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§ 1. INTRODUCTION 

At the end of June, 1953, several parts of Japan suffered severe flood damage; especia]-

ly, that of Chikugo River (or Tikugo River) in North-Kyushu district, was remarkable and 

gave impetus to certain investigators to reconsider flood phenomena fundamentally. Tl1e 

writer intends to make dear how the characteristics of flood flowing through the Chikugcト

River altered during the last seventy years. 

It is, indeed, very difficult to estimate different causes which should have an effect 

on flood damage. In the case of the Chikugo-River flood of 1953, the amount of rainfall 

was exceptional, exceeding all records. Attracted by the unexpected rainfall, one may 

simply ascribe the flood disaster to it and would not inquire into the cause of disaster but 

to point out that river works were inactive and forests were cut down excessively since 

the war. In the meantime, men 0£ insight have already remarked that the damaging floods 

mァhichoccurred recently in Japan may have uneven characteristics with those we experienced 

before. At the major floods occurred recently in this country, the maximun runoff attained 

often an amount which had been seldom exceeded until then; and records of damage 

reveal the coincident alteration. The trend has become rather general since 1947. On 

the other hand、thetotal amount of rainfall which led to the major flood is recognized as,,:.._ 

almost unaltered. The writer pays attention also to the fact that the Chikugo River belongs ~， 

to the important rivers in this country on which channel-regulation and flood contrni 

works have been carried out carefully, and which is, consequently, regarded aら anide;':il 

of engineered river in Japan. 

* Former Graduate Student 
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Then, the general increase in peak discharge of the major flood must be put forward 

to elucidate its behaviour quantitatively. The writer describes, in this paper, how the 

frequency of the major flood has changed, and what manner the rising as well as falling 

velocity of river stage at flood time has altered. 

§ 2. MATERIALS AND METHODS 

Information on river stage is available at more than ten gauging・stationsof which 

the uppermost, the Kuma Station, lies 84.5 km above the outlet, and the lowermost, the 

Beniya Station, near the mouth. Measurements of stage are carried out twice a day, or, 

in the case while the " warning”stage is being exceeded, at intervals of one hour. 

The measurement work has been continu吋 sincethe end of the nineteenth century, 

but the records up to 1923, are, regrettably unaccessible at almost all stations and even 

the records since 1924 are, to make the matter worse, very often interrupted owing to 

various causes. 

Because of completeness and reliability, records concerning the following items are 

highly esteemed in this paper: 

(1) The peak stage of individual floods observed since 1924 at the Shiwa, Tsukajima, 

and Taruho Stations which are located 54. 7, 38. 0, and 32. 8 km above the mouth 

respectively ; that observed since 1917 at the Kuma Station ; and that observed since 

1884 at the Senoshita Station located 25.8 km above the outlet. 

(2) The high-water stage at the Senoshita Station which has been observed at ir巾 r-

vals of one hour in case of individual floods. Data on this item have been well 

preserved and are the accurate among the others. 

Records of the item (1) are used to determine the high 

tれと item ・ (2) to examine the rising as well as falling velocity of high－羽raterstage. 

Records of the peak water stage obtained at the other stations or over the other 

terms might be employed in the study, if they were preserved with fewer lacking. More 

care in collection and preservation of hydrologic data is desirable. Disregard of such bぉic

data may be, in certain case, attributed to the fact that they have been merely employed 

in analysis of river behaviour or in design of river works. 

§ 3.RESUL'.I;'S OBTAINED 

・ {1) The frequency of high water: -Out of the above-mentioned records those cases 

are, first of all, picked up in which the peak stage exceeds the level defined at proper 

height for each station; the date and gauge reading of the peak stage in the selected cases 

are tabulated below (table 1, 3, 5, 7, 9). Then, the cases are sorted into several groups 

h1 respect to time of occurrence and to magnitude of flood. The length of time period into 

which they are classified is fixed at five years for the Kuma, Shiwa, Tsukajima and Taruho 

Stations; and at ten years for the Senoshita Station. They are, next, ranked with height 

of stage into several groups. Those cases are put into the first rank in which the peak 

stage lies between the “warning”stage and the stage αcm higher than it; ranks corres-

pond the divisions of gauge height, each of them having the same range ofαcm. The 

勺
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value of αis defined as 50 for 

the Senoshita Station, and as 25 

for the others. 

Table 2, 4, 6, 8, 10 show 

the number of cases counted 

and classified in this way. Fig『

ures 1, 2, 3, 4, 5 show the 

frequency representing in table 

1, 3, 5, 7, 9 respectively in bar 

graph. き

(2) The rising正mdfallin 

velocity of higher二’waterstage : 

Making the use of the recorc 1 s 

of臼oodstage at Senoshita, the 

writer has constructed a series 

of stage hydrographs. Then, on 

each of them, is determined the 

time required by flood to rise 2 

or fall successive one metre. 

