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Fig. 19. Location of sampling points
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FEARITE, HARKOBEIXSTET, 1F-3E-5E£T~84 - 104F +12~13 4 - 20
. 284  A0~42 FOMBAB A, FRRETE, 77 OWRIED RV, B - £l
DERBERALR, BEALOLDRIIEI VECERTH D, BEO%TARILRIES
ERTHRE R b D2 <, TEREM L L TR R, HRHEE S W RER R
HLTOBHARKS CROBAE, COC L, BEEEAOLEONS ) LHEEMSh
BT EMRBE LRRL, BANRARICENTHEEBBEEAB G L2 HE>T 5,

2) RO K &L

1900 ELIRE, AR FCRAELAFARERE-1DOLEITHS, hbDOREDS L
BEEEOE L > b DR II0 FLRT OKE TH 5, 34 TE 1959 45 48 Il 5 &,
1966 4F R H LAWK, 1079 FEE20 BRERLRHIDID,

| -1 UBERTO%H

Table 1. The disasters.in Yamanashi prefecture

Precipitation (mm)

Year Month Day Toral m::iirltfum | note

1904 Jul. 8-13 309 124 tyhoon

1907 Aug. 22-28 327 132 tyhoon

1910 Aug. 2-17 583 . 223 - frontal precipitation
1920 Aug. 2-6 155 .| | 96 tyhoon

1935 Sept. 21-26 420 186 frontal precipitation
1938 - Jun. 28-30 260 130 frontal precipitation
1943 | Aug. 4-5 133 131 frontal precipitation
1945 Oct. 3-5 308 245 frontal precipitation
1947 © Sept. 13-15 310 214 tyhoon

1948 Sept. 15-16 255 223 tyhoon

1950 Aug. 2-7 160 . 111 frontal precipitation
1954 Sept. 17-18 110 66 tyhoon

1959 Aug. 12-13 195 160 tyhoon

1961 Jun. 23-29 338 182 frontal precipitation
1966 Sept. 21-25 179 ) _66 tyhoon

1974 Aug. 8 202 202 tyhoon

1976 Sept. 7-14 577 297 tyhoon

1979 Oct. 18-19 381 295 tyhoon

SERYE (LEBBIRE) OUL IR MERE LT - BB X 2%, TERY &
D, & x ORBHE AT LERMEBHBEERE L0 LINBRATORERESE L OX kY
20 12 7R Lic, AARINCIAT, LABBHEBO M BAE BB L RICR L RE L O
S AL
6~ SAFHIRES: 1072 4 (WF47 4F) S
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Fig. 24. Ages of deposits (Haruki-gawa R.)

BB ILE <, 1960 4, 1965 4, 1970 4, 1980 EM R OHBMLS—B TR LA BT E¥ s,
Fio, HRTRECERIID 023, 1975~1980 EIHBR Sh - MR LERNS < D B
h% (K-23),

FEARNAR TIX, 1920 4, 1940 FFRPH X hic i WK SP. 1,900~2,500 m o /M ¢
BAEL, 1967 F X 0H LUVERILESRETA bR, 12 1970 58, 1973 4, 1974~1975
, 1980 £OMREEMPBREBE IR T3, 2 ARTE, 1970 £ X hHWERBITERY
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HERCLHRIEL, 1970 £LBER X h - SP. 400~1,600m OB IE T4 AL
T\, KBEARTE, SP.500m 0L TR CEREURERCERE LD, Tibb, SP.
500m X b _E¥-Ci3 1958 4ELIRE 1960 4304, 1973 4ERi4E, 1979 45, 1980 £ O¥R A A
L, 1958 ELIATCIL 1920 sEDEBE—F cabhdrT &\, SP.500m X b T Tix
1923 ¢, 1961 4, 1968 AR S hicEMMARKMC b » TREL, LOHOHRER
ORBHMITZ DRI\, FLT, 1978~1980 £ L F LV MBI AR ECA LT3
(-24),

2. #BgOERBE

1) #XGEROEER

BEEBRBOBRCIE, ERADIEFEBINERL THRIAELDL, 232
ETHHERMAREINER LEEBET S LRI VBRI LORH V), EHERKLE
T, BEBCREB E-25 0 X 5 BB AR CUR S h, Tibb, BRI E VRS
hagaz, M1 ABRIN TS Lo ARERM2 2B Sh, BECI 2581, #
Wi 1 BTl S R 2 BRI DBETH 5, »

