI 9J)-XLI)}/XI{I)
SUMZ2=SUM2+A3SISUMP)

10 SUMI=SUMl+3UM
BIAS(J)=SUM2%10G«0/FLOATIN)
ERR{JI=SUMI>100.0/FLOAT(N)

20 CONTINUE
RETURN
END

THIS SUBRUUTINE CALCULATES THE CHI SQUARE INTERVALS FOK

EQUAL PROBABILITY INTERVALS THEY ARE SEVEN IN NUMBER

OO0 0

e e e Ll R R R 2 > 2 3 3 2 3 3 S 3 S 3 F F - 3 X 2 3 X P S S T T O

SUBROUTINE INTERG
COMMION/PARA/XI100) 4N
COUMMON/STAT/XAVG9SIGMAPCSeTS
COMMON/THED/XTL100,5)
COMMON/ INVAL/IDI(10910)4F(50)
COMMON/ESTI/XALPHAL5) ¢ XBETA(S5) 9 XGAMMALS)
DIMENSION TX(10),E(10)

K=1

TX{l)= -1.08

TX({2)=-.585

TX{3)=-a2

TX{4)=.2

TX{5)=.585

TX{6)=1.08

A=200/3.0
B=10/660
C=1.0/3.0

DO 15 I=194

IXP=0

JJ=1

DD=1e0/1(9.0uXBETALTI )xsA)

CD=XBETALI)==n_

CE=3,0%XBETALI )8

DO 14 J=146

XM=XGAMMATI)+({ XALPHALI)={{TX{J)/CE-DD+CD)%%3,01)
E{JI=EXPIXM)
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FIKI=ELY)
DO 12 L=JJsN
IF (XT{LsI)eLESE(J)) GO TO 12
ID (Iedd=L=1-1IXP

IXP=L~1
63 TO 13
12 CONTINUE
3 13 JJ=L-1
| K=K+1

14 CONTINUE

‘ IDIIsT) = N-L+1
| 15 CONTINUE

ﬁ RETURN

END

D C O o T R o O o T P o D T P T e o w0 mr M ot = =0 om e A o o o o o = T - - e - W o — - > o - — - — = ——
e e R e T T T - T P Tt P - - T 2 P 2 - 3 ¥ 3 1+ + 33+ %3

SUSROUTINE CHI6
COMMON/PARA/Z/XL10G) oN
COMMON/INVAL/ID(10910)9FI157)
COMMON/CHIS/RL5)
§ DO 50 K=l44
| E=FLOATINI/T.0
' SUM=N40
; DO 10 J=147
; DEV=(FLOATLID(KeJ))=E)mxex2
/ 10 SUM = SUM+DEV
SUM1=SUM/E
| RIK)=SuUML
| 50 CONTINUE
RETURN
, END
¢
c¢¢¢¢mu*&¢¢$$¢mm¢¢¢*¢¢¢¢¢¢¢¢¢m¢¢a#&a#¢¢¢¢¢¢¢n¢#v¢¢¢v¢¢¢¢$¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢
c

% C THIS PRUGRAM IS USED FOR METHOD OF MIXED MOMENTS FOR LOG PEARSON
o C TYPE III DISTRIBUTION.
C

i C¢¢$$$¢$$¢ﬁ##¢##$Q#$¢¢$$#¢$#¢¢¢$$¢¢#¢ﬁ#¢v¢¢¢#$¢¢¢¢¢¢¢#¢¢#¢¢¢ﬁ¢#¢#¢¢*¢*¢¢
L c

H

SUBROUTINE MIX

CUMMON/PARA/X1100) o N

CUMMON/ SAMM/ AM 9 BMgCM

7 DIMENSTION XLE150)TITLE(19)9QQ150)
\ DOUBLE PRECISION A9yBeCoFByFD9ZeGY9sVAyBSAVEAMBMoCM
% NX=N
CALL UBVSK{XyNX9XM¢VAX9XSK)
| STDX=SQRT(VAX)
WRITE (6930)XMySTDX ¢XSK
DO 16 I=1eNX
3 XCI)=X{I)/XM
{ 16  XLCII=ALOGIXII))
4 XMR=XHM
CALL UBVSKIXeNX9gXMeVAKyXSK)
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MEMBER M1 DSN=CEDEEP.FOOL
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CALL UBVSKIXLeNX9YBygVAL9XSKL)
STOL=SQRT(VAL)

WRITE(6+31) XMyeVAKe XSK
WRITE(6+432) YBeSTDL 9 XSKL
GY=ABS(XSKL)

VA=VAK

CC=ALOG(1++VAK)

CCl==CC/2,

C =% CCl= LOG MEAN OF 2-PARAMETER LOGNORMAL

2C

30

- 31

32

35

40

45
46

50

IFIYBaLToCC1l) GY==GY

B=4a/GYS%2

1TR=0

2={1la+VAK)2%{1./B)-1.

IfF (GYeGTa0e)A=1e+DSURTIle+10/2)

IF {GY.LTa0e)A=1 «=D3SQRT{ 10+1./Z’

C=8%DLOGI{le~1a/A)

CPMY=C+E/A

FE=(PMY-YDH

ITR=ITR+]

IFtDABSIFBIeLEaD.00001) GO TOD 40

IF{ITRaEGL130) GO TO 40
FO=DLOGI1a=1a/A)+10/A+DLOGIY e+ VA /122 %I cBxAGI2)

Do==Fs/FD

BSAVE=3

B=3+D3

IF{BalLEWCa) B=BSAVE /2.

60 TO 2C

FORMAT (/* =%% LOG PEARSON TYPE 3 ANALYSIS BY MXM1 METHOD sa%e
1/* MEANsSTANDARD DEVe & SKEW OF REAL DATA:-9/2F12.19F10.5)
FORMAT (/® MEANSVARIANCE & SKEW OF DIMENSIONLESS DATA:z=?/3F10.5)
FURMAT(/®* MEANsy STDe DEVe & SKEW OF LOGARITHMIC DATA:z-v/

1 {NOTE: DIMENSIONLESS DATA ARE TRANSFORMED TO NATURAL LOGS)?/
13F1GC.5)

FORMAT(/* ESTIMATES OF PARAMETERS Ae¢By &Cz-v/ :
13F12e59* {PARAMETER B OPTIMIZED IN "9I3,* ITERATIONS)®/
1* ESTIMATES OF LOG MEANs STANDARD DEVe & SKEW BY MXM1 METHOD:=9/
13F12451

STOL=8/Aun2

STOL=SQRT(STDL)

SKL=2+%A/DABS(AY/B>%0,5

AM=A

bM=8

CM=C

WRITE(6935)A9BeCoITRICPMYSTDLeSKL

IF (ABSISKL)s56Te5.5% GO TU 45

CALL LPONTLICPMYoSTDL oSKL 9 XMR)

60 TO 50

WRITE(6946)

FORMAT(® THE LOG SKEW EXCEEDS 55 WHICH IS OUT OF RANGE OF THIS
1PROGRAMs USE MANUAL CALCULATIONS )

CONTINUE

RETURN

END

C erieaieals e o o ls s o ale £ uwln naia o e e e e 2 e o5 o e o winafe G 0 o 0 rale e on n eatn ol s n e e o i e ale e oy e e A e AT GOy

c
C

UBVSK: SUB-ROUTINE TO COMPUTE UNSIASED MEANe VARIANCE, &
SKEWNESS COEFFICIENT

C sreleizsx eafe sjeals goxie sln o aie ale r e sinals e dn gl e o e e vx e o v e o o s oy o 0 K o o0n Gn 6 0 8 o e 0 e wr e on ol 0 e 0o o e e eak e e ny

SUBROUTINE UBVSKIVeNgsVMaVAVySKV)
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MEMBER M1 DSN=CEDEEP.FOOL

DIMENSION VIN)

FN=FLOATIN)

Cl1=FN/(FN-1a.)

