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Introduction into Frequency Analysis of Historical Floods
in the Chikuma River and its Consideration

Noriaki SoGAwWA*, Ichiro KATO**, and Ichizo YAMASHITA***

Historical flood discharges were introduced into a flood frequency analysis, and
hydrological circumstances were considered in 3 main historical floods. First, the
historical flood discharges were recostructed by using Manning equation at Tatega-
hana in the Chikuma river, where the water levels from datums of historical flood
peaks were known. The values reconstructed were bigger than the biggest value of
systematic observed data in some cases. Next, Gumbel distribution was employed as
a probabilistic model and its parameters were identified by a moment method in the
flood frequency analysis, where the systematic data only, and both the systematic
data and the historical data were used. The hydrological variables with the system-
atic data and the historical data were bigger than those with the systematic data
only in the higher elevation of basic point at Tategahana. Lastly, the hydrological
circumstances of historical floods in 1742 (kanpo2), 1847 (Koka4) and 1896 (Meiji29)
were considered by using much historical information. It was grasped that they have

been considerably large in scale.
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Table 1 Water levels from datums of historical flood peaks.

Occurrence year Water level Occurrence year Water level
of flood from datums of flood from datums
1742 (Kanpo 2) 36shaku 1897 (Meiji 30) 25shaku
1847 (Koka 4) 27 1898 (Meiji 31) 27

1868 (Meiji 1) 24 1903 (Meiji 36) 17.4

1869 (Meiji 2) 16 1905 (Meiji 38) 19.6

1874 (Meiji 7) 16 1906 (Meiji 39) 23.3

1876 (Meiji 9) 16 1907 (Meiji 40) 19.3

1882 (Meiji 15) 20 1910 (Meiji 43) 27.35
1885 (Meiji 18) 24 1911 (Meiji 44) 26.6

1889 (Meiji 22) 20 1914(Taisho 3) 20.3

1890 (Meiji 23) 18 1945 (Showa 20) 9.0m
1892 (Meiji 25) 18 1947 (Showa 22) 3.8

1894 (Meiji 27) 19 1949 (Showa 24) 7.57

1896 (Meiji 29) 32 1950 (Showa 25) 7.2
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Table 2 Water levels as elevation and water levels from datums.

Occurrence year Elevation Water level from datums
of flood (shaku) (shaku)
August 11, 1910
100.442 27.

(Metji 43) 1100 7.3
August 30, 1914

1098.392 20.30
(Taisho 3)
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Table 3 Historical flood discharges.

Occurrence year Maximum discharge (m?/s)
of flood Tategahana 1 Tategahana 1II
1742 (Kanpo 2) 8315 10586
1847 (Koka 4) 5187 6895
1868 (Meiji 1) 4273 5843
1869 (Meiji 2) 2600 3491
1874 (Meiji 7) 2600 3491
1876 (Meiji 9) 2600 3491
1882 (Meiji 15) 3260 4568
1885 (Meiji 18) 4273 5843
1889 (Meiji 22) 3260 4568
1890 (Meiji 23) 2900 3999
1892 (Meiji 25) 2900 3999
1894 (Meiji 27) 3058 4273
1896 (Meiji 29) 6895 8482
1897 (Meiji 30) 4568 6185
1898 (Meiji 31) 5187 6895
1903 (Meiji 36) 2842 3842
1905 (Meiji 38) 3179 4448
1906 (Meiji 39) 4072 5609
1907 (Meiji 40) 3120 4360
1910 (Meiji 43) 5299 7023
1911 (Meiji 44) 5061 6750
1914 (Taisho 3) 3329 4659
1945 (Showa 20) 5071

1947 (Showa 22) 1485

1949 (Showa 24) 3718

1950 (Showa 25) 3420

Tategahana 1 : Eelevation of datums 325.179m
Tategahana 11 : Eelevation of datums 326.694m
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Fig.1 Time series graph of systematic observed discharges and
historical flood discharges (Tategahana II).
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Table 4 Division of term.

Period Term Length
Recent period 1951 (Showa 26) ~1991(Heisei 3) 41 years
Historical period 1 1930 (Showa 5) ~1950(Showa 25) 21 years
Historical period 1I 1858 (Ansei 5)  ~1929(Showa 4) 72 years
Historical period IIl 1795 (Kansei 7) ~1857(Ansei 4) 63 years
Historical period ¥ 1742 (Kanpo 2) ~1794(Kansei 6) 53 years

Table 5 Minimum and threshold discharges in each historical period.

Tategahana 1 (m®/s) Tategahana II (m?®/s)
Period Minimum Threshold Minimum Threshold
value value value value
Historical period I 1485 1450 1485 1450
Historical period II 2600 2550 3491 3450
Historical period Il 5187 5150 6895 6850
Historical period W 8315 8300 10586 10550
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Table 6 Hydrological variables for return periods of exceedance.

30 years 50 years 100 years 200 years

(m*/s) (m*/s) (m*/s) (m?/s)
Tategahana I 5271 5811 6539 7265
Tategahana 11 6014 6656 7521 8384
Recent period 5955 6587 7437 8288
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