WEDO£IZ, F-25KkWT, ¥ECI OBRINIGHS MR L2 OBORFIET
ALY, BREOBETERAL L2 OROEINXEANY b, LictisT, REEOR
DEFIRBC X W HERBOHBERRNOH IR E L 25,

Deposited ’ Scoured

B—25 HE Bt B R X
Pig. 25. Types of deposit formation

ChBIRBABCHRE - BEIVRCBBETH LY, LEBBHHBENEEBRE O
BEEEHA L, EROBAIT R-25 OMEREM 1 vLcBELTLEY, JhREVEER
ERHMAER IhS, i, BEOBEIY, BB 1 IHRT 5z Licix b, EBENR T,
ThOPEBEHORE, ERBOTE - SHACEKRR IR T3,

2) HMAREERAR

BMBOFHERCLY, Rvh27v73 /), BREINBIVERNCEST HE - HEOX
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%R E-21, 22, 24 R LAk, Ry A7 ¥ 75 )T, 1928 LT3 SP. 3,500m X b
EHRCIEEERYEL, ChI O TR THS0m EBRCHBLGEIITECHET 58A
Rt ¥h, A—-ATE #HBEICAEEIECERTSC &L, Lz, SP
1,000~1,600 m DT, HE L EEVBEBNCZERBEL TS ERHBRABRS,
SR i ARNCHEBEER AR LTV 55, BENCIZENCIAHATS 5,

EBE)|Ti3, SP.7,500m X h T CHBMBRBERITHTHEH, hibEHKT
12 SP. 12,300 m ¥ TOMTHBE A XA L, BoBWCHEREER X /RL TV %, SP.12,300m X
b L#CiE, 1969 4 % CHAER T, 1969 SELIRE, K SP. 14,000 m X b b ¥ THERME R A
B 7o T B, 1920 SEEHICIE, SP. 8,000 m {55 THBRERARTE, Zhi b ER TRk
BEATHD, LiL, 1969 4Eiix, SP.9,000~12,000 m ORI CTHE - BENKRERLZ DI
BH, chXbh ERTHEREREEL- TV,

FANEFHIC I T, % < OEBAEINC X VBRI N T 52, HMCE RS
RI-HER T, 1968~1975 SE DT SP. 1,700~2,300 m i b h, 1980 411k & DRI
EREHRERLTV S, SleMnlDTﬁfu%mﬁﬁ#&Bhé ﬂ»ﬁfﬁ TN
CHBERSR DR, EEER YR TEEE, 1970 £2:5 0 10 42/ C SP. 1,300 m 2 b
SP.800m ~:BFLTETNS, K EAR T 1979 4 ¥ CRABRICH BEELRL T
B, 1980 GEICITIE & A & DR THRIBI~ &8 LT 5, :

CDX5R, HERIEEIBEROFRRAC L VR S h, #B - GEE B—mATh
NI BN, A=RETH I ERCARIITS 2 L BB bhb,

3) TRBMRMEMERRR B

TEBBRBOE L AT, —BCIEREROLAERBARCADRS L 5, HHLHE
CRENBBANE S, WRETORMBEO KB R ER (1 km?) Yk b LRERECREL
THbhTWS, ¥, FEY I, BECEMLELARLBHERORY L - CTBBERL
LTWw53, ‘ ' '

VWhWAEBER TR LHEOLABE NS D, ZOKEE, BRFOBKEERMO
R L ZRHTE X 0 BIRGCHR L LOEBEYBR LTV 5, b E, BBHREIERC
KREVCEEOM & LTEBFINCIT 5 LA MERED, ﬁﬁmxm%oﬁﬁaﬁm%mbb
LAL, chbRmBEMciiEelsnc bbb RETHD V2 5,

| OB ERSREINhBBAE, BHERETAHIESE,D 100 EMOBMCRELLBER L)
TENTED, Lo TEER, BRNAELHL2URCTIERT, R—L1aBBHcsnh
LictFAE, ThbbA—EBEROLABORMTBHRARELERBACEH LB L,

ks, TABHHEILIAN RROBBHRBC L - TRV LI THLHH, BBHLA
BTERETIhE, BRBEORSIARDELLD, Lich-T, UTOFERTRETBEHHRKRL
LTCHTHEDLL, BEIOENACREELCBASOHB L HEBRAKT SWT, ME#ERE
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HLLTCERTI, KEBREBSLLUMNRNOALE WD B,