C2=FN=#%2/1FN-1a)/1FN=2,s1}

C2=C2/C1l=:1 a5

X1=0o.

X2=0a

X3=0»

D0 10 I=1¢N

X1=X1+V{I)

X2=X2+V{i1)==x2

10 X3=X3+V{I)%u=3

VM=X1/FN

VAV=X2/FN=VYMais2

SKY={X3/FN=3anyYMEVAV=VM3u3 ) /VAVRER],5

VAV=VAV=2(1l :

SKY=SKV=(L2

RETURN

END

 egre Qealnsinsi e e e e e s Gresaeae deaderizaiesls ool Ko Qegrad Yook e e i e e ek e sk gz deck e ey e ey B a e G a e e st
c

C--LPQUNTL - SUB-ROUTINE TO COMPUTE LOG PEARSON QUANTILES. PEARSON

C FACTURS GIVEN IN WRC BULLETIN #17 (K-TABLES) ARE LINEARLY

C INTERPOLATED
C*':H:"Z"Z”Z":ﬂ.‘*51“!"."#*'1"?*”#?*R}ﬂ)ﬂﬁﬂ'ftﬁ!ﬂloﬂﬁlx}'#ﬂl#*’#ﬁ'}'#ﬁ‘##0#####13#*&#&&*###**##("3’:Wl¢¢¢¢¢$t}!
C

SUBROUTINE LPQNTLIXMeSTDeSKeXMR)

DIMENSION XK{15411109COF{15)¢RTPKIL15)4RTLFI15)9K115),9Q(15),
IXJULLL ) o X111 ) oX24 1110 oX30111)9X40112)9X5(111)eX60111),
IXTCO111) oX8{211 )9 X9{111)eX10011109X1201212)9X12(111),
IX13{111)+sX144111)eX15¢111)

ReAL K

DATA CDF/.OOS'0011-02'.047-1,021.5'.89-9'.969-981.99,-9959-9981'
1,999/

DATA Xl/‘.36364v-037040--37749‘-384629‘.3922,—.4,-.4082,-.41671
1=e42559=043489=0444449=0454559~0465129~a4T7629-048789=050~051289
2=052039-654059=0555569=e5T149-058829=e6069~05259~e6452
3“06607".68‘;6"07143"07"07’".76919-07997,-.83289".86869".9074‘9
409495909959~ 1e04433-16e09759=1015489-10a21629-128179~13511,
5=1042449=150119=1e58119=1e66399~1e74929-1e83669=192589~20016%,
6-24108259+2e20099~2e29429-2e388¢-2+48199-2+5758»

700’00 900,0. '0. ’0. ,00900100'00 '0.'00100900 ’OO’
80.90.90.g0.90990;900'0.90.90.60.90.'0-'00100025*0o/

DATA XZ/’.36364,-037049-03774"0384629'039221‘-4,’.4082"0#1671
1‘.42559'043489“0444449“.454559'.46512"04762"04878"05".5128'
2-052639-6540594-0555569~e57149~e58829=050619=66259-05451 9
1-0066669=0:68969~271459=0e74059~0e76889~0e79929-0e8329-086729
1’0.9052g-0a9#619’0.999-1.0379—1008719‘1n1404'°101908'°102561p
2-1031829=1638279-1644949~1e51819-1e58849=1e669-1073279~168062¢
3-1088039-16954T9-2e02939~2010399=2+17849-2e25269=2+3264955%0e/

DATA X3/~0363649-03T049=037T49~0384629~039229~049=040829~s4167¢
1-042559~043489-0444449=0454559-0465129~047629-048T789=059=25128,
2=052639-654059=0555569=65T149~058829~e60619=a65259=06451 9
1-0-6665q~0.68949“-7138,’0.7399’-0076789-0.797659-0.8296o-0.8637’
1-0490019=093889~0e97939=1602319-1606869-1e11639=116589=1e2172,
1-10279=1632419-1e37939=1043539~1049199~1a54899=1e6069~1e6633,
2-1e72039=1e77723-1e83369~188969=169459-1e99979=2e0538955%0e/

DATA X5/+e363649~a3T049~037T749~0384629=039229=049=040829~04167,

8l



MEMBER M1 ] DSN=CEDEEP.FOOL
1-e42559-043489=6444439-0454529-046519=04T7619-04BTT79=24999
2=251269=05269=054019=2554B9=0570359=2586T9=e60389=0621TS59=064069
1“0056029'0068081’07021"0-7242,‘0074719‘0.77069’0-79#7,
1-0e81939-0084429~06886949-0e89469-0691999-009459=009698¢=0699429
2-1e01819=1a04149-1006419-1C8619=110739-1012769-1-14719-1:1657,
3-1618359-1020039-1021629-1023119-1024529~1e25829-1027049-1028169
455%0e/

DATA X6/-036369=637049-23TT349-2384583-2392119-e399939-.408069
1-041659-0425391-643459=04449-04549=045439-04759~a48629-04978
2-050999~052249-053539-6548T79-056249~057659=05919-e60579-262069
1-0e63579=0:65099=06669=0:68119=0s6969-071079~0.7259-0.73889
1-0:75219-0676489=04T77699-0,T8829-04s79879-0e80849-0481729-08252»
2f083221-08384’“08437"084811'-8516”08543"08561".8579’085729
3-68565¢-e85519-285299-084999-e846519-08416955%0./

DATA XT/=235469-235969=236459=036959~637439-03799=038369-03889
l‘t39221'039629'.39991‘.40329'.4062"040889'04110'.41271'.41389
2= 04144 9-041449-041389-041259-041069-040T799~-040459-040049
1-439559=e38999-e38359-637649-936859-035999-635069~034009
1-0339-231879=e30699=029449=028159=026819=025429=249~2225%,
2'.21049“019529’-1797!‘016#1‘.1481”.132".11589'&09959*-0830
3-006659=e04999=503339=60165900955%0.7

DATA Xt6/-001039e002439e01569002939e04349e0589e073960885901044%
161207 9013749015459 1T71990189790620789022629024489026389028299230229
20321796341394a36193808944006%
1e420%924402924598904793 94987951 799453589855559e57389
145918906034 9062669064349065969:67539e659059e70519e719220732069
2074549757590 T76990779%90a7F90799590808B39031649065238908304908364%
3:.8416955%0a/

DATA X9/06912907129e73289075369eT74659e79559.8164948373908582¢
1eBT739285969092029094069696079098191000891e0204916039791.05869
21e0773491e0955910113491e1308910147791e164291180191019545
11621019162242901e23779162504912262491027373128419129389
1163026491e310591317691e323891329910333391e33679123399163405,
210340991e34044103389916336491332941632859163231916316791030%4%
31430114914291891e2816955%04/

DATA X10/2.047492e06379200795922094992010999201243920138392.1517
12616479201 7T792e188792019999262104392220292022%4920237992024569
2262525920258792026419202086920272322027514262769926277992627789
12027676922 741920271692e26T49202622920255892e248392:2397
126229992218992e20679020193392178722016299260145992:12779210829
22e08B76926065792e0427922018591099319196659193991291029188049
31e849591e817691784691e750T91aT158Bs1e6891643391e60579156749
41652839104885910448191040729163658913241910282391224032101984,
5101568912115791a075141003549s99679¢95929092390888192854992082320
6079319076469 737T5T7123926884906659
6264479060247 96605990588l 9e57149655559054059052639¢51289059048789
TatT76290465196454690444490043489042559041679040829049039229038469
843774903704 903636/

