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Fig. 1. Flow of the study.
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nutrients. F. Regulate soil and sediment transfer and
storage. (After SwansonSD.)
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Table 1. Densities and standing crops of fishes in the two sections

Fish species® O.masou B. toni Triboledon sp.
. Unaltered 0.31 0.08 0.04
Density
em—2
N-m™) Altered 0.04 0.13 0.03
Standing Unaltered 3.65 0.76 0.82
crop
(g'm™?) Altered 0.48 0.80 0.30

% : Besides these, a sculpin (Cottus nozawae) was captured in the altered section.
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BT - ERO 2 CICMUERORE, EBEOBBEEOHESIBEL Tk, HTO
HMOEER R, MU 2 IR EISFEZE, L VIBREBBEORASIC L IHELH
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HExhTWw3,

O REMBIEVWTRORLE THBBOLEEZXY, KEZHIET 3,

O ¥ -<ADOBLEEHFTFEwEIILT S,

O BEYABANZNT, BRBBREBRRZVE T 3,

ZLTRIOKER, KEIL2BEREBET 32 LI TEHWBHOFH 2L W HEY
LABMTHEVLBERTAZ L8572,

REI T8 (5 28) 2MO» 5 EfiZ@mb > TH & %300~450m O X IZ£950m o kT
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Table 2. Inventory of the low dams in the Rusha river

Tet F HEY N | B - s %
B15 A 1974 HIEEBW KRBT L=151.0, H=2.5, B=1.0, V=536.2
L:#& (m)
g254 1978 HinEwL KET L=156.0, H=2.5, B=1.0, V=563.0 H:#%& (m)
B: K¥ghE (m)
BIT A 1979 #IBEWL KRBT L=159.0, H=2.5, B=1.0, V=577.5 VR (o)

FAERACSIIUEOEMNL, AOB LR EME-DE VI &0, #@EIIHLT
ZOFLFFENHEERELBIEL T3P 2IERICHAL, REDRERY LOUBOLE
MARB T IEELTI2LTho% BBENEFRHER T LHOTRICH T 7 Fv ZABREK
WL, ChEATLEBETEZPEIPEBBETSEIL L L, 19804100 1 HIZA R, X
ZAZNZNIRIEZ LM T, WOA» 58 100m FOMAIZH 344 - ~ AFABEH O
B (LB ERALV)) EELISLOMIZEGRL 20 £ 72, BOREESETO b X OBEEE S
PEBELEZEBLNIEZBOI T T I AN ML FLADBIZVAEDT, ZhsbdbbeT
BEOHBRL L7z, B EL 22T OHRIE, EHEHRK, 6mmi—Y—H 27, 35mh X 7 %
Elokoro 72, EIRKRPERTH LT > TV AEAKOER L L UBEBIZ k- THRAL LS
L7 MEBLY LD ERIKIMES T TINEITE 7, AR L TIIBGRDRES
RTCELIYVLAED ERIZIE 12862V & #FERL T3,

BEAHCBEEDOTTIIRES HE L5 3BERFLETO7— VOBREARL 72,
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BEENEHS 7P RARIRELHRIEREL Yy v TR ITo4D, DVWIZE 1A 22
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hizo T2 bht, E3FAZEAL TIBELEOTHRIFBHELIKRIIEL &,

M-24128 154, 25 L, EIFT AT VOBRERL, Z2ZI2b3 X912, &1,
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Fig. 24. Shapes of pools of the low dams in the Rusha river (1980, October).
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Fig. 25. Location of reserach area of sabo dams.
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Fig. 26. Outline of the Kohayatsuki river basin.
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Table 3. Inventory of the dams
in the Kohayatsuki river.