For the sake of simplicity so 1. 75 

defined time is taken instead 1920 

m 
4 

相

7

6 

5 

4.5 
1925 ’30 ’50 ’40 
Fig. 2. Frequency of high water at Shiwa 

since 1924. 

’30 '40 ’50 
Fig. l. F》・equencyof high water at 

Kuma since 1917. 

of velocity. Results are shown in table 

11. 

Next, the cases are divided with 

respect to time into seven periods having 

an equal length of ten years. The time 

required to rise or fall successive one metre 

is averagedβto each period, and summar -

ized inιtable 12. 

From the examination into the tables 

the following results are obtained. 

(1) At Kuma, Shiwa, and Tsukajima, 

the flood with lower peak stage has become 

frequent, meanwhile the frequency of floods 

with higher peak stage has remained al-

most unchanged (table 2, 4, 6): and at 

Taruho and Senoshita, frequency of floods 

has, in general, remarkably increased (table 

8 and 10). Especially noticeable is that 

the maximun of peak stages at Kuma 

appeared in 1921, and, on the contrary, 

peak stages at the other stations of the 

flood of 1953 were higher than those of 

the flood of 1921. 

3 
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(2) The increase in rising and falling velocity of high-water stage has been conspi-

cuous at Senoshita. This may be regarded as general on the whole stretch of the Lower 

Chikugo River, as such a tendency could not occur locally. 
To talk over phenomena of river flow on the basis of hydrologic data, it is necessary 

to consider the reliability and accuracy of the data. As the writer uses here the data of 

river stage, he must, first of all, inquire into the datum of each gauge which may be 
shifted from its original position sometimes gradually by geological movement, sometimes 

abruptly by renovation works. In this case, information about the shifting of dat.um 

cannot be available ; and he can assume indirectly that, if the datum had been shifted, the 

amount may be so small that it does not influence the result seriously. 

Whereas hydrologic data obtained by routine works may include, indeed, some 

faults, the data used in this paper can be regarded as su缶cientlyreliable. 

§ 4. CONCLUSION 

The high water of the Chikugo River has become, with the lapse of time, gradually 

frequent on the whole stretch of the river, especially on the lower reach~s. 
The rising and falling velocity of high water at Senoshita has become remarkably 

increased. 
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Peak stages higher than 5. 50m on the gauge of Tsukajima. Table 5. 
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Table 7. Peak stages hi1her than 5.25m on the gauge of Tarzeho. 

一一一一一一一 一一ー一一一一一一
Date Hour Stage Date Hour Stage 

(ml (m) 
一一一一一 一
June 26, 1925 

Sep. 18, 

Aug. 11, 1927 

June 27, 1928 

July 6, 1929 

July 6, 1ヲ31

July 13, 

July 8; 1932 

Apr. 26, 1933 

June 30,1935 

June 14,1938 

Aug. 11,1940 

June 27,1941 

Oct. 1, 

June 14, 1942 

Sep. 20, 1943 

一 一日一

Period 

1924-1928 

1929-'1933 

1934-1938 

1939-1943 

1944 -1948 

1949-1953 

Total 

一一一一一一一
22 5. 77 Sep. 18, 1944 17 6.36 
6 5. 78 July 12, 1945 21 6. Tl 

4 6. OB Sep. 4, 2 5.54 

6 6.60 Sep. 18, .1 5.40 

5. 76 Oct. 11, 5.72 

23 5.36 June 16,1946 21 5.32 
5.28 June 22, 14 5.60 

2 5.40 July 8, 14 6.56 

ヲ 5.36 June 24,1947 14 5.98 
18 6.62 July 6, 1948 5.84 
22 5.77 July 5, 1949 21 6.07 
18 5.92 Aug. 18, 2 6.32 
21 6.05 Sep. 14, 1950 10 6.36 

21 5.62 July 10, 1951 16 6.40 
24 6. 12 Oct. 15, 5 5.37 
18 6. 10 June 26, 1953 t 

t As the gauge was washed away by the 
flood, exact height was unknown. 

Table 8. Frequency of high water at Taruho. 