DATA X11/302838934288493029249342957936298293230007+3.30129
1363015936301936299893e297723029479302909936286293:280603e274%9
2362665930258930248533e2389360226491302138¢930293.18519301691,
33015199361336936114930093293e071293e047993002339206997492.9703,
42e¢9418092091292e8809920848592e814792eT79692e743392+705602266669
5206263320584892e542192049819204539204067926359392031089202613
620210890206159492+107924053895520e/

DATA X12/406402940628594e61599426025940588204057394055699405399,
1405219940503 94248394046219404401940417194039394+36789403415940314,
264028559402557904062247940192604015929040124594.0886y
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MEMBER M1 DSN=CEDEEP.FOOL

61

62

63

T I (T T M o 0 0 B = o e o e e W D - - ——— — — - —— e > > - T T e > o o

34¢05149400129936973934931893e889393e845493.800193e753593+705%+
43065693e605293055393e499493044449303889303304930271393.2119
536149493e0866934022692e95749208919208235920755192+685792061540¢
62e54429224T72392039969203264955%0a/

DATA X13/6e08307966051796.0193,5, 98615.991715 916495 8895084279
156804295e76469567249566822950663939565953954550195e5036952456
2504071050357950305695062529950198995e143695+08795.029
3449696 9409088940846 T94e7831940718B29406513940583994514T 0k o0bbbe
446371994029831402234940147940069393e990293.909793e82893.7459¢
530660793057539304887934401193631249302228936132393e041920949
6248564926763 290669792:5758955%0,/

DATA x14/8.0869,8.025997.9639.7.9008;7.8366q7.7712v7-70480
17:637297456849724985970427397035597e28143722065970130497053¢
26.974Qo6-894476o813'6.7303,6.6463y6.5608v6.4749b.385896.2961’
1602050696011259600186950923295e826395:72895e628295:5269¢
1504264395e6320195021469501077040999494e88979407T7889406665940553
24243349403226v442058940088930969393e849893072969360879304874%9
33.3b57!302‘?3713012171209998'2.8782,2075 719206367'20517‘t’
42e399492e283192+168392e0579169481912842491eaT740691e643191e5502,
51446239103798916302891023139101653916104791e049909989095139090859
6086939283329079999e76929e740T 9071439068969 e6667925%0a/

DATA X15/96657799e57239904859996398399230959942196994128599.0362¢
180942798e84898e75298e6548986556398e45659843553980252998.1491,
2800449793749 T7e829597e7202976609597e497497383897e2688,
1715249700344960915196079429606T19460548196042299642963
26.1682,6.0387'5-907895.7755'5.641995.50795.370995.2335.5.0951,
3429555940814994067349405311940388194424449401002¢93695579368109,
4300661 93e521493e377936233293e090292e9483926807992:669292e53264
520398792e267892e14059240174916898991e785791e673391e577914822
61.3941'1.3128,1.2381,1-1697’1.107491.05079.9999.9519’-9089'.8695’
76833390890 76929ea7407907143965897906667925%0e/

J=111

DU 61 I=1425

Xl4t¢J)=-X1{ 1)

X151J)==X11(1)

J=d=-1

J=111

DO 62 I=1,111

X4{J)==X1G(1)

J=Jd-1

J=111

DO 63 I=1455

X1(Jy==-X131(1)

X21J1==-X12(1)

X3t{J)==-X11{1)

X51d)==X911)

X6{J)==X81(1)

XT1J)==XT(I)

X8lJ)==X6{1)

X9{J)==X5(1)

X114J)==-X3(1)

X1214)==-X21{1)

X13(J)==X11t1)

J=d=-1

DO 1 J =1,e1112

XK{leJdi=X11J)

XKl2eJ)=X21J)

XK{3+J)=X31J)
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MEMBER M1 DSN=CEDEEP,.FOOL
XK1{4yd)=X41J)
XK{59J)=X5(J)
XK169J1=X614)
, XK{T9J)=XT1J)
XK{B9J1=XB1J)
XK199J)=X9(J)
XK{109J)=X10(J)
XK{119Jd=X11{J)
XK(129J3=X121J)
XK{139J)=X130J)
XKil4sJ)=X140J)
XK{15yJ)=X150J)
1 CONTINUE
DO 65 I=1415
RTLF(I)=1/CDFILI)
65 RIPKIII=1./(1e-CDF(I))
RTPK(15)=1220.
RTPK{14)=5000
RTPK(131=200.
RTPK(1121=100.
J=1
301 W=J
XJUJ)=5.6=H/1Ce0
IFI{XJ(J)=5K)30343034302
302 J=J+l
60 TO 301
303 DO 304 I=1,15
VK =({SK=XJIJIIIHIXKIT9J=1)=XK{I9JDD)/UXI(I=1D=XIUI) D+ XKL oJ)
K{I)=EXP(XM+VK#STD)
304 CONTINUE
DU 305 I=1415
305 QUI)=K{I)>XMR
WRITE(64310)
310 FORMAT(/* @%% L0OG PEARSON VARIATE ESTIMATES BY MXML METHOD wawe//
19X "COF* 42Xy *T{FOR LOS)*92X9*T{FOR PKS)®95X s *VARIATE" 3//)
DO 315 I=1415
WRITE(65320) COFII) 9RTLF(II¢RTPKII)oQUI)
315 CONTINUE
320 FORMAT(3F12e39F1242)
WRITE(69325)
325 FORMAT{® NOTE: T=RETURN PERIOD{YRS)y LOS=MINIMUM VALUES LIKE LOW F
1LOWSs PKS=MAXIMUM VALUES LIKE FLOOD FLOWS®)

RETURN
END
c
c
(=== S-S == == === SSCS ST CTTSTESS === SSE=IITZIISSTIITTSSITTT==EE

SUBRUUTINE COMPA6{NUM)
COMMON/PARA/X(100}) 4N
COMMON/STAT/XAVGeSIGMA9CSe TS
COMMON/ESTI/XALPHALS) ¢ XBETALS5) ¢ XGAMMALS)
COMMON/NAME/QN{( &)
COMMON/ARRAN/XTHEO{ T910)
DIMENSION TAlT7)X0OBSLT)
TA{l)= 0.0

TAl2)= 0.8416

TAL3)= 1.282

TAl4)= 2.054
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MEMBER M1 DSN=CEDEEP.FOOL

TALS5)= 23206
TALG6)= 24575
TAUT)= 2880
A=2e0/340
B=100/6.D
€C=1.0/3.0
DO 20 J=1lq:4
DD=1a0/ (9. 02XBETA(J)2%A)
CO=XBETAlJ)==(
CE=3,0=XBETA(J )P
DO 10 I=1,.7
XM= XGAMMALJ )+ XALPHALJ)YSI(TALI)/CE-DD+(CD)=x3,01})
IF{IXMaGTal70e0)1XM=1T70L0
XTHED( I 9J)=EXP (XM}

10 CONTINU:=

CALL SETP
C i il P BRSP4
C
C
20 CONTINUE
RETURN
END
c
C

SUBROUTINE SETP
DIMENSIAN G(100)
COMHAUN/ARRAN/XTHEOL 79101}
COMHON/PARA/X{100) 9N
IFIXTHEGOU1912 oLEs XTHEO[291)JIRETURN
DO 10 I=147
LIIY= XTHEO(I. 1)