SRR P
m m
1 R - 85 1969 AL 7.0 4.5 1519.3 21,172
2 s 1939 ” 5.0 39.0 1253.7 4,200
3 4 1951 ” 6.0 55.0 1628.8 7,100
4 ” 1956 4 7.5 52.0 15,650
5 s 1979 ” 15.0 84.5 7784.4 137,000
6 - ALl 1972 #iET 8.2 57.0 545.8
7 3 - B LT 9.0 39.5 1481.0
8 - YAl 1973 ” 7.0 29.0 595.9
9 ” 1973 ” 4.0 45.0 497.8
10 ” 1973 ” 10.0 50,0 1095.3
11 ” 1975 ” 4.0 36.6 420.8
12 ” 1975 ” 9.0 52.25 1718.0
13 ” 1977 ” 8.0 46.4 1300.0
14 ” 1976 ” 6.2 56.0 540.4
15 ” 1980 ” 6.0 63.5 979.1
16 ” 1976 ” 5.0 345.0 4545.2
17 4 1979 4 6.0 66.0 883.4
18 ” 1979 ” 10.0 72.5 2533.6
19 ” 1978 4 6.0 38.0 340.6
20 ” 1982 PRE T 4.0 38.0 380.7
21 ” 1981 FHT 4.0 37.5 349.2
22 ” 1981 ” 8.0 52.0 1291.2
23 ” 1984 PR T 4.0 49.0 548.6
24 ” 1979 LT 5.0 36.0 436.0
25 ” 1979 ” 9.0 48.0 1288.2
26 ” 1984 4 5.0 41.0 563.6
27 ” 1983 KRET 4.0 37.5 436.6
28 ” 1982 LT 8.0 34.0 767.9
29 ” 1983 BT 6.0 25.5 289.0
30 ” 1983 ” 6.0 30.0 375.7
31 ” 1978 ” 7.0 25.0 368.4
32 ” 1975 ” 4.5 20.9 169.4
33 ” 1975 ” 7.2 27.4 271.0
34 ” 1974 ” 4.5 29.0 247.8
35 ” 1974 ” 7.2 34.0 326.4
36 ” 1974 ” 7.0 23.0 344.6
37 ” 1972 RET 4.0 45.5 501.4
38 R - B 1954 ¥urT 7.0 34.5 1965.0 50,100
39 - 1 1970 ” 7.0 54.6 1427.2
40 ” 1971 ” 5.0 45.0 630.2




EARAORE 1 WT SDHENHE () a7
) MR B’ 7 ®’® B AN | o
ool wx s | FE 1A (m) (m) @) | (@
41 = - &1l 1969 LT 12.5 61.5 3091.1
42 » 1978 » 12.0 30.0 1410.3
43 s 1971 7 11.0 30.6 1409.2
44 » 1972 2 11.0 44.0 2089.6
45 ” 1971 » 4.0 32.5 334.7
46 ” 1971 ” 8.0 45.5 1005.0
47 » 1982 ” 6.0 37.0 592.5
48 » 1984 ” 7.0 33.0 567.3
49 ” 1981 ” 7.0 47.0 748.0
50 ” 1980 ” 13.0 69.3 3019.1
51 ” 1974 2 5.0 29.9 376.3
52 » 1974 2 8.0 45.5 1005.7
53 ” 1984 s 4.5 23.0 234.6
54 ” 1983 s 10.0 30.0 922.5
55 » 1983 BT 4.5 24.5 209.3
56 7 1983 ” 8.0 29.5 597.9
57 ” 1973 ” 11.0 30.0 1102.1
58 2 1973 s 5.0 28.0 286. 9
59 2 1973 ” 8.0 30.0 547.8
60 ” 1984 ” 6.0 31.0 419.1
61 ” 1974 RE T 6.0 29.5 373.2
62 7 1980 ” 5.5 34.0 311.2
63 ” 1972 7 4.0 29.0 245.7
64 » 1972 ” 4.0 29.0 245.7
65 » 1980 7 5.0 34.0 279.5
66 ” 1975 ” 6.0 42.0 458.0
67 ” 1979 ” 4.5 51.0 420.6
68 ” 1980 ” 5.0 55.0 542.1
69 ” 1978 ” 5.0 74.0 573.8
70 ” 1978 ” 6.0 132.5 1069.3
71 ” 1979 7 5.0 35.5 244.0
72 ” 1979 HikT 5.0 30.6 357.3
73 o 1970 14 8.0 29.1 624.0
74 2 1971 ” 6.0 21.0 297.2
75 » 1974 4 7.0 25.5 342.9
76 » 1974 7 7.0 18.8 311.9
77 » 1979 ” 6.0 21.5 307.9
78 ” 1970 2 7.0 24.1 326.0
79 ” 1969 ” 6.0 21.5 139.8
80 ” 1969 ” 4.0 23.0 156.5
81 2 1970 4 7.0 28.8 432.3
82 ” 1972 7 7.0 31.0 595.2
83 ” 1972 7 8.0 29.0 656.6
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) % % 2 & | = M | BOR
o ¥RE| FE | Tm (m) (m) () | ()
84 [# - &0 1973 ST 8.0 27.0 506.7
85 7 1984 ” 5.0 21.0 183.8
86 ” 1985 . KBTI 2.0*

