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Table 1. Topography of Haruki-gawa R.

Haruki-gawa R. Taru-sawa R. Oharuki-gawa R.
drainage area (km?) 20.8 59 . 1.9
drainage length (km) 15.4 43 2.3
slope of stream bed 0.05 0.08—0.30 0.20—0.40
width of stream| ™Wax. 150 80 230
bed (m) min. 30 BEERTE 25
relief energy (m) 1656.4 1300 1352
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Fig. 3. Cross section of Haruki-gawa R.
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Photo 2. Covering with sand and gravels Photo 3. Terrace deposits in Oharuki-
newly on the deposit. zawa R.
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exposed by scouring.
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Table 2. Characteristics of grain size

Section dn dmax note
o ~ (mm) (mm) i i
Haruki-gawa R. SP.0~SP. 50 ‘ 62 443 sedimentation of sabo dam
SP. 50 310 1067
SP.150~SP. 700 60 207
SP. 750~ SP. 1530 : 194 1263
SP. 1580~SP. 1730 55 490 sedimentation of sabo dam
SP. 1780 ~SP. 2230 298 1767
© SP. 2280~SP. 2570 74 367 sedimentation of sabo dam
Taru-sawa R.  SP.150~SP. 300 210 2033 transportation area
SP. 350~SP. 1250 117 767
SP.1250~SP.1600 72 393
SP. 1650 337 1037 transportation area
Oharuki-zawa R. SP. 200 | 34 57
SP. 300 176 713
SP. 600~ SP. 1000 85 2930
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Table 3. The history of the disasters in Yamanashi prefecture

precipitation (mm)
year month day note
total per day
1907 (M. 40) Aug. 22~28 327 132 tyhoon
1910 (M. 43) Aug. 2~17 583 223 frontal preciptiation
1920 (T. 9) Aug. 2~ 6 155 96 tyhoon
1935 (S.10) Sept. 21~26 420 186 frontal precipitation
1938 (S.13) Jun. 28~30 260 139 frontal precipitation
1943 (S.18) Aug. 4~ 5 133 131 tyhoon
1945 (S.20) Oct. 3~ 5 308 245 frontal precipitation
1950 (S.25) Aug. 2~ 7 160 111 frontal precipitation
1954 (S.29) Sept. 17~18 110 66 tyhoon
1959 (S.34) Aug. 12~13 195 160 tyhoon
1966 (S. 41) Sept. 21~25 179 66 tyhoon
1974 (S. 49) Aug. 8 202 202 tyhoon
1976 (S.51) Sept. 7~14 577 297 tyhoon
1979 (S. 54) Oct. 18~19 381 295 tyhoon
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Fig. 7. Ages of forming deposits in Haruki-gawa R.
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Table 4. Width of stream bed
Section: width {m) note
Haruki-gawa R. SP.0 65 sabo dam
SP. 200~SP. 700 120 sedimentation of sabo dam
SP. 1000 30 transportation area
SP. 1100~ SP. 1530 80
SP. 1530~ SP. 2030 120 sedimentation of sabo dam
SP. 2030~ SP. 2280 150
SP. 2380~SP. 2530 120 sedimentation of sabo dam
Taru-sawa R. SP. 100~SP. 350 15 transportation area
SP. 550~SP. 1500 80
SP. 1700 15 transportation area
Oharuki-zawa R. SP. 50 160
SP. 200 230
SP. 400~ SP. 600 120 sabo dam
SP. 700~ SP. 850 60
SP. 900~ SP. 1050 25

%5 ZRGEOHK
Table 5. Slope of stream bed
Section slbpe note
Haruki-gawa R. SP. 0~SP. 850 0.09 (1/11.1)
SP. 850~SP. 1050 0.06 (1/16:7) sedimentation of sabo dam
SP. 1050~SP. 1450 0.09 (1/11.1)
SP. 1550~SP. 1930 0.07 (1/14.3) sedimentation of sabo dam
SP. 1930~ SP. 2230 0.15 (1/ 6.7)
SP. 2380~SP. 2530 0.05 (1/20.0) sedimentation of sabo dam

Taru-sawa R.