10 CONTINUE
DO 20 I=1,+7
XTHEU(T-I+191)=G(1)

20 CONTINUE
RETURN
END

evisrzrsragfee et e e e e e e s e e e e ok G Qe AL PR G OH U SO Sl GGl

aNaEaNaNal el

C THIS PRUGRAM CALCULATES THE PARAMETERS OF BOUGHTON
C DISTRIBUTION » IT ALSO CALCULATES FOUR TEST STATISTICS.
C THEY ARE (CHIJ«(KS)e{(R M S E)»AND (BIAS).
C .
CoBt RO Qg duidGairadida i ifiid afiiiiiiopiufiiiin gl iei il il
C
SUBROUTINE BOUTON
DIMENSION UX{T0) ¢XK(T0) 9XKGSUMI 70) s XKGSQL{TO)oDOGLIT0) 9 XKSTARITO)
DIMENSION CAT(T70)oXLLLQTUTO) ¢ XKG(TO)9SITO)9RATITO)IsHAT(T70)
REAL KG
C SETS THE DATA IN ASCENDING ORDER AND CALCULATES RETURN PERIOD
REAL G(150)
COMMON/RETURN/RETPERI150)
COMMON/PARA/X{100)¢N
COMMON/PARABO/A9C9XBARySSTAR
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MEMBER M1 DSN=CEDEEP.FUOL

100

20
1C

120

121

122

101

COMMON/CH1S/SU
COMMUN/STAT/RMSE ¢BIAS

"COMMON/KOL/H

WRITE(6493) .
FORMAT {25X925H¢*BOUGHTON DISTRIBUTION®9/)
DO 100 I=1¢N

RETPER(I)= (N+0e2)/(FLOATII)~0e4%)

Nl=N-1

DO 10 K=1eN1

DO 20 I=KsN1

IF {(X{K)eGEaXt{I+1)) GO TO 20

TEMP=X(K)

X{IK)=X(1+1)

X{I+1)=TEMP

CONTINUE

CONTINUE

SUM = 060

DU 120 I=1¢N
HAT{I)=(RETPER(I)/C(RETPERtI)=-1.0))
GEII=ALCGUALOGIRETPERIIVN/(RETPER{II=160)))
RAT{I}=(ALOG(RETPER(I}/(RETPERI{I)=1.0)))
UX{I) = ALOG1OU(X{I})

SUuM = SUM + UXI(I)

CONTINUE

XM = SUM/FLOATI{N}
SuUidl =0.0
SUM2 = 0.0
SUM3 = 0,0
SUM4 = 0.0
SUM5 = 0.0
SUME = Qa0
SUMT = 0.0
SUMB = 0.0
SUA9 = 0.0

DO 121 1 =1¢N

StI) ={UX{I) = XM)#u%2
SUM1 = SUM1 + SI(1}

SD ={SUM1/FLOATIN=11)%20,5
DO 122 I =14N

XKU{I) =(ux{I) - XM)/SD
XKGSUMII) = XK(I) + GILI)
SUM3 = SUM3 + XKGSLMII)
XKGSQUI) = XKGSUM{I )%
SUM4 = SUM4 + XKGSQII)
XKG(I) = XK{I}=GI(I)
DOGILI) = XKGUI)#XKGSUMII)
SUM5 SUM5 + DOG(I)

SUM2 = SUM2 + XKG(I)

KG = SUM2/FLOAT(N}

XKG1l = SUM4/FLOATIN)
XKG2 = SUM5/FLOATIN)
XKG3 = SUM3/FLOATI(N)

A =(XKG2 = XKG3%KG)/{XKGl = XKG3%%2)

C = KG - XKG3%=A + A%%2

WRITE {69101) AoC

FORMAT (/3X9%A = *9FB8s592X9%C = ®9FBa59/)
DO 125 I =1¢N

XKSTAR(I) = A + C/L6GL(I) - A}
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CATUI) = XKSTAR(II®=UXII)

SUM6 = SUM6 + CATIID
SUM7 = SUMT + XKSTARI(I)
125 SUMB8 = SUMB + XKSTAR{I)u2

SSTAR =(SUM6 = SUMT#SUM/FLOATI(N))/(SUMB8 - SUMT=%2/FLOATIN))
XBAR XM -{SUM7/FLOAT(N})=SSTAR
WRITE {(69102)XBAR9SSTAR
102 FORMAT {3X9°XBAR= %9FB8s592X9?SSTAR = ?,4F8.5)
DO 126 I =14N
126 XLLLQT(I)= XBAR 4+ XK{I)®=STSAR
CALL FLOOD7{J)
CALL CLASS7T
CALL CHI17
CALL TESTY
CALL SMIRT
WRITEL6+96T)ISUsHRMSE 9 BIAS
67 FORMATULIX9 *CHI= "oFBe494X9®K=S =?9FBes94Xse
1%RMSE =79FBe494X9'BIAS="9F8s4)

C

(===z==zzcz === =S == =SS =SS == 2=S=CSSSEE=sSECosssZSCESsSSsSS=S=S=ss=====z ===

c

(=== sss=cSSS=SS =SS TSR =SS =SS == SSSSSTCESSSSsSSSSSSSSSsSsS=sST=====

C WRITE STATEMENTS FOR GENERATING THE TwWO TABLES.

(=========z==2cs=-=Z === =TS =SS SSE =S ST=CT IS T ESC S-S SSSSSESSSTSISS=TSS=S======S
RETURN
END

200 30r 0 sin e e e afn e g 2 e e e e et e e a0n G S o e o on e o n 0 n ke e lne o0k o o o o0n e o0n e o e e e o o o G ok e 0 Sn G R on 2 e
PRUGRAM TO CALCULATE FLODD VALUES FOR GIVEN RETURN PERIOD

C
C
c
c BY BOUGHTON METHOD
c
C

e e e 2208 K2 e o r 9% 0 0 Ko 2 e e 0 e o el o o Kein e 2 e o e ot 8 o v o e e e o0n o n o e o e et e an K e e ot e ke B
SUBROUTINE FLUODTINUM)
COMMON/PARABO/A9C e XBAR9SSTAR
COMMON/PARA/XTI100)¢N
DIMENSION TI10)+G(1039Q(10)X0BSI10)
REAL K{1090)

Ttl11=2.0

Tl2)1=5,.0

T{3)=10.0

T{4)=50.0

T(5)=10060

T{61=200.0

T{L7)=500,60

DO 10 1=147

GUI)=ALOGIALOGITIIN/LT(I)=-1,0)))

K(I)=A+IC/(G{(1)=-A))

QIII=100c( XBAR+K{I)#SSTAR)
10 CONTINUE

WRITE (6914)

WRITE (6915) (QlJU)eJd=1eT

14 FORMAT (3XeTHTsYEARSp4X9p1H2911X0o1H5,10X92H10910X92H20910X,
12H5099X93H1004/)

15 FORMAT (3Xe1lHQe3X96E12s59/04X91HT)

C
RETURN
END
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r e 2 2 20 3 30 3000 0 e a0 0 o e e s 00 e et 0 0 o nCn 0 n 000 e B e o 3 e o R e o 0 e 7 2 e e
PROGRAM TO CALCULATE CLASS INTERVALS FOR
BOUGHTON DISTRIBUTION

e 0t 0 e e 0 0 0 0 0 3 000 QT 00 e 8 0 ot 0 0t e 7 o 2 o 0 0 S S KO GO e
SUBROUTINE CLASS?
CUHMUN/PARABO/A’CQXBARvSSTAR
COMMON/RETURN/RETPERI150)
COMMUN/VARI/D{1¢7)
COMMUON/PARA/ X1 1001} ¢N
DIMENSTON T(1039G{10)eu(10)eDATI100)¢DUXL]10)}
T(1)=116279
Ti2)=1.3588
TE3)=1e72413
T4)=2427272
TE51=3.33333
Tlol=6.66667
LG 10 I=1y6
GEIY=ALGGLALOGITLIN/{TII)-1.00))
DUXLT)I=A+(L/1GLI}-A))