87 3 2.0

88 1= S 11} 1971 BRE T 5.0*

89 [F - &l 1972 LT 1.5 31.0 190.5
90 4 1973 ” 3.0 40.0 283.9
91 4 1973 4 9.0 57.0 1299.3
92 ” 1975 4 5.0 24.4 279.9
93 7 1974 ” 8.0 41.0 841.9
94 4 1984 4 5.0 32.5 403.0
95 7 1975 2 3.0 34.0 295.4
96 ” 1977 4 10.0 50.5 1813.1
97 ” 1979 ” 6.0 45.0 882.2
98 ” 1980 4 6.0 26.0 303.3
99 ” 1978 ” 10.0 40.5 1282.5

100 ” 1981 2 8.0 42.4 839.0

101 7 1982 » 8.0 42.5 1087.3

102 4 1983 sikET 6.0 30.2 302.7

y  ADBORER
%

82-84
78-81

sk
85 72-74 —75~77%
a5~50%
*
»’/}‘/—61‘71

78%9

*

87 89 1 &
A 90 5 ~
86 88 X3¢ 13814 51~60
94 ~—14~-18%
95% 97 _ack
96 . \(-19 25
e 87,
997100 q
101 2,
26 X%,
%:inorder from downstream
0 . 2 km

B—27 RIESICEDT 35 ARRR

Fig. 27. Arrengement of dams fn the Kohayatsuki river basin.
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Fig. 28. Outline of the Bessou river basin.



420 L ERE RN ERE £465% H£25

BLIRTOIEXILMEHTRRE (BE=ACR, 7)) — v 9 7IZBEMIZELN TV 3) »WBIZE-
S>TEFCHESNES, WL VIEHO SR FIIMT R THFERLTEY, ZE5HOA
NEN T NOHBFADOHELEL T3, TEREMFIE 300 LIEDERE %2 {HE CHER &
N T, ZAEEOURTISBETH 312 v b T, BLAVEECHEASh TS
D, B> MBEHIIREEL Tu iV, RRBOBR LML 2 L1, Z 0L (LK
AR RN A 1HE) 1C#) 0.25 kn® DEMIROFBMH H 52 &L Th 5, ZDFEMDO TR
CRELVWAREIF S, ZOTHTHURL»2WHE L2 > T w5 (XM-28, b), ZDOFHH
IZEE VR, NHEESE, BAEREBEOBEZIVR V) EHMAES > TR 5, KT
TRECZOTHMAREHMBE L TEDE I IHRTEAF IR TEA D EHOICIEOR
BEELT,

X-29 & F-4 IZRGEN QRS - JRILED TP DORBERR H L UELERL 2, BB 30
FRUMICFBEN-THEYSIEL, BIETIFTHLZ LD, AREOKERIAEL TIEY
DEITLDA L HAE, FHHO ERSBIC/RH RO T ANRISATNS, BTHD 1 &

ililood plain 1617
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Fig.29 . Arrengement of dams in the Bessou river basin.
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MOLDREHEH W0mEL b3, FLIEEAMOL TV, FROKA % 12U THEMN
FICKEID S LA TH 3 H, 0 FELLE2BETRBETH 3013, TBHREP DLV EERLT
w3,

FEBAN TIIER I & > TREDA AR R IE L REOEEF T T3, HkizE
R ESATESRNIEE SN T3 (X-29), ZOTEOBILERSLERITHTH 37,1975
FRMYEDEHERTIHE L A CBRELFEROTERI L 2> T3, £/ 1970 F05% 121
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Table 4. Inventory of the dams in the Bessou river.
) M ’ & ® K A R
W EEx )RR LR w | e |
1 B - BB 70T £.0°
2 ” 1950 ” 10.0
3 ” 1961 ” 6.0 274.0
" B - il 2
5 ” ”
6 ” ”
7 2 7
8 » 7
9 [N ] 1952 2 4.0 47.0 560.3
10 2 1952 ” 9.0 60.0 843.4 5,000
11 ? ” 4.5"
12 ” ” 4.5°
13 ” ” 4.5*
14 ” ” 4.5*
15 ” ” 4.5*
16 ” ” 4.5*
17 ” ” 4.5*
* [ BB OHER