® R BN '

BRI (X2 SP. 14,000m X H EF) B\ TI198047 A1l HREFADHH
BdHY, coROMME (EERY) 1221 mm/day &KL, BRERL LTRIFERETH
Sl (LEOMHRREBFRAR L I—KLEV-OLEETH B),

O AMBFFOHER - HWEBEY K-26 LR L1, SP. 17,500 m X ) B CilH#EE R T
» b, SP.17,400~16,400 m O CHE L BEMWH R VE S h, SP. 16,400 m X » FH CHMRE
MERLTWS, #LT, BeHBELAERS VDX SP. 17,000m 55 CH Y, SMELE
BOWT0% ZEDHT3B,

m3 ' 3620
2660 []
- =
2000 Deposited T
1000

gl

1 Y T 1
14 15 16 17 18 km

B—26 198048 AoBYHLEE
Fig. 26. Deposited or scoured quantity in Aug. 1980

SP. 17,000 m £ 3% DHR- e O MY H-27 i Lz, 1979 £ #E K X b, SP. 16,750~
17,250 m DT 1965~1979 SRR I NICHEFA R Sh T, Thb o ¥ M,
1980 £ 7 AL ABERK, TEIhTH, EREL~OLEERYLCY, EKEEOME
T H LTS, fodxiE, SP.16,800m 3 & SP. 17,200 m {135 Cid#icic L A H4
#L, SP.16,950~17,100 m ORI CiX[BMEBXER I TV 5,

B#E DO 5> S4B O+ FABE O MEY T 1R, SP. 16,950 m {4380 7 A HERK
AT, 954 (1970 £ UBCHR S hickEch s, Tbb, 1980 £7 A 11
BRRBELALEBBHEROBKL, IFEMBHMELEBRTSLEBSHHELY LEbY, 124
ARFEBLABRIh BRIV IRROB R THAS LHETH ENTES, £LT, 12
£, UELEBEB~OEES AL, - i, HWHERMR B LE<BE T57
5312 - 1 EERLTD,

1975 48 f§ 23 A X152 mm/day (L ERE) OBFELND 0P, BRERII20 £FEEC
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B

j’mn

)

P. 17100

$P.17000
Bl—27 19804 8 A o #EFTRIRR
Fig. 27. Deposits formation in Aug. 1980

YL, 1980 £ D LRI THBIHEY K E» o, L, BERIVIELHEF N
1975 R U TRA L, 1980 FI el R b L AR Lic 2 &13, L ABEHEIT 1980
EOHFRKEN o EERLTVS,

Gy n & M

AT, 1959488 A 12~13 B2 366 mm (B D) OBFEND D, SEII~DOWHHE
+HEHWI20F m® L5 TS TARKELIABE NS -1, FORBEICLERES
REERHLIEL00, FOHEBOREIL15 FLEBHBHEAOCS { —BiL 5D T3
T &,

1959 E R EHOLABEIIBD CTKREEARRRTH Y, CORO LB BRI & EKE -
BRAR ML b DN F-2 ThH B, SP.2,800~8,700 m TIXEKIEIZ100m LA ETH b,
FY FaRed 150m M EDRKEA 1km B BT 3,

1959 4 S ERE O YLK I T I CEFHRIETIEFTC L D 30~290m L E L Bbe i
T3, HEHITEAKBR IR T3, BRIBCHE L T—RERL, ez, £k
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‘ F—2  FEIKE & 1959 £ KT TE (DRI
Table 2. Width of river bed and flooded width in 1959 (Komukawa R.)