QUIY=10%%{ XBAR+DUX({I)1=SSTAR)
10 CONTINUE

DU 90 I=1leN

TEMP=DUX{I)

90 DATIN+1-1)=TEMP
K=1
DO 15 I=1le1
IXpP=0
JJ=1
DO 14 J=1l,46
DO 20 L=JJdyN
IF (DATIL)WLELQIJ)) GO TO 20
UGlloed)=L=-1~1IXP

IXP=g-1

G0 TO 13
20 COUNTINUE
13 Jd=L-1

K=K+1

14 CONTINUE
OUIs7)=N-L+1
15 CONTINUE
WRITE (64924)
WRITE (6425) (QUJ)9Jd=146)
24 FORMAT (3Xy14HCLASS INTERVALy/)
25 FORMAT (3X9y1HQ93X96E12659/94Xg1HT)

RETURN
END
c
C
C:::: ::3:‘_"::==:===‘-"=====.‘=3::::::::::=======:====::::::::::::::::::3:::2
C

C THIS SUBROUTINE CALCULATES THE CHI SQUARE TEST
C STATISTIC FOR BOUGHTUON DISTRI3UTION.
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SUBROUTINE CHI7
COMMOIN/RETURN/RETPER(150)
COMMON/VARI/O{1+71}

COMMON/CHIS/SJ

E=FLOATIN)/7.0

SU=0.0

DO 10 I=147

RUM={011oI)=-E)¥=2/E
10 SU=SU+KUM

RETURN

END
C
I P R e T R L P P T Y
C

C THIS SUBROUTINE CALCULATES THE RMSE
C AND BIAS FUR BOUGHTYOUN DISTRIBUTION.

SUBROUTINE TEST7?
COMMON/RETURN/RETPERI150)
COMMON/PARABO/AsC9XBAR9SSTAR
CUMMON/STAT/RMSE9BIAS
COMMUN/PARA/XIL100) 9N
DIMENSION G(100),Q01003,T1100)
REAL K{102}
SUM=0,0
SUM1=0.9
D3 10 I=1oN
TUIY=RETPER(I)
GLI)=ALOG{ALOGITII}I/LTLI)=1.0)))
KII)=A+(C/(G(I)-A))
QIT)I=10%%{ XBAR+K{I)®SSTAR)
SUM=SUMFLIXLII=QUI))/XIT) )52
SUMI=SUMI+ABSI(IX{TII=-Q(INI/XLI)}))
10 CONTINUE '
RMSE=SUNMT]L20.0/FLOATIN)
BIAS=S5UM1%100.C/FLOATI(N)
WRITE (6915) (QUJ)eJd=19N)
15 FORMAT (3X96(2X9F10.21)

RETURN
END
C
c
c:::: TS ST TS S TS ST S ST IS S T I TSRS ST T ST TSRS S ErIE=EIEEES=E==Z=ITS=S======s=s===

C THIS SUBROUTINE CALCULATES THE {(KS) TEST
C STATISTICS FOR BOUGHTON DISTRIBUTION.

SUBROUTINE SMIR7?
COMMON/RETURN/RETPER(150])
COMMON/PARABO/A9C9yXBAR9 SSTAR
CUMMON/KOL/H
COMMON/PARA/X1100) 9N

REAL K(100)9F1100)9G(100),P{100)
H=0.0

DO 10 I=14N
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D . - - - —— - — - " - D ——m - — - — - > - —-——— > > > > > > T e > T T e

K{I1={ALOG1O0(X{I))=-XBAR)/SSTAR
D=K{Il-A '
6{I)=A+I1(C/D)
Y=EXP{G(1))
XUY=EXPLY)
PLIN=UXUY-1.0)/XUY
PRO={FLOAT(I1-0.4)/UFLDATIN)+0.2)
FU1)=ABS{PRO-PII)})
IF {FU{I)eGEWH) H=F(I)

1C  CONTINUE

RETURN
END
C
C::::::::::: ::::::::=:::=::::::::::::::::‘:::::::::::::::::::::::::::::::
c
C MASTER PRUGRAM FOR GUMBEL DISTRIBUTION.
C
C:::: ======= :::::::::::::::::::::::::::::::::::::=====:==:==============

SUBRUUTINE GUMBEL
DIMENSION ID(104+10)
COMMON/PARA/X{100) oN
COMMON/RESUL/ALTI +BLT)
COMMUN/TEST/CUT)oCRIT
COMMUN/ENTR/ENTI(T)
COMMON/CLASS/F(42)
COMMUN/CHIS/RLT)
CUMMON/INTER/CIUPLO6) 9CILOIO) o TG}
CUMMON/PEST/BIASIT)
COMMUON/ERR/ERRORIT) o ERRULT)
COMMON/NAME/QIL20)
COMMUN/SELE/IFLAG(B8)9IFLAGLIB,7)
COMMON/STAT/XAVGeSIGMACS TS
CHARACTER =5 Q
WRITE(643)
3 FORMAT (/25X923Hy*GUMBEL DISTRIBUTION?®4/)
CALL MOMBI(1)
CALL MLEMSBI(2)
CALL MOPWMSIL3)
CALL POMES8(4)
CALL MOULSB(5)
CALL MOMIXB16)
CALL MOIMB(7)
CALL KSTESS
CALL SURPS
CALL CIB(ID)
CALL CHIB(ID)
CALL CONINS
CALL BIASAB
CALL RMSEB
WRITE(645)
5 FORMATI/15X+33HPARAMETERS OF GUMBEL DISTRIBUTION)
WRITE(646)
6 FORMAT{/2X 9y 6HMETHOD 915X 91 1HA(SEC/M&%3) 913X911HBIMOE3/SEC) )
WRITE(O69T) (QUIDsALTI)oBUI)oI=1,7)
7 FORMAT(/3XeA3915X9E1243912X9E12.3)
WRITE(648ICRIT
8 FORMAT{/3X9y46HCRITICAL VALUE FOR CHI SQUARE STATISTIC = 9«499//
193X934HCRITICAL VALUE FOR K S STATISTIC =¢F4s2)
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WRITE{699)
9 FORMATU/18X¢42HKS912X93HENT 911 X93HCHI910X94HBIAS»8X94HRMSE)
WRITE(6910) (QUIDoCUIVoENTUII9RIIDI9BIAS(IDIZERRORL{IV 9I=19T7)
10 FORMAT (/3X9A398XeFTe398X9FTe498X9FTa397X9F6e396X9Fbe4)
WRITE{64911)
11 FORMATI{/1Xe16HCLASS INTERVALSy/)
WRITE{6912){F(L)el=1942)
12 FORMAT(1X2716F10.14//))

WRITE(6413)

13 FORMAT(/3X944HCONFIDENCE INTERVALS FOR GUMBEL DISTRIBUTION)
WRITE(G6914)

14 FORMAT(/3X 96HMETHOD 98X9 13HRETURN PERIOD»10X9SHUPPER
114X+ 5HLOWER 9 /5X 9 2HMM9 14 X9 SHYEARS 9 14X95SHVALUE 914X 9 SHVALUE)
WRITCUO6915)ITLI)CIUP(I)ZCILOLI)yI=1,46)