D, ABICK2MRSME- TURKREBIIBEESNT, HEDLI - TELLHEAEN S,

MO THE TE, FHHBETOSRBMEII5 &0 YA GRLBEIILZ35LTHS
LWbhbRTWAA, FMITHE) THY, 52O TRICHEOBE & L2 4 IcEk@Esh
T3, ZORREERA,» SHET 2L, FILRRBOBABIE2E DAL LTVSEZ

LI bbb,

ZOFHETOHBETEIR 1950 £R L W IBFVERICTbh TETEY, ¥ ARBOFRERR
PRI THEZL, THAROEEIFZBTH-22e RS, BRTEIET3—HL
2R EF Lo LML 22, BEDE I 2 IBOBRNKICEISWT T LDOEBR2HERD S
DTEL, BLDBARREMBLEOMBRE, S5, FARRIGET 2E8ROFASOER
2k, IS AOBRBRFRESNTE-DTH 5 ) NHIESERLOFHEBTILHE
BEENICEZESh TR, ZhiztifIRcsT 30ERLorRb LS5, 4, 1B
W ERO S 2B THANRARIIELPIZTRICHETEE3 L VI BMLEEZHFISRESN
TxbDEBbh 3,

3 B8 A&

B & AR RSEN AR FENOXHK T, BLWEREESZIEFICHT T 2MNTH 3, i)
BB 42.6kn, FIBEM85.2kn”> T, BELZFREBERLZEL Tw 3 (X-30),
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HEOIZITTREFIHEACORE - REOHBE & L UENILOBREHED T, 20
FREIFEARORLBEBRES L UBKERE (V) —v57) THRRShTEY, 207
=V Z 7B OF R FRBERAE BFATH) L HUTERER (PER~HER) 2B
LTWw3, RBOLFHEBIIEL L TRBEEREE»S L5 T 39, FHOTHREDOIHE
SRBHE TR T NOFERLTVAEY, )= 78 L0 LRETIE, BEALS 30
DEoBLflEA S5 % 21UME B> TW 3, FEEEIE 1950 ER%E L5 7HHRFREREH, 2
DHBRBIBAIREL 29, KW 4m 22 3BEL LY, 20-0BEOEH ICL-TH
ELRBHAIEAL T3, LA UBREORSIE 0B L F,. BRI
HLSLD L 2 A TIRER /NI 2 B b A DB b 2FEETH 3,

RE OREMTZARIZB-30 12RT & D12, EET700~800mHEN & Z A THRIEL LD,
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D THRIGANIEE, FRFEPIZELEE, %
DFMORBIIBBERIC k> TIHEFTbh
TWw3, X-31& #-512808 - iEILEOFEDRD
BRI B LUHETLERL

B LRI EHOFIET, KRELAHEX
RTV3A, ZhEHEESOMALERL 28
WWTET, REIBORBEBLET 3L L b1
WENEOEBIBAX 3 -0 DEREL LT, EE
R IPPHI RIS T3 (ILEILIHFE
BRICETEhTWw3), @4 DEEWORBKIL
BREPKELT4AmalR, BEIT5mA58  31-41
RKTLE8mBETH 3, 2D &) L HEBMNIR
B Lz 2 8ERNICREL, THKRIED

Kamimomose ©

*iin order
from downstrean

1200842 L) ICEHBEIF LTSN TS, 0 2km
PR LEIZ W TR — B EHENCBE ¥ 3
§$§liiﬂjéhfb‘6° ""31 ﬁiﬁ“l?ﬁ.ﬁl-ff”éyi\ﬁi

Fig. 31. Arrengement of dams in the
2h s 2REE, Momose river basin.
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Table. 5. Inventory of the dams in the Momose river.
WILF k- ’ & ® K AN | YR
ool xpy | FE LA (m) (m) (n) (uf)
1 IR - BB5 PRE T 1.0*
2 ” LT 8.5
3 3 7 9.8
4 4 1976 4 9.5 26300.0
5 4 1973 4 11.5 4186.0
6 4 1983 ” 8.5 15200.0
7 4 ” 5.0
8 7 1956 2 9.0
9 k4 1979 ” 9.5 16375.0
10 B A 1948 FET bl
11 ” 1965 4 -
11 7 1968 2 b
13 ” 1968 2 hid
14 4 1970 2 e
15 ” 1972 4 b
16 ” 1972 4 b
17 7 1979 4 >
18 ” 1979 2 .-
10 2 1979 ” -
20 2 1979 ” b
21 ” 1980 ” .
22 7 1978 4 i
23 ” 1984 ” b
24 ” 1984 KRETLT 4.0*
25 2 1985 BT b
26 2 1982 2 b
27 7 1980 2 i
28 2 1983 2 b
29 ” 1976 2 .
30 ” 1977 2 .
31 7 1956 4 b
32 ” 1959 4 b
33 ” 1953 2 .-
34 ” 1953 ” e
35 4 1953 ” hd
36 ” 1959 4 b
37 ” 1959 ” b
38 ” 1961 3 .
39 I3 1958 (2 b
40 ” 1958 3 ..
41 7 1984 2 i
42 2 1976 2 b
43 ” 1976 3 b
44 4 1975 4 '
45 7 1977 ” 10.5 14740.0
46 8. Wb 1967 LT 11.5 20650.0
47 s 1970 2
48 ’ 1960 v 6.5
49 ” » 12.0 13700.0
* [ HMEOHER