SP. 200~SP. 350
SP. 400~SP. 1000

0.07 (1/14.3)
0.05 (1/20.0)

transportation area

SP. 1050~SP. 1450 0.06 (1/16.7) deposition area
SP. 1600~SP. 1650 015 (1/ 6.7)
Oharuki-zawa R. SP.50~SP. 450 0.18 (1/ 5.5)
SP. 550~SP. 600 0.10 (1/10.0) sedimentation of sabo dam
SP. 700~ SP. 1050 0.21 (1/ 4.8)
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Summary

In the Haruki-gawa river, a branch of Fuji river, we investigated the type of deposits,
trees lying on the surface of the deposits, materials of the deposits, a state of their arrange-
ment, quantity of sediment and the shape of river bed, and analyzed the change of the shape
of the deposits and the relation between the bed load movement and the space of river bed.

The results are as follows; Vi

1) In a torrential river like the Haruki-gawa river, the flow of debris (or silt) forms
deposits in the stream bed and these deposits show the characteristics of the bed load move-
ment in the watershed.

2) On the deposits, natural even-aged-forests have appeared and the trees’ annual rings
indicate when the each deposit was formed. In the Haruki-gawa river watershed the deposits
were formed mainly in 1923, 1961, 1968, and 1979.

3) Terrace deposits are formed by two factors, namely accumulation and scouring, and
they are divided into two types by the state of arrangement of the deposit materials. In the
Haruki river, the deposits are classified as accumulation type’ys in most cases.

4) In a torrential river, the bed load is transported on’various scales, and the deposits
show many different conditions. The stratification of depos‘;it is changed by the bed load
movement and the stratification varies with the scale of the -bed load movement.

5) The existence of deposfté depends on the scale of the bed load movement. In the
Oharuki rivér, the deposits which were made by large movements can remain for a long time,
but others made by little or medium movements are not existent any longer.

6) Suitable space is needed for the sand and gravels to accumulate on the river bed.
This vspace is divided into two types, deposit area and transportation area, according to the
scale of bed load movement. The deposits show different processes of changing shapes which
depend on the scale and frequenicy of the bed load movement :fa/nd river bed space.

7) From the facts described above, it is proved that !‘;the* deposits change their shapes
according to the scale and frequency of bed load movemefit and that they are regulated by
the space of the river bed. It is possible to estimate the characteristics of bed load movement
in torrential rivers, by analyzing the change of deposits qualitatively, with the indicator of
time and space taken into consideration.
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Fig. A1. Distribution of deposits in Haruki-gawa R.
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Fig. A 2. Distribution of deposits in Taru-sawa R.
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HE-AL FREFER ER)