15 FURMATI/20X9F4e0912X9F10a1910X9F10s1)

W - - —— - . W - A D T . I A S = - - T W - O O T T T

SUBKROUTINE MOM8 CALCULATES THE PARAMETERS OF GUMBEL
CISTRIBUTION BY METHOD OF MOMENTS

N NUMscR OF ANNUAL MAXIMUM EVENTS
X SERIES OF EVENTS

D - W T G P - WD P - P G A D B - D W T W P TR Thu I - I T O

alaleNalaNaEalaNalaEaNal e

SUBROUTINE MOMB(IS)
COMMON/PARA/X{100) ¢ N
COMMON/RESUL/A(T1+BI(T)
REAL M14M29M3¢K
DIMENSION T{6}
DIMCNSION XT(6)SX{6)
T(1)=2.
Ti2)=5.
T{3)=10.
T(4)=20.
T(5)=50,
TL(63=100,
XN=N
AP=0.0
BP=0.0
C=0.0
DO 1 I=1¢N
AP=AP+XI(I)}
BP=BP+X{I) %2
C=C+X{I)%e%3

1 CONTINUE
M1=AP/XN
M2=(BP/XN)={AP/XN) =%
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M2=M2uXN/{XN~1.0)
M3=(C/XN)+(2-O¢M1¢*3)°((3.0¢H1!¢(BP/XN))
SKEW=M3/(M20u2] 45)
A{IS)=1a2825/1SQRTIM2))
BIIS)I=M1-0.45%SQRTI{M2)
AP=0.0
BP=0.0
DO 2 I=1eN
XI=1
XN=N
Y==ALOG(-ALOG{ {XN+1.0-XI)/(XN+1.0)))
AP=AP+Y
BP=3P YOG

2 CONTINUE
YBAK=AP/XN
YSTO=SQRT{{ B3P/ XN)=-YBAR%®2)
DO 3 J=1406
YM=<=ALOG{-ALOG{(TI{J)=-1.0)/T(J)))
K={YM-YBAR)/YSTD
XT{J)=M1+K&#SQRT(M2)
DELTA=1o0+1.139547093*&*1.100000027¢K¢¢2
SX{J)=SQRTIM2%“DELTA/XN)

3 CONTINUE
R=TURN
END

(]

SUBROUTINE MLEM8I1S)

N NUMBER OF ANNUAL MAXIMUM EVENTS
X SERIES OF EVENTS
COMMON/PARA/X1100)¢N
COMMON/RESULZA(T) +BLT)
REAL M1 eM24M3,K
DIMENSION TU(6)
DIMENSION XT{639SX{6)
T(1)=2,
T{2)1=5,
T{3)=10.
T(4)=20.
T{51=50.
T(61=10C.
XN=N
AP=0,0
BP=0,0
C=0.0
DO 1 I=14N
AP=AP+X1(I)
BP=BP+X{I) o2
C=C+X{I)e=3

1 CONTINUE
M1=AP/ XN
M2={BP/XN)~{ AP/ XN)&%2
M2=M2&XN/{ XN-1.0)
M3={C/XN)+{2a0%ML1%23) = {3,02M1)=( BP/XN))
SKEW=M3/{M2%%3]1+5)

C COMPUTES MAXIMUM LIKELIHOOD ESTIMATE FOR

c T YEAR EVENTS AND STANDARD ERROR FOR TYPE 1 EXTREMAL DISTRIBUTION
C INPUT

c TITLE

C

C
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A(IS)I=1.2825/1SQRTIM2))
BIIS)=M1-0.454SQRT{M2)

AP=0,0
BP=0.0
DU 2 I=1,N
xI=1
XN=N
Y==ALOG{~ALDGI { XN+1e0=-XI)/{XN+1.01))
AP=AP+Y
BP=BP+Y%u2

2 CONTINUE
YBAR=AP/XN
YSTD=SQRT( (BP/XN) =Y BAR%%2)
DO 3 J=1le6
YM==ALOGI{=-ALOGI(TIJI=-1.0)/T1J)))
K={YM=YBAR)/YSTD
XTiJ)=M1+K=SQRT{M2)
DELTAZ1e04161395470934K+14100000027%Kun2
SX{J)=SIRTIM2%DELTA/XN)

3 CONTINUE
ICOUNT=0
AML=A(1S)

4 ICOUNT=1ICOUNT+]

AP=10/ (ANML%®2)
BP=M1-1.0/AML

C=C+TEMP
D=D+TEMPHXIT)
E=sc+TEMPuX{] )un2

5 CONTINUE
FOCN=D-BP(
FPN=BP®D-E~AP%(

v AS=AML={FCN/FPN)

C WRITE (69419) ICOUNT9ASeFCN

DELTA=ABS{0,0000001%AS)
IF (ABS{AS-AML)LT.DELTA) 60 TO 6
IF LICOUNT.5T«S50) GO TO 6
AML=AS
GO TO ¢

6 CONTINUE
A{IS)=AS
B{IS)={1.0/A11IS))I=ALOGIXN/C)
M2=12825/A118)
M1=BETA+0.45%M2
M2=M2%%2
DO 7 J=1e6
YM=—ALOG{-ALOG(1.0-1.0/T{J1)))
XT{J)=BETA+YM/A{IS)
SX{J)=SQRT{{101086+0e51404YM+0e60T79uYMNEu2)/{XNSALIS)®®2))

7 CONTINUE
RETURN
END
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c¢¢¢¢$vv¢¢¢w¢¢¢$¢¢¢¢¢¢¢¢*¢¢¢¢¢*¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢
SUBROUTINE MOPWMBIIS)
COMMON/PARA/X{100) 4N
COMMON/RESUL/ZALT) »5(T)

c¢¢¢¢¢m¢¢¢¢*¢¢¢m¢¢¢¢¢¢¢$¢¢*¢¢¢¢¢¢¢¢¢¢¢¢¢*¢¢¢¢¢¢¢¢¢¢a¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢v¢m

c
C THIS PROGRAM CALCULATES THE PARAMETERS OF EV1l DISTRIBUTION
C

BY USING METHOUOD OF PROBABILITY WEIGHTED MOMENTS

¢¢¢¢¢¢¢¢¢¢¢¢¢¢m¢¢va¢¢¢¢¢¢¢¢¢¢¢¢¢¢*¢¢¢¢¢¢¢¢¢v¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢v¢¢¢¢¢¢*¢

PARAMETERS ARE A AND B

¢¢v¢¢¢¢¢m$$¢¢¢¢**¢¢*v#*¢¢¢¢¢¢¢m¢¢¢¢¢a¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢$a¢¢¢¢¢¢¢¢¢¢¢¢¢¢

C
C
C
C
C
C
c
C
C START OF MAIN PROGRAM
c
c¢¢¢m*¢¢¢v#m¢¢¢¢¢¢¢¢¢¢a¢¢¢¢¢¢¢¢¢¢¢¢¢¢$¢¢¢¢¢¢¢¢¢¢¢¢v¢a¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢vv

REAL MO4M1

SUM=0.90

SUM1=0.0

LO 10 I=14N
10 SUA=SUM-X(1)

MO=SUM/FLOATIN)

g 2% o

c¢¢¢¢¢¢¢¢¢¢¢mvvuvu*¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢*¢*¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢*¢¢¢¢¢¢¢¢¢¢$¢¢¢¢¢¢
C
H=N-1
DO 20 I=14M
C=FLOATIN=-I)=Xx1{1)
SUM1=SUMI+C
20 CONTINULE
C
c¢m¢$¢$¢¢¢¢$¢wmw*¢$¢m*¢¢¢mﬁvm¢*¢$m¢¢#¢¢¢¢¢¢¢¢¢;¢¢#¢*¢¢*¢¢¢¢vv¢¢¢¢¢¢v¢¢¢¢
MI=SUM1/FLOAT{N=(N=1))
A{ISI=ALOG{2+0)/(M0O=23M]1)
ALPHA=1/ALIS)
BUIS)=MO-o5TT2ALPHA