%% . 4~5m
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HEEETWER(A) = 723,600 m°
HEHFERVER(E) = 72,360 m® (Ao 1%)

ENTEREZRTIHEHR (2) = 0.1
kﬁc—(bl%o ﬁ??,

E+P=A(1l—a)

&Y, HEZELVDRE (P) 12 586,980 m® & % 3, —F, RED BRI,
EEMELBRE (b) = 132,600 m®
s LR (c) = 13,700 m®
HEAEG LR d) = 24,470 m®
EBoTW3E (ZOHITiE, RILTECK2HH - HRHEBLRAETATVE),Zh5DELY,
BREME (G bc,d DAFHD Plzxt¥ 3814) i,

G=10X b+ c+d), P=295

&0, #130% EHE sh 3 (1984 FBFR),

AR EEBESL LT 2 HMIIBBERIRI STV 22834, ZORBTIE
W TEOHE IR LI -3 TRV, Zhid, 1910 FR LR FHEMIZFIEWIZE
BRI UBEEL T IEAREAE LA oL IRBPLIRMRTH S 2 EFRBREATY
3, bAAIZHMBINC B 3 KEFT, RIFFRELHHOKE S 1910 EADIBEKEBRGSh TV
3, LS THREIEL, WIESLT 7L, —BRICTFTRICGRE2FEIETEELDSH S
RBIZE > e A2 (1956 6, 19574F) Ho7=o LA L, RECHMIZLBHIHLT 38
FEEgEh TV RV,

RELTEBO LI, KELICWZITEAE B, BO=Z20&%FFHY, Zzoff
EICHIBATEAEL T3, ShE5DEFETThLEMRIOERICMEL, B THNIE L %
ShTHY, HEIBMhAERMUBEMEO THIEESh T3 (M-30), 1960 F 4 5 )i #
R ko TREBMIcEES N, FENEORE, #BRCEBOBILITOATE ALY, WHED
EEEIE 2 MLBOBREIEFZEAEEITILRELE > TV S, B S5 AMAPARL T/
W2 DT, BAICEIBMELERDSEICD: ZBBOPTCHRED &) 2MERRICEE &
hT&ae#EL

BHENIOBKIEEELdNE, UTOEIThH3, LifEzHBEBMORIBLR&ENL
UCTHBENEID 7 0 % S BUCHEBIRICREBE L T3, B THEICOVWTIE, FERE Db
ZEFMLERIIER Sh TR Y, BRRZBLshTuzniy, EXRFtEAH» SPL0FH
H (R4 ENEES) 2R THRIEANLBET 3L v, HREdEICH 5 L) 2Fhic
FEoTWV3 &Iy, FHMADIED T Y b —VOMJIIBRIZE > TITFLATW S,



426 TLHEEREREDEENRARRE K465 H25 5

EPEBR (BH) RTHEFTbhIMe REL L, TEL KBTI ENEORE S &
UHR, BTk 3FEOBES LCERNOBILTS 3,

LEIMBIZOVWTHRTIEHOERLITL TE A4, BERICHESCRERE VS HHIc
HIFTHEL, 27, WTFhoMBIIFW LB IE - BUTEI ThhTsY, Bzt
EEDOWE, W LBRHOME - WEAFE-25BMELTITLATVS, £, BHTH
EOWTIIHMTEREICH 3 & 5 5 TR RT FEIEEAMIZRASATYAY, 2h
BB EEHFESASTOATVS, 53V FORBOTELH K TELMOET I EL
TREEOBFILLY, SRERMIBHHEENTOhEFEN BV P KRELEATHS
Yo ¥, FHHIZE T ZHBEOLRHIL, SRAI, EHEIITIR, BEHLZERIIEVTAR
LB TMBARL L HICED SN T EATEY, Hh20: FOBRCEES L, BHLHER
RE-Tibtah T3, JEENTIIHMITHTS 35, ERACKEBIEEShTED,
fhod 2 FFITHB L THESIEDABHBEN 2RI TV 3, 22 TRIKREVO, Mo
TAMEABL B O LBHEORL A ZHENNT, ROV ZVOIEBRBEOBHL v
BANTH»3Z2LTH B,

