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Fig. 1. Ikushunbetsu River basin and stations

of rainfall.
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Table 1. Areal rainfall (Thiessen method) (mm)
Duration Date Area (lem?)
(hr) 0 60 100 150 200 276.2
1 Sep. 5, 1959 420 29.5 29.0 27.9 25.5 21.2
Jul. 10, 1960 13.0 9.0 85 7.9 7.8 75
Jul. 24, 1961 40.0 33.3 31.1 285 254 21.8
Aug. 2, 1962 27.0 19.2 17.2 14.9 13.3 111
Aug. 16, 1963 24.0 23.7 23.1 21.6 19.1 16.0
TJun. 4, 1964 225 22.3 21.2 204 19.6 18.7
Sep. 16, 1965 14.0 13.1 128 123 11.7 11.0
Aug. 19, 1966 51.0 455 43.2 42,0 394 37.8
Sep. 5, 1967 10.0 8.1 7.6 7.0 6.8 6.4
Sep. 30, 1968 10.0 96 9.3 8.8 8.4 8.0
Sep. 25, 1969 14.0 13.9 13.9 137 133 12.7
Oct. 25, 1970 11.0 11.0 10.8 103 8.6 8.6
Sep. 4, 1971 17.0 149 13.9 124 114 9.4
Sep. 24, 1972 16.0 132 124 115 10.8 8.9
Oct. 14, 1973 11.0 10.8 10.2 9.4 9.2 9.1
Aug. 26, 1974 16.0 135 134 13.2 12.9 11.7
Aug. 23, 1975 29.0 242 23.8 232 22.2 20.5
Aug. 11, 1976 310 16.1 144 12,6 10.1 8.6
2 Sep. 5, 1959 61.0 56.4 54.8 52.4 49.6 437
Jul. 10, 1960 20.0 17.9 17.0 163 15.7 15.1
Jul. 24, 1961 66.0 58.0 55.7 52.2 474 42,5
Aug. 2, 1962 45.0 386 34.9 28.1 24.8 20.2
Aug. 16, 1963 245 245 23.8 22.7 21.2 19.0
Jun. 4, 1964 34.5 343 33.3 32.4 316 304
Sep. 16, 1965 24.0 22.6 224 21.9 216 21.2
Aug. 19, 1966 86.0 718 67.6 62.2 57.9 53.9
Sep. 5, 1967 15.0 123 118 114 11.0 10.3
Sep. 30, 1968 19.0 185 18.0 175 17.1 16.5
Sep. 25, 1969 20.0 19.7 19.3 1838 18.1 17.3
Oct. 25, 1970 185 183 17.9 17.9 16.9 15.1
Sep. 4, 1971 24.0 22.0 20.8 194 18.3 16.7
Sep. 24, 1972 27.0 224 214 20.3 19.3 156
Oct. 14, 1973 21.0 20.2 19.3 185 17.8 16.8
Aug. 26, 1974 40.0 19.7 19.6 195 19.2 19.1
Aug. 23, 1975 55.0 46.7 46.0 437 41.9 39.1
Aug. 11, 1976 40.0 23.8 22,5 205 184 15.8
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Duration Date Area (km?)

(hr) 0 60 100 150 200 276.2
4 Sep. 5, 1959 76.0 75.1 72.5 69.9 67.5 63.8
Jul. 10, 1960 30.0 28.6 277 26.6 26.0 25.3