- “Width of Flood
\ SP. (m) Slope "Nldth il (195.9) note
min. max. min. max.
0~ 1,000 1/37 55 90 . 40 90 transportation zone
o 1,000~ 2,800 60 400 | 50 200
1/25
g 2,800~ 3,900 ) 200 50 110
= 3,900- 5,700 1/18 190 345 100 290
g 5,700- 8,700 1/14 100 390 70 160
3 8,700-10,000 /11 40 00 | 40 80 transportation zone
10,000-11,800 1/ 9 85 300 50 150
gm 0- - 100 1/14 40 80 40 50 transportation zone
—§ ‘5 100- 1,400 1/13 150 340 80 150
N 1,400- 3,000 1/10 40 130 30 100 transportation zone

T SP. 1,000~8,700 m, SP. 10,000~11,800 m, F v F ={R-Cix SP. 100~1,400 m D[ TE
FEAE O 1/2 SR I TIE CEBVRIE) <b 5, —F, AW D SP. 0~1,000m, SP. 8,700~
10,000 m, F v I =2{Rd SP. 1,400~3,000 m DT, EKIE & BKH T8 GBI RE) &
REE-BLTW5, £LT, chbORBOEKE100m WA TH b, KOs - FHE
TIREKXFELETEIBRCKAZ L L TWAZ L2 EL bR 5L, 1959 FERKEED L
EBBHAICHET 5 RRABROBR KB 100m LE2 50 LATES, cOX5E, BEY
BB X VKR TECEANRD 5 LT, BKBAE S RhEBEKORERCRENTE,
ERFlCB\ T, NHEELRADL 1980 £ EBHEASN12E - UWELEEMT CHE
LTuhnwo s TEMTLRS,
3. BRI

1) hEHEN

FEARNCE T HEKE & HEROE by B-28 iwpi Uiz, ®EKIEE LT 100 EDHRBE
ShiHBERE COBEY Lok, TLTC, PHBHBEHEEY £-3, 4R,

FEARNTRS 2 #WELOARIE 1/20~1/14 L& <, ZEKEX10m U ETHS, # 4
EDBEEACIARR YL E, BEREZSOmUTEETW5, # LRCIIPHERITEE
1EiX80m, HEIL1/20 THHYLHEOHERLALNDY, oLk TRIZAFE LD, BIEK
IBE15m LR Ino T\ B,

ABEARRTIE, SBIE SP.550~600 m ORiX, # 2¥RHDOH 110 THBHH, Ok -
THIZW LS OARARTHS, REKBESP.550m L H FTHRTHRBLYREL, 120~230m
L7eh, SP.700~850m DRIX60m, =hXh EHiZ2Bm HTF EBRICKL feoTW B,

LT BB L, ERBEZEARN, 2V REER, KERARTRBCTE L, REIRI,
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© 200 Haruki-gawa R.

Width
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Taru- .
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B—28 BIKWE:ZRIE FEAR)
Fig. 28. The width and slope of stream bed (Haruki-gawa R.)

FR) & 2 A RCBARERL, KBEKRTH LS DRAREEL TS,

2) HERHOHER

EEMOMBIL, BHLAIEETS L X THEBABR IR, ChiidsHEE
L, EORMRHARMSNER L TP CBRTH S, L LT, HREIS JCARIITH
bhick s, #EHOBE - WK W) OBBR, +ABBORKLEREYS L CRE
THRRBOMB L VRS,

BANCE T, FAREABAR CHRBROBBRERAZD DI, = DERE,
LTS LKA (KR OREOMARCIDLDLELLR, FEYNEL
s HEEEBOEEBC OV T TRB<5, .

m 9% »n R

£ ARIRH OhBHBO LEORKAMEIL, 16 44 (1964 FHR) KB 75m TH Y,
10 FFEAED R OHERE M TIE2~3m TH D, FLT, £ENAEELGRIVRL, A—EHc
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3 BERBEOEL
Table 3. The slope of stream bed