“diameter

o, o height invaded | r ion
No. SP. species . age (ci ) P o e:cét(;g
1 50 Castanea crenata 7 450 11.0 1973
2 50 Cornus controveérsa 4 - 250 25 1976
3 50 Alnus firma* 5 -250° 3.0 1975
4 830 Alnus japonica 13 750 » 125 1967
5 840 | Alnus japonica 10 650 10.0 1970
6 1200 | Alnus firma 3 200 20 1977
7 1200 | Alnus firma 3 | --250- 25 1977
8 1200 | Alnus firma 3 160 25 1977
9 1300 | Saliz sp. 7 600 9.0 1973
10 1300 Saliz sp. 7 500 80 1973
1 1300 | Alnus firma 3 250 25 1977
12 1350 | Alnus firma 7 600 55 1973
13 1350 | Alnus firma 7 500 5.0 1973
14 1400 Aéﬁu& firma 3 400 3.0 1977
15 1400 Ci;rpi'nus japonica 3 - 450 35 1977
16 1880 | Alnus firma © 10, 400- 40 1970
17 1585 Cornus controversa 23 550 . 15.0 1957
18 1590 | Saliz sp. 5 240 | 20 1975
19 1620 | Alnus firma - 10 350 40 1970
20 1640 | Alnus firma 10| 300 40 1970
21 1775 | Alnus firma -5 250 40 1975
22 1795 Alnus japonica L6 200 35 1974
23 1825 | Saliz sp. 45 800 300 | 1935
24 1875 | Acer sp** 43 600 20.0 1937
25 1930 Alnus firma ‘41 1000 33.0 1939
2 1937 | Alnus japonica 13 700 8.0 1967
27 1985 Alnus fuma 6 - 350 35 1974
28 2005 Alnus firma 10 420 - 75 1970
29 2015 | Morus bombycis 1783 | 700 | 20 | 1947
30 2070 Alnus ﬁrma 9 230 50 1971
31 2165 | Alnus japonica F 10 T30 | 100 1970
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Table A 1. Ages of trees invaded on the deposits in Haruki-gawa R.
wounded stump | decayed wood ang:;iitr)i’ng adve;:)t(i)iious note
1977
1977
covered with sand and
1975 gravels
covered with sand and
1975, gravels
1974
1975 1976, 1975
covered with sand and
gravels
1975 1973 1963, 1964 | 1974 covered with sand and
’ gravels
1975, 1972, 1968, 1969, .
1942 1970 terrace deposit
1944 1965 fan
fan
terrace deposit
covered with sand and
gravels
1965

1975




B AFRERHERTRRE H39% K15

No. | SP. species age h:clif;t d(mm)t trvaded | reation
32 2185 Alnus firma 12 300 7.0 1968

33 2165 Alnus firma 15 400 14.0 1965

34 2185 Morus bombycis 41 650 18.0 1939 1944
35 2185 Acer sp. 36 500 6.5 1944

36 2190 Carpinus japonica 34 450 8.0 1946

37 2225 Alnus firma 20 650 115 1960 1969
38 2235 | Saliz sp. 18 620 12.0 1962 Toe
39 2315 Alnus firma 5 450 4.0 1975

40 2307 | Carpinus japonica a1 650 200 | 1939 1965
41 2445 Acer sp. 42 700 18.0 1938

42 2450 Carpinus laziflora 42 400 8.0 1938

43 2528 | Somylus heserophylla 12 500 80 1968

* including Alnus pendula.
** including Acer mono, Acer palmatum var. Matsumurae and the others.

fIE&E A2 FERBFLER (F2R)

No. SP. species age h(ecli*;t dltnnel;ef nvaded | reaction
44 150 Alnus firma 14 800 13.0 1966

45 265 Alnus hirsuta 11 900 7.0 1969

46 265 Salix sp. 40 950 15.0 1940

47 293 Alnus japonica 8 600 6.0 1972

48 295 Alnus japonica 15 860 12.0 1965

49 325 Acer sp. 15 420 6.0 1967

50 330 Acer sp. 10 500 5.0 1970

51 325 Acer sp. 24 580 6.0 1956

52 385 Alnus firma 26 750 125 1954

53 385 Carpinus japonica 28 1200 11.0 1952

54 485 Alnus japonica 12 820 12.0 1968

55 545 Saliz sp. 20 800 14.0 1960

56 545 | Pterocarya rhoifolia 13 750 125 1967

57 575 Morus bombycis 13 700 5.0 1967

58 585 Prerocarya rhoifolia 25 900 20.0 1955

50 585 | Acer sp. ‘ 28 550 105 1952
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BEINRIRERIC ST 2 HEmORE (BK B -H)
wounded stump decayed wood al’lg:zii:‘}l’ng advernot;ilous note
1970 1972 covered with sand and
gravels
1971
1966 1966
covered with sand and
gravels
1972 7
covered with sand and
gravels
1979 1966 ~ 1968
1980
Table A2. Ages of trees invaded on the deposits in 'I_‘aru-sawa R.
wounded stump decayed wood ang:rz:iitr}lrng adve::)t(l)télous note
1971 ~1972
1969, 1977
1972
1979
1975
1967 1967 ~1968
1972~1977 1969
1969, 1972,
1976
1977 1974
1979
1978 1974
1968 ~1969