VI RAMERLSE WML AU TEROME

1. RAMROXFHS

HBILBNRZ &)1, BHPLRLCEOTRBERIEWOERDBLEALZENTIE DY
27 LAL, B LORFRBAER L ODERE IV bu—LLTwL 2012, BHi%
LRIOBRE 50T, EYHEXRLEL(NBSH A RRREOBEMBES 2T NEL S
B\,
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MOEE, 3. WNIIRBERO KA, MEEROI AL FTWV 3,
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Pul 2 BERR AR T 31213, BRICRVWVIRBICGRNW:-BRRBIVETH S5, L
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ZWNITH 3, WIFBERXOBERTHMNEMIZO>WT TAJilE 20RABICRFEERTVSH
SRIRB AW ISR T 32 e ARE, (I, WIRRER T 2 ERFHOMET) BT
35, BEHEEOFA T AETEN CBERE U OB AR LUAR - L7V 3
VEMELTOBENRLTHY, HLETTHLAMEFROWNREDSOBRAIIL LIMLT
WV, WNEEWOEFEOREL L CRBL, BUICEETIZLIZLD, LOFEHZEK
TAMOBEEF ERE252, BrL2EBRRREERTIZL1223LEX 5,

BATBIZEW TR, FENEERTOREBRELOBELZHL T E>TVREV, &
K% SIZITHERNRD T ANEWEE, WIIECENTLZNRERTH 5, AILETL I
U EETEH) 2L 1 L->TRRT B L VWIBMASE L THY, REIKEOHO—FF
LLTRBIISNTWS, 2ORKTIIERNEDO2EAVRIVRVAFH>TL»ENE
THEH, RECIEYLEL2ED-REOFL L VI BRIIF, 5121, FHREVWIE
WHREAZHRETIRFIIEVTY, BADHEY HORBLEERAORED T TNIZHS
h3L52, BHEEDLADAREOBRIAMTH S, 72X NOKEDNY FTy 7912
BFMBYCREOTRIIMT AEAS DY, BHESITWIDLRIRELENFDH S,

FAY A EDHBTIIERRGCHAREOHBRLERL 2T NIEE 5 20O T—HICIE
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Wt 3ERDEBFRERRBERLEOBZEDNy 7 K-V &% o

2. ¥ % F #t

ChECBBIESABICE 2 ARECHAOUN Lk, FROFESL LIZOVWTHANT
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ba—nick- TEEHN~THN, 2O&ER2BOID B - 3FAW T3 2L 2EBEL
RRESANBISNAERICHZZEABIToNE, VE2ZETRRZL I ICEBTILT
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Table 6. Change of vortical distance of falling water and pool depth.

Date 1980. 5. 23 1980. 7. 14-7. 17 | 1980.10.1-10. 7 1980. 12. 4 1982.7. 28
Discharge 2.07 1.19 0.62-0.68 2.73 —_—
H&D H D H D H D H D H D
No. 1 Dam 0.25 2.00* 1.30 0.80** 1.30 1.90 0.95 1.50** 0.55 1..70**
No. 2 Dam 0.25 2.00* 0.50 1.20** 0.40 1.50 0.20 1.60** 0.20 1.40
No. 3 Dam 0.15 2.00* 0.55 1.20** 0.65 1.20 0.50 1.40** 0.35 1.60
Date 1982. 8. 31 1983.8. 15 1984. 9. 28 1985. 8. 23 1986. 7. 28
Discharge —_— E— 0.80 —_— e
H&D H D H D H D H D H D
Fishway —_— 0.30 0.30 0.20 0.40 0.20 0.45 0.00 0.50
No. 1 Dam 0.53 1.80** 0.40 1.00 0.40 2.50 0.45 2.40 0.40 2.60
No. 2 Dam 0.23 1.60 0.30 1.40 0.30 1.40 0.30 1.45 0.30 1.40
No. 3 Dam 0.40 1.70 0.40 1.40 0.50 1.60 0.50 1.45 0.50 1.60