RETURN
END
(o
C .......................................................................
SUBROUTINE POMESI{IS)
COMMON/PARA/X{100) 9N
COMMON/RESUL/AILT) «BIT)
C .......................................................................
C
C THIS PROGRAM CALCULATES THE PARAMETERS OF EV1 DISTRIBUTION
C
C BY USING METHOD OF MAXIMUM ENTROPY PRINCIPLE
C
C
c¢¢¢0¢¢o¢¢¢¢¢¢¢¢¢am*a¢¢m¢¢m¢¢¢#¢mm*#¢m¢vo¢¢¢b*¢¢¢vam$¢¢¢¢¢¢¢¢¢¢o¢¢¢¢¢¢¢m
o
C PARAMETERS ARE A AND B
C
c¢¢¢¢¢¢¢¢¢mm¢¢m¢¢¢¢a¢¢m¢¢¢¢a¢¢¢a¢¢mv¢**¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢vm¢n¢¢¢¢¢¢¢¢¢m¢¢¢¢
C
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C o s e vt ale e e 20 200 an o ale x e s e e e ealt afe o e ale Kax wr e e shexle e e o e le v e v ale e e el e e ale o e Sa e e adx oy o oy o e Qs Lugle fesle GradanGe e
DIMENSICN Z211001,£21{100)
REAL NU
PI=3.14159
C rgrarn Lere Qe I QO N R G G R PR R RN G RGeS R RSSO ARG AP RO RRGL Ry
C
SUM=0,0
SUM1=0.0C
DO 10 I=1leN
10 SUN=SUM+XIT)
X8AR=SUM/FLOAT{N)
DJ 20 I=1eN
STA=IXT{1)-XBAR }se2
SuM1=SUMLI+STA
20  CONTINUE
VAR=3UML1/FLOAT{(N-1}
SDU=SQRT{VAR)
ALPHA=SDuSYRT(6.0)/{PI)
U=XBAR={57T2%ALPHA)

21 SUM2=0.0
SUM3=0.0
D3 30 I=leN
Zi1)={X{I)-U)/ALPHA

30 SUM2=SUM2+Z211]}
LoAK=SUM2/FLOATIN)

DO 40 I=1eN
EZ{T)Y=EXPI{-2(1))
SUM3=SUM3+EZ{I)

40 CONTINUE
EZBAR=SUM3/FLOATIN)
BETA=ALOGI{EZBAR)I+ZBAR+.4228
NU=20AR~-«5772%BcTA
IF ({ABS({1a=-BETA) oLEe 1eE~5) oANDs (ABSINU) oLEe 1l.E=5))60 TO 41
ALPHA=ALPHA®BETA
U=U+ALPHA%NU
60 70 21

41 AlIS)=1/ALPHA
BltIsS)=U
Re TURN

" END

SUBROUTINE LEAST CALCULATES THE PARAMETERS OF GUMBEL

DISTRIBUTION BY THE PRINCIPLE OF LEAST SQUARES

- - D S > S D S > G W W W S P G G T - A S D G D S W G - " -t T > T S T T

a2 EsiniskalnEakaEnle

SUBROUTINE MOLS8{IS)
COMMON/PARA/X(100)¢N
COMMOUN/RESUL/ALT)+BI(T)
SuM=0.0

SUM1=0.0

SuM2=0.0
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SUM3=0,0

DU 100 I=1eN

P= (FLOAT{T)-0444)/(FLOATIN)+0,12)
L=ALOGI{-ALOGIP))

V=X{I)%2

SUM=SUM+Y

SUMI=SUM]1+2Z

SUM2=SUM2+X{ 1)

SUM3=SUM3+X(]) %2

10C CONTINUE
A(IS)=((FLDAT(N)*SUH)-ISUMZ*SUMI)’/((5UM2*¢2)-(FLDAT(N3*SUH3))
BUIS)=(SUMI+ALIS)®*SUM2)/(ALIS)I“FLOATIN})
RE TURN
END
c
o e o e e e e e
SUBROUTINE MOMIXB8(IS)
C
(e
C
c
C THIS PROGRAM CALCULATES THE PARAMETERS OF EV1 DISTRIBUTION
C
C BY USING METHOD OF MIXED MOMENTS
C
C
Cesntene s de sy #ﬁﬂkﬂ'##‘*ﬂ#*ﬁ###t.‘lﬁ*%ﬁ'&*#**’3";“1"?#*##*ﬁ’?##@#‘ﬂ'#**&#ﬁﬁ##*##‘?#*ﬂ'@*#**#
c
C PARAMETERS ARZ A AND B
C
e sie e e Qe sie s <o w2 2wl ol Qenla ol sy sl e ale e e e e s e aax e Ml e Gl ek g e e s e xS G saen oy e e oxls adle Sods Dae oo e
C
c START OF MAIN PROGRAM
C
C .......................................................................
COMMON/PARA/XL100Q) N
COMMON/RESUL/ZA(T)BILT)
REAL MOl.M1
L e
C
c
c .......................................................................
SUM=0,.0
SUM1=0.0
SUM2=0.0

10

20

DO 10 I=14¢N
SUM=SUM+ X( 1)
MO=SUM/FLOAT(N)

DO 20 I=1¢N
C=(X{I)~MO )2
SUM1=SUM1+C
CONTINUE
VAR=SUM1/FLOUATIN-1)
SX=SQRT(VAR)

C Cenlexios Sosi e foesinds Qe drofeau e daieay Lr e erle ale fuals 0o Losle r e e e Lo e ey Xe s g wle xn Ko 2o 2r 2 L e 200 2 a8 X 0 aly ale 0 Kx n e s Wie oy e slnale e sy

C

Du 30 I$lvN
D=X{I)=22
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SUM2=SUM2+D
30 CONTINUE

C
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M1=SUM2/FLOATIN)

A{IS)=1.2825498/SX
BIISI=ALOG(10+ALIS)IEMO+ALIS)%w2aM]1/2,0)/A11S)
RETURN '

END

SUBROUTINE TO CALCULATE PARAMETERS OF GUMBEL

DISTRIBUTION BY METHOD OF INCOMPLETE MEANS

aNaNaNaNaRaRaNal

SUSROUTINE MOIMB(IS)
CCMMON/PARA/X({100)¢N
COMMON/RESUL/ALT) B(T)
DIMENSION XM4({10G)eNNI(4)
L=1
XMmEAN=D.
DO 15 IDUM=1,43
D3 16 M=LeN
IfF IX{M).LT-XMEAN) GO TO 16
SUM1=0.
L=M
DO 12 K=MyN
12 SUMI=SUM1+X(K)
60 TO 17
16 COUNTINUE
17 XMEAN=SUM1/FLOATIN-L+1)
XMUTIDUMI=XMEAN
IFUIDUMEQ.1) GO TU 15
NNTIDUM)=L~1
15 CUNTINUE
XB8AR1=XM(2)
XE5AR2=XM{3)
N1=NN{(2)
N2=NN{3)
V=ALOG({FLOATI{N)}/FLOATIN]1))
U=ALOG(FLOATINI/FLOATINZ))
Q={4VBALOGIV) /24 )% {240=120V 44V Ru2-V&#3))-(V/288. )%
1(28Be=T2:¢VH+16 eV eu2=-30ys23])
P={{USALOGIU)/24e )1 (24e-12%Us4a0Usn2-U2e3) )-(U/288. )%
1{288e=T2e4U+16 o BUBH 2323 )
ALIS)=FLOAT(N) /(XBAR1-XBAR2)#{P/FLOATIN-N2)-Q/FLOATIN-N1))
B(IS)=XBARI+{FLOATINI=Q)/LALIS)I={FLOATIN-N1))]
RETURN
END

e 508 o s n s 0 x Wy al% gx r e o g x sl ale o sfexn n Gp x e S e e e e e e 2n o vl o ol e afn o 2 i e e e 2 xn ale ohn e e ax g0e Kn x0n ax 8 e n e Lu e e sGn e r e