——— Section Slope note
TTe—
Haruki-gawa R. | SP. 0~SP. 850 0.09 (1/11.1) Sedimentation of sabo dam
SP. 850 ~ SP. 1,050 0.06 (1/16.7) Sedimentation of sabo dam
SP. 1,050 ~ SP. 1,450 | 0.09 (1/1L.1)
SP. 1,550 ~ SP. 1,930 0.07 (1/14.3) Sedimentation of sabo dam
SP. 1,930 ~ SP. 2,230 0.15 (1/ 6.7)
SP. 2,380 ~ SP. 2,530 0.05 (1/20.0) Sedimentation of sabo dam
Taru-sawa R. . SP. 200~SP. 350. | .0.07(1/14.3) Transportation area
SP. 400~ SP. 1,000 0.05 (1/20.0) Deposition area
SP. 1,050 ~ SP. 1,450 0.06 (1/16.7) Deposition area
SP. 1,600 ~ SP. 1,650 0.15 (1/ 6.7)
Oharuki-gawa 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. 1,050 | 021 (1/ 4.8)
x4 EKEOEEL
Table 4. The width of stream bed
T — Section Width (m) _ note
Haruki-gawa R. SP. 0 65 Sabo dam
SP. 200~ SP. 700 120 Sedimentation of sabo dam
SP. 1,000 30 Transportation area
SP. 1,100 ~ SP. 1,530 80 ,
SP. 1,530 ~ SP. 2,030 120 Sedimentation of sabo dam
SP. 2,030 ~ SP. 2,280 150
SP. 2,380 ~ SP. 2,530 120 Sedimentation of sabo dam
Taru-sawa R. SP. 100~ SP. 350 15 Transportation area
SP. 550 ~ SP. 1,500 80
SP. 1,700 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. 1,050 25

BELELABEL AR, Dz &il, 2ARERFHLEABBEEII NIV EERL, X
FEARO 12 £4HEHORENHI0mM THBEZ b, # L ROLABEHEESENHT
NIV ERERERS,
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RIKIER, HERREE TR 80~100m THABBRBECH L THNEICK <, RIKHEE LT
EVHE EFEREORBLEADRBZ L0, THRHEEBRBEALIAS X5 RKBRERY
Edle o THBEBABRIN TS EHEIND, LiziE, ERFIITIE, 1980F7 B0
+TEBIHT 12 EARBH I VFLUEBEBCINOIrOEEYE L TWD, LT,
12 FARBERCHAIhEBHRE Th- i 23, L, #ARTE, HEEEE
B hpELST2EHOERCHANERZLAY, CODNBHNEERIALALRS,

thboz bz, BWRERBOKEBOBRBILKEN L, LEBBHRABRCERLEL L
W kb, LEBBHEBEARL- L LT, EEBOMEERIE, R THE - ki
YEOETEVS LD, A—KHTEEORRLE - RBLELEBHTLIEVIBREBEL
5, LT, COLHCHRBLEHTHZ L), BERABECH L CERKEBXIECEEOH
Hu#EBORB THL LELLNS,

i) X # kX R

K FARD SP. 500 m X b FH TiE, SP. 0~400 m i& 57 {E4HEEMAH b, O, SP.
100~200 m iZ B » TR 11 484 - 19 FA ORI, AR 12 F4RBIBR I
Cwb, FLT, SP. 300~400 m OIcd 19 FEAMERHI L BN, T hboX¥FEo NI
0~2 GEAE DR SEHR I TV 5,

1980 4EBIFET, 24 14 - MELRFEMPIFEET L 0D, S57T4 194 124 (11
ExEl) EOZFEBUI PR IhcBRICS, ToHERL TEREI BRI THRERTT
BB, LichioT, BTELEFMMAERINTHH I E AR AR INS T TOHK
56~20 £ A DOHERMAHH IR TE D, 19 FEERBIABR IAICRL, hbORERMT
BERFCIERIRTLESLbDLELDRS, A, 19 FEETRMTERE OF LR
Hud 12 4 (11 44) ERMEERFRC, 12 FEERMBREOFT AR LWL 2 4
HEBRECHER LI D EELDRSB, ¥, SP.100~300 m AR D 19 54 MR,
11 SRR RNCHEBIh, BEOT ANk TctE2bhd,

KERROMEO L, 57 F4A%RM: 13~17Tm, 19 E£4#EM: 8~11m, 124
A (11 4F4) BB : 7~10m, 0~2 FEAHE: 1~4m THB, KAFEAROBEsALRLE
Y, COX ECERBICHESh, LABEBRE L OBRY L Lo bHERMABE -
EEEIhs,

ek z i, 2EOKBEcLEBEH LDV, BHNCEOIONROLD X D/ HETH
Sl EFEETDHE, HLABBOMECRAETZ2 XV PIRELALEBEC X THRINSEE
Wik, BOLABEC I D HE L, FHEMMES VT LB L, KB L ABBRCHR
Thr#E, FREEARVCIEXZERLTVWS, 2L T, ARARTESRZEREE %
BL, +A#BEOBE LT REMEE TS E V250, LRAOHER - i3, X v&fo
HEHC L DEHBEIhTWDEELZDRD, 0% ), BEHRBOKXNC X b, HAT5HER
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REEBBARML TS EEL b LRTED, £LT »EERICHI B RRBOEBE,
O +ABERE HR1IEE), QBHHFAE O HELEM (BKE) X hE#EFTsh
BrEL DR,