H: Height from water level of the pool to the dam crown. (m)
D: Depth of the pool at the point of just front of the dam. (m)
Discharge : m®/sec.
% : Estimated value
* % : Showing the real velue is more than or equal to the value.
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Fig. 32. Structure of the fishway constructed with the No.l1 dam
in the Rusha river.
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Fig. 34. Estimation of channel course change. By means of reseraches of
microtopography and processes of channel course fluctuation,
narrowed places (%, %%) or remarkably meandering places
(% % %) can be identified. These places are estimated to
become the points of abrupt channel course change.
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Fig. 35. A model of sabo works considering of conservation of natural envi-

rommet.

To control bed movement and channel fixation, the low dams series are
set at head of flood-plan (a), curving place (b, c), a place below narrowed
place (d), and foot of bank erosion. Fishways should be attached to the dams
to guarantee fish migration. The channel fixation works make much of the
original shape of stream bed to keep variety of the stream environment.
Near the low dams series riparian forest should be taken roots.
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Putting large
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HBEETRECEEL, FBRALL->TRYS Fig. 36. Channel section plan which makes
5 AOFENAFT B0 & 2 NEBERIC L much of the original shape of the
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Summary

Usually a purpose of sabo (torrent control) is to control sediment discharge for
prevention of disaster, conservation of stream environment has not been much considered.
In stream water and bed load move, at the same time aquatic life lives there, and stream
is natural environment by itself as well as social environment for human beings. So it
is benefical for us to conserve stream environment excellently. Based on this understand-
ing, the desirable sabo technique is studied.

In this study the auther regard that stream environment consists of various biotic and
nonbiotic elements, and is the environment for human society. As an object of environ-
ment conservation fish is taken up. Because fish is the most leading element in the biotic
elements, and is easily endangered by sabo works, and it is useful for us.

Coordination of environment conservation and prevention of disaster is especially im-
portant in stable stream. So this study supposes the stream where bed load movement
and channel course fluctuation are not so active as objective area.

In this study, first a concept of stream environment is stipulated, characteristics of
stream environment are clarified through analyzing stream characteristics as habitat of
fish, and real state of bed load movement and channel fluctuation. Secondary effects
of sabo works on fish are made clear. Especially a matter of obstacle to fish migra-
tion by dam is considered through leaping experiment of fish. Then standard and circum-
stances of sabo works are clarified. By synthesizing results of the above estimation,
conservation of stream environment is properly valued in sabo, and the sabo technique
which does not endanger stream environment is studied.

The results are as followed :

1) Channel course fluctuation and bed load movement cause bare land where ripari-
an forest is formed. The forest produces woody debris which affect geomorphic proces
ses. Stream forms riffles and pools under effects of gradient of stream bed and bed
load, flowing water becomes environment for fish being supplied organisms by riparian
forest. Thus both biotic and non-biotic elements effect each other and form stream
environment.

2) Fishes which are affected by sabo works directly are many of Salmonidae fishes,
Plecoglossus altivelis, some species of Cottus, Odontobutis, Rhinogobius etc. In this
study researches are done to Salmonidae fishes. For Salmonidae fishes are much useful,
they need various environmental elements, and they are available for object of field re-
searches. :

3) Sabo works are performed in upper reaches in river. Stream bed has steep gradi-
ent, numerous riffles and pools are formed, there exist rugged bed shape and complexly
disturbed flow condition. For aquatic life abrupt movement of bed load or channel
course change is drastic change of their habitat, stream where these disturbances often
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occur is not stable environment.

4) Concentratedly utilized place corresponds to depositional area. In torrential
stream bed load movement and channel change often occur, however, in non-torrential
stream magnitude and frequency of these phenomena relatively fall, showing different
characteristics from torrent. In this study the characteristics of flood-plain valley
which is formed around non-torrential stream are researched.

5 In flood-plain valley of the Ayumanai river and the Nuporomapporo river, trib-
utaries of the Teshio river in north Hokkaido, processes of bed movement and chan-
nel fluctuation were estimated by means of field surveying and analyzing of the ages
of wood stands etc. It is clarified that remarkable meander results from rare move-
ment of bed load, abrupt channel change is affected by the frequency of bed load
movement and even a deposition of small scale can cause an large-scale change of the
channel.