Jul. 24, 1961 79.0 72.4 71.1 68.0 63.7 57.3

Aug. 2, 1962 61.5 56.5 51.2 451 405 35.9

Aug. 16, 1963 335 32.7 31.3 29.8 28.7 26.2

Jun. 4, 1964 54.5 54.2 53.0 52.0 50.8 486

Sep. 16, 1965 375 35.7 35.5 35.2 34.8 33.9

Aug. 19, 1966 91.0 80.2 76.0 72.0 68.6 64.8

Sep. 5, 1967 22.0 21.2 21.2 20.0 19.7 18.2

Sep. 30, 1968 29.0 28.1 27.1 26.3 25.7 25.0

Sep. 25, 1969 26.0 25.6 251 244 236 22.8

Oct. 25, 1970 29.0 285 28.1 277 27.3 248

Sep. 4, 1971 38.0 34.9 295 28.1 275 26.0

Sep. 24, 1972 35.0 31.0 294 279 270 232

Oct. 14, 1973 40.0 38.2 35.6 343 334 324

Aug. 26, 1974 56.0 34.1 33.6 331 31.6 208

Aug. 23, 1975 90.0 79.0 78.3 77.6 76.2 74.1

Aug. 11, 1976 43.0 26.4 25.1 231 21.1 184

8 Sep. 5, 1959 95.0 92.9 90.9 88.0 86.3 81.1
Jul. 10, 1960 42,0 37.3 36.6 36.1 35.9 34.9

Jul. 24, 1961 1100 107.6 1064 1024 98.2 90.7

Aug. 2, 1962 76.5 72.2 68.3 61.8 56.8 495

Aug. 16, 1963 36.5 357 35.5 349 33.7 30.5

Jun. 4, 1964 75.0 74.3 70.1 66.9 64.3 61.6

Sep. 16, 1965 61.0 60.6 59.8 58.6 57.3 55.0

Aug. 19, 1966 137.0 120.2 119.8 117.6 1152 111.5

Sep. 5, 1967 355 4.1 33.9 33.0 31.6 29.6

Sep. 30, 1968 59.0 57.3 56.8 56.1 55.4 54.4

Sep. 25, 1969 43.0 422 40.6 39.1 374 353

Oct. 25, 1970 43.0 40.1 40.0 39.6 39.0 36.3

Sep. 4, 1971 73.0 54.3 53.2 51.7 49.8 47.2

Sep. 24, 1972 62.0 53.6 50.6 46.4 421 341

Qct. 14, 1973 58.0 55.3 52.1 50.6 494 485

Aug. 26, 1974 62.0 39.2 39.0 38.0 36.7 35.3

Aug. 23, 1975 166.0 146.6 142.9 137.9 133.3 127.9

Aug. 11, 1976 45.0 28.3 26.8 24.5 22.8 20.0
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Duration Date Area (km?)
b) 0 ‘ 60 } 100 ‘ 150 ‘ 200 l 276.2
12 Sep. 5, 1959 124.0 1240 1238 1234 120.0 1102
Jul. 10, 1960 420 38.4 374 36.8 36.3 35.3
Jul. 24, 1961 145.0 131.8 127.9 124.2 120.2 1105
Aug. 2, 1962 815 765 735 67.7 64.4 56.5
Aug. 16,1963 | 375 367 365 359 4.6 314
Jun. 4, 1964 80.0 79.3 75.1 72.0 69.4 66.1
Sep. 16, 1965 795 7.1 76.7 76.3 75.8 4.7
Aug. 19, 1966 | 1400 123.3 1226 1210 1189 115.2
Sep. 5, 1967 445 433 429 48 101 383
Sep. 30, 1968 69.0 65.9 65.6 64.8 64.3 63.0
Sep. 25, 1969 50.0 492 477 461 447 421
Oct. 25, 1970 50.0 470 466 464 461 437
Sep. 4, 1971 105.0 70.9 69.4 67.7 65.9 625
Sep. 24, 1972 68.0 58.3 55.3 469 469 38.6
Oct. 14, 1973 69.0 674 65.7 64.4 63.5 615
Aug. 26, 1974 | 500 447 40 426 414 404
Aug. 23, 1975 | 196.0 176.7 172.6 167.7 163.7 157.6
Aug. 11, 1976 | 540 38.8 374 35.3 332 30.2
24 Sep. 5, 1959 158.0 1543 1514 1472 142.9 130.9
Jul. 10, 1960 420 384 374 36.8 36.3 353
Jul. 24, 1961 | 2020 185.6 180.1 1730 165.3 1518
Aug. 2, 1962 | 1380 1317 126.7 1205 114.5 102.6
Aug. 16, 1963 | 375 36.7 36.5 359 34.6 316
Jun. 4, 1964 109.5 1087 104.0 1005 97.5 93,5
Sep. 16, 1965 99.5 93.2 93.0 92,5 91.8 905
Aug. 19, 1966 |  163.0 146.2 1457 1436 1408 1373
Sep. 5, 1967 70.0 67.7 66.8 66.2 645 616
Sep. 30, 1968 76.0 725 72.3 719 715 700
Sep. 25, 1969 59.0 51.9 51.3 50.7 50.0 483
Oct. 25, 1970 58.0 50.2 196 492 486 479
Sep. 4, 1971 149.0 1118 107.5 102.8 100.2 955
Sep. 24, 1972 73.0 62.5 59.5 55.2 50.7 421
Oct. 14, 1973 770 75.8 754 74.9 74.3 725
Aug. 26, 1974 | 850 67.9 65.6 61.2 56.9 52.4
Aug. 23, 1975 | 2440 2185 2147 2105 206.6 2011
Aug. 11,1976 |  68.0 439 432 a1 38.8 349
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Fig. 3. Relation between area and FP/F, value by each rank (Thiessen method).
Table 2. Coefficients of Horton formula (Thiessen method)
Duration (hr)
Case Coefficient Mean
1 2 4 8 } 12 { 24
rank 1 & @ 0.0116 0.0077 0.0180 0.0235 0.0108 0.0088 0.0124
2 8 0.652 0.720 0475 0401 0.536 0.577 0.560
error (%) | 077 1.25 0.25 0.64 0.31 0.65 55
rank 1, 2 a 0.0146 0.0046 0.0095 0.0078 0.0140 0.0063 0.0087
& 3 B 0.625 0.797 0.576 0.582 0.482 0.620 0.614
error (%) | 121 1.26 0.19 0.82 0.88 051 6.2
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Table 3. Areal rainfall (isohyetal method) (mm)
2
Duration D Area (km?)
ate
0 60 100 150 200 276.2
(hr)