THIS PROGRAM CALCULATES THE K S STATISTIC FOR EV1 DISTRIBUTION

slaNaNglaNalal
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SUBROUT INE KSTEST

(€ #eaieaie ol vl e K r e e e e e e o Lr e s ol Qs $0e g e 2in e e e Ko e o 28 o 0 00 e e o e 2 e o e e o o0 e o g X 2
C
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40

20

10

SUBROUTINE KSTESS
COMMON/PARA/X{10C)oN
COMMON/RESUL/ALT) 9BILT)
COMMON/TEST/CUT)CRIT
DIMENSION 61100}
CRIT=0.21

IF (N.GT.50)G0 T0O 490
CRIT=136/SQRTUFLOATIN))
DO 10 I=147

H=0a.0

DO 20 J=1eN
F=U{FLOATIJ)~-Ca44)/(FLOATIN)+0,.12)
Y=ALI)S{X(J)-BLI))
P=EXP(=~(EXP(=Y)))
GUII=AgS{F-P)

IF {G(I)eGEWH) H=GII)
CONTINUE

ClI)=H

CONTINUE

END

SUBRUUT INE SURPS

THIS PROGRAM CALCULATES THE MAXIMUM ENTROPY FOR TESTING

METHOD OF PARAMETER ESTIMATION

10
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COMMON/PARA/X1100) N
COMMON/RESUL/A(T) BILT)
COMMON/STAT/XAVG9SIGMA9CSe TS
COMMON/ENTR/ENTILT)

PI=3,1415927

C={SQRTI2=PI))IRSIGMA

D=ALOG{1.0/C)
E={10/{2:03SIGMASR2) )BD2] 2825w
WNRITE (69%)CeDoE

DO 19 J=1.7

ENTUJI=ALJ)IEXAVO-AL JIFB(J)+10-ALOGLALJ)I+IE/ALY)x2)
CONTINUE

RETURN

END

SUBROUTINE CI18(1ID)

THIS PROGRAM CALCULATES THE CLASS INTERVALS FOR GUMBEL

DISTRIBUTION ALSO FINDS THE NUMBER OF FLOOD VALUES
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COMMON/PARA/X1100) oN
COMMON/RESUL/ALT)»31LT)
COMMON/CLASS/F142)
DIMENSION P{10}9E110),1ID{10,10)
K=1
Pll1)=.142806
Pl2)=.28571
Pl3)=.4235T7
Pl&)=a5T7143
PI51=471429
PLE)=485T14

c READ(Sy%){PLI)9I=146)
DO 15 I=1+7
IXF=90
JJ=1
DO 14 J=1las06
EtJ)=B{I)-{ALOG(-ALOGIP{J}})/ALI))
FLKI=ELJ)
DU 12 L=JdJoN
Ir (X{L)eLESEL{JDIIGO TO 12
ID(IyJ)=L-1-1XP

IKP=L-1

63 TO 13
12 CONTINUE
13 JJ=L-1

K=K+1

14 CONTINUC
IDII97) = N=L+l
15 CONTINUE
RETURN
END

SUBROUTINE CHIB(10)

THIS PROGRAM CALCULATES THE CHI SQUARE STATISTIC FOR GUMSEL

DISTRIBUTION
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COMMON/PARA/ XL 100N

COMMON/CHIS/R(T)

DIMENSION ID(10,10)

DO 50 K=197

E=FLOATIN)} /7.0

SUM=0.0

DO 10 J=147

DEV=(FLOATUIO{KeJ) ) ~E)r2
10 SUN=SUM+DEYV

SUM1=SUM/E
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RIK)=SUM1

50 CUNTINUE
RETURN
END
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PROGRAM TD GENERATE CONFIDENCE INTERVAL

FOR EXPONENTIAL DISTRIBUTION (EVL1)
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SUJBROUTINE CONINBT
COAMON/PARA/XT1100) oN

COMMUN/ STAT/XAVG9SIGMA9CS, TS
COMMON/ INTER/CIUPLG) oCILOIS) 9T 6)
DIMENSIGON VARXI10)9XSTARI10)4G110)

D > i . W - - - — - - — - - — - - - - - T e T S > > .
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(aNalaNeNaNaNal e

T{1)=2.
T(2)=5.
T(3)=10,
T{41=20. -
T(5)=50,.
Tt6)=100.
DU 10 J=1+6
GlII==( o454+ TTITHALOGIIALOGI{T(JI)I-ALOGIITIU)-102))))
VARX{JDI=USIGMA=¥2/FLOATIN) ) %{ o6+ 5FLOAT(N) /FLUATIN=-1))%
1{1+0+1 e 14560 J) 4G Y %22)
XSTARIJYI=XAVG+SIGMA=G{J)
CIUPLJ)I=XSTARUJI+196“SQRT{VARXIJ})
CILO(J)=XSTARIJ)=1.96%SQRTIVARX{J))
10 CONTINUE
RETURN
END

SUBROUTINE BIASAS8
DIMENSION Ull0}
COMMON/PARA/X{100) 9N
COMMON/RESUL/ZALT)4BI(T)
COMMON/PEST/BIASLT)
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T=(FLOATIN)+0.12)}/{FLOAT(1)-0644)
P=lo‘(lo/T)

Y==1ALOG{-ALOGI(P)})

DO 10 I=1,7

UCI)=(Y/ALTI))I+3(1)

BIASCIN={U{I)I=-XIN)I/XIN)
10 CONTINUE

ETURN

END
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C
C
C
C
C SUBROUTINE 7O CALCULATE MEAN SQUARE ERROR FOR
C
C GUMBEL DISTRIBUTION

C

C

SUBROUT INE RMSESB

DIMENSION V{(100}4R(100),S{100)
CUMMON/PARA/X({100)¢N
COMMON/RESUL/ZALT) oBLT)
CUOMMON/ERR/ERRUR(T) oERROILT)

DU 10 J=1.7

SUM=0.0
SumMl=0.0
K=N

DO 20 I=14N
T={FLOAT(N}+0.12)/{FLOATIK) =044}
P=le=(1e/T)
Y=={ALOGI{-ALOG(P)))
VIII={Y/ALU) 3+B(J)
REDI=0(VIII=X{I))/XL1I))mex2
S(I)I=lviII=-XII))/X{ 1)
SUM1=SUM1+ABS(S(I))
SUM=SUM+RIT)
K=K-1
20 CONTINUE
ERRORUJ)I={SUM/FLOATIN))=100.0
ERROIJI=USUMLI/FLOATI{N)I1%]100.0
10 CONTINUE

RETURN
END

C

//GO.FTO1F001 DD DSN=CEDEEP«LPT.DATA4DISP=SHR

//GO«FTO8F001 DD DSN=CEDEEPLeDATA¢DISP=SHR

//G0-SYSIN DD =
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