1976




EERFELMRBRFEHRE £398 $£15
. height | diameter | invaded | reaction
No. SP. species age (e i : (om) age wood
60 635 | Saliz sp. 450 65 ‘
61 735 | Morus bombycis 40 1300 20.0 1940 |
62 775 | Alnus firma 2 150 15 ] 1978 ]
63 865 | Alnus firma 3 250 3.0 | 1977
64 865 | Alnus firma 3 ! 350 ‘ 30 | 1977
65 870 Quercus crispula 42 ‘ 950 20,0 ‘ 1938 i
66 885 | Pterocarya rhoifolia 3 | 280 30 | 197 |
67 900 | Carpinus japonica 34 1 1200 17.0 1 1946
68 945 12 ! 300 3.0 1968
69 945 Quercus crispula 45 1935
70 975 | Tilia japonica 20 750 110 1960
71 985 | Carpinus Tschonoskii | 15 600 65 | 1965 |
72 1035 Kalopanax pictus 27 850 12.0 1953 ‘
73 1035 Quercus crispula 28 650 7.0 1952 7
74 135 | Alnus firma 8 300 40 1972
75 1185 | Alnus firma 7 250 ] © 30 1973
76 1135 | Alnus hirsuta 9 l 400 | 35 ! 1971 ‘
77 135 | Carpinus japonica 4 200 30 ‘ 1976 |
78 1285 | Abrus firma 3 250 | 25 j 1977
79 1285 | Carpinus japonica 9 300 35 1971
80 1315 | Alnus firma 16 i 00 | 65 1964 | 1972
81 1405 | Alnus firma 7 300 35 1973
82 1415 Alnus firma 16 450 45 1964
83 1435 | Carpinus japonica 7 | 350 i 3.0 1973
84 1415 | Abwus firma 7 550 ‘ 50 1973
85 1455 | Alnus firma 15 300 [ 80 | 1965
86 1455 | Alnus firma 7 500 ‘ 55 | 1973 l
87 1485 | Alnus firma 9 500 65 1 1971 l
88 1515 | Alnus japonica 10 450 6.5 i 1970 1
89 1535 | Alnus firma 7 500 25 l 1973
90 1535 | Alnus hirsuta ) 750 135 ] 1940 o
91 1585 | Alnus firma 10 500 75 ! 1970
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1973

ELINMBEERNC ST 2EBBOEE (HK BH-H)
»—-vgqunded stump | decayed wood ang:siitr;ng - advernot;tlous note
1965, 1966, 1968
1969, 1972, 1972
1970, 1972 R
1976,
1979
1964 1972
1977
1969, 1976
1965, 1977
1972 1979 1975
1968
1972
1976
1976
1976
1973
1973
1969 1973
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LB EAFERETHBHRARRE F39% H15
HE—-A3 EREHER (KERR)
. height | diameter | invaded | reaction

No. SP. species age (ci) (em) age wood

92 55 Alnus firma 12 700 180 1968

93 55 Alnus firma 57 1100 19.0 1923

94 220 Alnus firma 10 400 7.0 1970

95 225 Alnus japonica 19 700 19.0 1961

96 260 Aluns japonica 10 350 6.0 1970

97 260 Aluns japonica 5 250 3.0 1975

98 270 Alnus japonica 11 400 8.0 1969

99 370 Alnus firma 19 1000 16.0 1961
100 380 Alnus japonica 19 1000 15.0 1961
101 668 Carpinus japonica 18 l 450 4.0 1962
102 670 Pterocarya rhoifolia 25 800 18.0 1955
103 670 Carpinus japonica 13 600 9.0 1967
104 675 | Alnus japonica j 5 100 10 1975
105 790 Alnus firma 7 250 5.0 1973
106 810 Alnus japonica 6 210 2.5 1974
107 817 Alnus japonica 20 900 17.0 1960
108 sig | Corvlus heierophylla 16 300 75 | 1964
109 s20 | Corvlus heterophylla 20 900 140 | 1960
110 914 Alnus firma 5 160 25 1975
111 915 Alnus firma 14 550 8.0 1966
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Table A 3. Ages of trees invaded on the deposits in Oharuki-zawa R.
wounded stump decayed wood anélggiitr}l’ng adverr:)t(;tlous note
1979 covered with sand and
gravels
1961 ~1965
1969
1978
1976
1975
o covered with sand and
gravels | ¢
1979
covered with sand and
1973; ’ 1974 gravels
1969 1971~1972 |
1968 1968 |