The number of high waters with peak stage higher than 

5.25m 5.50m 5. 75m• る.oom 6.25m 
一一一一一一一一

4 4 4 2 。 0 。
2 2 2 
、F円J 5 4 3 。
10 8 5 3 3 

6 5 5 5 4 

32 25 21 14 ？ 

9 
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Stage 
(m) 

Peak stages higher than 4.50m on theクauqeof Senoshita. 
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July 7, 1890 

June 23, 1891 

July 13, 

July 16, 

June 23, 1892 

June 27, 1895 

July 3, 1896 

July 11 , 1897 

June 4，↑8ヲ8

July 16, 1900 

July 16, 1901 

May 9, 1902 

July 20, 

Sep. 8, 

May 19, 1903 

June 26, 1904 

July 19, 1905 

July 27, 

June 30, 1906 

July 11, 1907 

July 16, 1908 

July 5. 1909 

July 13, 

June 17, 1910 

July 4, 

Sep. 7, 

June 16, 1911 

June 28, 

10 
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ー一一一一一一一

Date Hour Stage Date Hour Stage 
(m) (ml 

Sep. 18, 1925 11 5.86 June 27, 1941 23 6.53 
July 4, 1926 11 4.56 July 7, 1ヲ41 24 4.92 
July 7, 20 4.66 July 10, 18 4.96 

Aug. 11 , 1927 6 5.66 Oct. 1, 23 5. 28 

June 27, 1928 10 ら.29 June 15, 1942 5 6.40 
June 29, 7 6.02 June 19, 5.04 
July 6, 1929 2 5. 19 July 2, 24 5.06 
July 7, 12 4.50 Sep. 20, 1943 21 6.42 
Aug.↑3,1930 20 4. 81 May 11, 1944 12 5.10 
July 7，↑931 5. 17 Sep. 17, 19 6.40 
July 11, 18 5. 16 July 12, 1945 18 6.98 

July 13, 1931 3 4.97 July 17, 4.60 
July 17, 15 5.05 July 18, 7 4.57 
July 21, 11 4.76 Sep. 4, ら 5.80 
July 26, 22 4.90 Sep. 18, 6 5. 72 

July 81 1932 6 5.36 Oct. 1・1, 6 5.72 
Apr. 26，↑ヲ33 13 5.27 June 16,1946 18 5. 51 
May 17, 2 4.59 June 22, 15 5.84 

July 26, 4 4.58 July 8, 18 6.45 

July 24, 1934 20 4.84 June 24, 1947 15 6.25 
July 25, 21 4.94 July 19, 22 4. 81 

June 24, 1935 17 5.09 July 4, 1948 2 4.69 

June 30, 24 7. 15 July 6, 3 6.54 
July 6, 14 4.54 Aug. 27, 4 5.09 

July 16, 13 5.56 June 2, 1949 4.95 
Aug. 11, 13 4.62 July 2, 4.60 
Sep. 25, 5‘05 July 5, 6.30 

July 2, 1936 12 5.01 Aug. 18, 6.50 
July 6, 22 5.52 Sep. 14, 1950 12 6.67 
July 8, 24 4. 74 July 10, 1951 18 6.90 
July 23, 20 5.52 July 13, 18 6.90 

Aug. 4, 4.94 July 20, 5.32 
Aug. 6, 23 5.02 Oct. 15, 1951 6 5.57 
Aug. 9, 24 4. 51 June 23, 1952 14 4.94 

July 28, 1937 18 4. 70 July 3, 12 4.85 
June 14, 1ヲ38 4 5.69 July 10, 』つ 4.69 
June 15, 6. 29 Sep. 14, 18 5.13 
Oct. 4, 12 5.22 June 26,1953 17 9.00 
June 30, 1ヲ40 4.83 

July 15, 2 4.88 

Aug. 11, 19 6. 17 

11 



48 REPORT OF THE INSTITUTE OF INDUSTRIAL SCIENCE, UNIVERSITY OF TOKYO 

Table 10. Frequen「'Yof high t/!ater at Senoshita. 

I The n川 erof high 吋 rsvvith p日aks附ゆerthan 
Period i一 一一一一一一一一一一 ～一一一一一一一一一一一一一一←一一一

I 4. 50m 5. OOm 5. 50m 6. OOm 6日m
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'i944 1953 コむ 21 
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Total 157 114 67 42 
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I Time of rise within the gauge : Time of fall within the gauge 
I height (unit; hour) i height (unit; hour) 

j2.5二3.5戸五二日J戸 55. 5-4. 5 --u石~－~
Ju~~ 30, 190；「 3 4 I 24 17 

July 12, 1909 4 5 I 13 16 

June 15,1911 2.5 2.5 6 I 14 15 

A吋巴 i 2.5 3.17 5.00 ! 23 17.75 

TAKAHASI-GRADUAL ALTERATION IN THE FLOW CHARACTERISTICS OF THE CHJKUGO-RIVER FLOOD 
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Dat号
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