1 Sep. 5, 1959 42,0 264 23.0 19.6 17.1 13.8
Jul. 24, 1961 40.0 35.8 32.8 29.1 25.5 21.0
Aug. 19, 1966 51.0 45.3 412 37.6 35.1 32.3
2 Sep. 5, 1959 61.0 49.6 489 475 46.2 43.6
Jul. 24, 1961 66.0 52.8 52.0 50.7 46.3 39.6
Aug. 19, 1966 86.0 724 66.7 60.4 542 47.2
4 Sep. 5, 1959 79.0 64.8 62.7 60.2 58.9 54.1
Aug. 19, 1966 91.0 70.3 69.2 65.8 61.3 56.7
Aug. 23, 1975 90.0 79.0 778 77.0 764 74.9
8 Jul. 24, 1961 110.0 102.6 100.4 97.8 95.4 89.9
Aug. 19, 1966 137.0 1224 120.6 118.8 1174 1114
Aug. 23, 1975 166.0 154.7 149.1 141.7 137.2 132.3
12 Jul. 24, 1961 145.0 124.8 122.0 119.1 115.7 1104
Aug. 19, 1966 140.0 124.0 1234 122.7 121.7 1145
Aug. 23, 1975 196.0 185.9 177.4 170.8 166.0 158.6
24 Jul. 24, 1961 202.0 184.0 1787 1715 162.6 1479
Aug. 19, 1966 163.0 150.0 149.2 147.3 1442 139.5
Aug. 23, 1975 2440 233.2 222.7 2144 210.0 204.9
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(isohyetal method).

Table 4. Coefficients of Horton formula (isohyetal method)
Duration (hr)
Case Coeflicient Mean
1 2 4 8 12 24

rank 1 & o 0.0032 0.0146 0.0469 0.0090 0.0128 0.0024 0.0092
2 B 0.923 0.623 0.333 0.562 0.499 0.818 0.626

error (%) | 051 146 0.87 0.24 0.55 0.11 8.0
rank 1, 2 a 0.0100 0.0188 0.0434 0.0072 0.0150 0.0043 0.0125
&3 B 0.757 0.562 0.356 0.593 0474 0.687 0.571

error (%) 0.20 191 0.99 0.40 0.60 0.31 10.3
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1, 207: P/Py = exp(—00092 A0.62)  (5)
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H1, 247: P/Py = exp(—0.0198 10133 40.626)
(7)

B 1~3{z: P/Py = exp(—0.0686 1—0.297 40.57)
(8)
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(9)
Talbot 3% : /= 17,829 (t4+340.1)-1 F=82%

(10)
LB T =383.0(4t—1.888)-1 F=102%

(11)
M - R T = 4,176 (10508454 54)-1

F=4529 (12)
ZZw, I: BFEE (mm/hr), ¢ BRI (min)
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Fig. 8. Maximum rainfall intensity.
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Summary

The last report was concerned with the large
basin. In this report, DAD analysis on the Tku-
shunbetsu River basin is studied. This area belongs
to medium basin. Especially the difference be-
tween the average of P/Fy in rank 1 & 2 and 1, 2
& 3 is investigated.

The following is summary of this research.

1. The calculation period of the areal rainfall
is comparatively short; 18 years. But the probabili-
ty distribution on the probability paper is found.

2. As to the value of P/Fy in each duration te
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the area, the first rank and the averagé of rank 1
& 2 and 1, 2 & 3 are used. The average of P/
in rank 1, 2 & 3 is most regular and is apt to be
larger parallel with the duration except that of 8
hours.

3. The average of FP/P, by Thiessen’s method
is larger than that by isohyetal method.

4. Using coefficient a estimated by the method
of least squares, Horton’s formula on the average of
P/Fy in rank 1 & 2 has fewer errors than that in
rank 1, 2 & 3 by Thiessen’s method and isohyetal

method. On the other hand, when coefficient « is
the function of time, Horton’s formula on the aver-
age of P/Py in rank 1, 2 & 3 by isohyetal method
has the fewest.

5. The coefficient @ has correlation with coef-
ficient §.

6. As to the formula of maximum rainfall in-
tensity, Sherman’s formula is more available in
adaptability, and Tanaka-Kadoya’s is the most
available.