6) Sabo works endanger fish habitat as follows :dam obstructs fish migration
and channel alteration changes microtopography of cause an large-scale change of the
into monotonous phase.

7) As for anadomous fish such as salmon, dam does not allow them to live on
upstream area from the dam. In stream which flows into sea maintaining its shape of
mountainous stream condition, the effect is extremely serious when a dam is constructed
near the mouth. It is difficult for fish which inhabits in stream for whole life to maintain
the population, if they are seriously cut off by numerous dams.

8) In the Shakotan river in west Hokkaido, effects of channel alteration on fish
habitat is reserched. Channel alteration transforms stream bed into flat shape and
water flow into monotonous phase, destroies series of riffle and pool. Standing crops
of juvenile Oncorhynchus masou in the altered section is remarkably small compared
with that in the unaltered section. Because rugged microtopography and complexly
disturbed current have some significance as the environment of nectonic fish such as
juvenile O. masou, alteration destroies the environmental variety of their habitat.

9) In the Rusha river in the Shiretoko penisula in east Hokkaido, leaping experi-
ment of 0. gorbuscha is done. The fish is ascertained not to be able to pass a low dam
which has vertical distance of 1.3 m (from the level of pool to the dam crown). This
is due to the fact that the pool under the dam as disadvantageous profile for the
leaping behavior. It is suggested that we must pay attention to the tendency that the
vertical distance and the depth of pool often change.

10) In the standard of sabo technique, movable soils and gravels are estimated quanti-
tatively. Based on the income and outgo of the quantities of the movable gravels, ar-
rengement and magnitude of sabo works are planned. This method is predicted to be
adopted also in future.

11) A concept of stream environment of today lacks the understanding of stream
to be habitat of aquatic life. As the fundamentals of the desirable sabo technique the
proper concept to stream enviroment must be established.

12) Control of erosion and deposition by the combination of large dam and channel
works of linear formation have some problems theoretically and practically. Disaster
can be prevented by the works of small dam and channel fixation not destrying the
rugged microtopography. This plan can easily guarantee the migration and does not
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destroy multiformity of enironment for fish.

13} The method of low dams series aims at effective controlling of bed load move-
ment. Low dams series consists of theee or more dams which have height of 1-2 m, and
the distance of each dam is short. Consideration is given on this method which is thought
to be effective in disaster prevention and environment conservation.

14) Fishway was constructed to one of the low dams series on the Rusha river, the
leaping experiment is done again. The fishway which has very simple structure com-
posed of front dam and side walls enables fish to pass the dam, usefulness of the
method of low dams series is confirmed.

15) Besides the function of control of bed load movement of the method of low
dams series, the method has cnosolidating function in curving place of channel, so it
can control the channel in flood-plain valley preventing the channel form being straight-
ented.

16) The series of low dams should be set at the head of flood-plain vally or fan
expecting the controlling function of bed load movement. In the central area of flood-
plain or fan, the low dams series should be set to fix channel course on curved places
or some places which have much potentiality of the abrupt channel change. The
later places can be identiafied through understanding of the processes and the
characteristics of bed load movement and channel fluctuation. In addition to those,
channel section should be designed making much of the original shape of bed.

17) By means of the above procedures, the auther thinks that desirable sabo
technique can be actualized which are beneficial both for prevention of disaster and
environment conservation. Furthermore vegetation which is expected to take roots
around the low dams will improve the stream environment more and more.
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Photo 1. Channel course change
in the Ayumanai river. Water
had flowed under the front
inmost bank, by the deposition
of bed load of the flood in 1981
the channel course was changed
to the right side.
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Photo 2. Channel course change
in the Nuporomapporo river. The
channel course was changed to
the left bank side (to the right
side in this photograph) by the
bed load deposition.
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Photo 3. View of the altered
section in the Shakotan river.
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BR—4 FESEX i OEHE (FEFHI)
Photo 4. View of the unaltered
section in the Shakotan river.
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Photo 5. View of the low dams |
series in the Rusha river (taken {
in 1983).
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Photo 6. View of the low dams
series in the Rusha river
(taken by Dr. Y. Ohtaishi in

1979).
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Photo 7. Leaping experiment in
1980. A fish (0. gorbuscha) is
leaping in the left side.
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Photo 8. Fishway attached to the
No. 1dam in the Rusha river.
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Photo 9. Leaping experiment in
1984. The arrow shows a lea-
ping fish (0. gorbuscha).