HE—-AL BRICHTSRBLER
Table A4. Quantity of sediments in Haruki-gawa R.
500 SF. 253 - :

B SP.0 SP. 1500 (L=150km)|  SFXPER I Tarusawa R (L=165km)|  Ohpruriaawa R Total (L=5.16 km)
Qi ()| Qo (%) | QafL | Qs ()| Qa m9| QuiL | Qs (m%) | Qa (m3)] Qu/L | Qs (9] Qa (m®)| QuL | Q0 (m%)| Qu (m?) | Qu/L
0 47300 E 47300 31530 | 109020 | 109020 | 109020 25110 25110 15220 76180 76180 75430 | 257610 257610 49920
1 13880 ; 61180 | 40790 6730 | 115750 | 115750 33090 58200 35270 64690 | 140870 | 139480 | 118390 376000 72870
2 4490 | 65670 | 43780 8140 66340 40210 2810 | 143680 | 142260 15440 391440 75860
3 19070 ] 84740 56490 \ 11980 78320 47470 31050 422490 81880
4 | . o - 3390 81710 49520 3390 425880 82530
5 21150 ’ 105890 70590 j 11000 | 126750 | 126750 3190 | 146870 | 145420 35340 461220 89380
6 ' 33290 | 160040 | 160040 1040 | 147910 | 146450 34330 495550 96040
7 28360 | 134250 89500 16580 98290 59570 3200 | 151110 | 149620 48140 543690 | 105370
8 3110 | 101400 61450 3110 546800 | 105970
9 ! 18740 | 120140 72810 18740 565540 | 109600
10 | 12170 | 172210 | 172210 7240 127360 77200 19410 584950 | 113360
11 | ’ 26000 | 177110 | 175360 26000 610950 | 118400
12 | 3 16470 | 188680 [ 188680 93090 | 270200 | 267530 | 109560 720510 | 139630
13 14590 | 148840 | 99230 2170 | 190850 | 190850 8620 136000 82420 25380 745890 | 144550
14 | 1610 | 271810 | 269120 1610 747500 | 144860
16 l | 11500 | 147500 1 89390 1810 | 273620 | 270910 13310 760810 | 147440
18 | | 6420 | 197270 | 197270 5480 | 279100 | 276340 11900 772710 | 149750
19 | 74520 | 353620 | 350120 74520 847230 | 164190
20 1 3520 ; 151020 |- 91520 6340 | 359960 | 356400 9860 857090 | 166100
24 ‘ 590 | 151610 91830 590 857680 | 166220
25 i 1 2590 | 154200 93450 20350 | 380310 | 376540 22940 880620 | 170660
28 ] 3810 | 158010 95760 3810 884430 | 171400
36 47820 1 245090 | 245090 47820 922530 | 180670
40 ‘ l 11520 | 169530 | 102740 | 11520 943770 | 182900
41 ( 28580 | 273670 | 273670 N I 28580 972350 | 188400

|

42 ‘[ 2630 | 276300 | 2763060 2240 171770 | 104100 4870 977220 | 189380
45 | 2720 | 174490 | 105750 2720 979940 | 189910
57 j 194460 | 574770 | 569080 | 194460 | 1174400 | 227600
60 | 113210 ‘ 389510 | 389510 ‘ 26840 | 601610 | 595650 | 140050 | 1314450 | 254740
70 } i l i 1280 | 175770 ! 106530 1280 | 1315730 | 254990
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