IV. ZERLEOBERR

1. RE#$EELIROBE

1) RELEREIOR

B E LG, FHEHACWERSE, i, R<F, BESRH L, #ENcls
EEBBEAATOI, BENCRTHEOKER - BE T 5B LITHZ LA TES, #BE LA
BE) (R BR L EKE EOBRICBETAIHREL LT, £REOB LG L LTOY
BEL & AR 1857810 MR O & FIEMR & OR D, JhIEN & BB OB,
W5 £ L DWW ARD, #F AT LDINBOEKRIHED, FREBFOBES 2B IDZLFED 2
Vir - AMBECLZLhBIHE, BREARCOVWTHRLDOAILIORS L,

FEARNC B\ THERBOBBRG L ZKMF (RIKIE L QE) oW ThBE, ARTIX
SRR E U CERBAER S h, Bt Lokt ol teny, 2 VRTIE, SP.
100~200 m DR X < FEM CTEHEREMIZA ST, SP. 400~1,400 m O TIXHER#L 2 K
h, FEKEL80m Fik CERRAEIIFIH 120 OBFYELXYEL TS, LT, EKRAR
Y4 P ETRIERS IO EEMBERIBREIAT, OKMCREEREBI®R LT3,

AFEARTIE, ZRARLS U ETHHEEBIBR I, ZERBX10m L ETHB, £
LT, SP.900m X b LW TR I h¥, K\ 25m T, BRARH1/4 L E
EhoTh, BERABROHEMCH L TEEKBIZERIR 5 L bi i, BEKEBOE
Lo FRERBMERCR T HHEI B LELDNS, _

FAN L, SP.2,000~2,300m TEKIE 100m LI L LTHER Y7 L ETH-Th
EEHMIBR Eh, AFERRTIHE LS P ETH D5, EKE100m DLy L TAEDOL
AOHRBEZARA T3, T, 2ARTE, LEBEREZNIVA, EKE20m L ECHERE
WEBRL TS, 20X5K, LANEET DI, ZEREXNEVZE, Tihbb, ¥
BT 585 EREM OFEFLBERHGLELLRS,

2) #HHOFER LBHHM

RAENBETHL4FEMTREFO LI RLIABEC L » UERBABR I, BB LC
BERREFBHES VR EIhTVS, BEBOBRERIEROBAERT ELLBBIC X »
THEINRD, TLT, TOBBIUEHERBIBR I THEORE - BERRHERLTW3,

BRC X VHEE ShICERBERERT1I~2 EORELE T 52, HRHEEIMO % BS
RIZELVRTTH Y, BREY L - OERBBRERL LIS, £OMENARETEBERIIIE
L<ed, fizid BRCSEOENHMTHEBHEBRERC LIS FOERDLLEBR X
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hs,

WENH L REBECI LA EE L OEBET5 X CORMBMTHSH, 5%, MKE
BET 2000 TOFRR, BFATIRAETHSI 0D, &I TIRERL TrHBRE
¥ COMBEHEME:ERZ L, LT, ThXXRLERBHR OB TEDLT LT
BDOTH B,

3) HRMBMAEFTHMORE :

MHT 5 EACN U TRKEE LS CERBOBE 2HHTS L &, —Bic, KB+
TEVERT S LR TTHREYHARY, RBLEOS R T 5 XML EEbE
ELT5, HHRBAMBHE TH DD, HETIH L L TCORERMELETH S,
FLT, 2ENERLEET ABLNEKRBOBVCKETE /oY, ERIEHEEM L RE
Eiesh, :
HEMHECS TR IhAHEBIERRYETSHENEL, 205 bEAHERMI
REEN EL, ¥BLALAEEEHT 5 2 coMMT b bHABMIRY, ZL T, BAKK
FEVEMERMIBRERVE S, Ll THEMIEY kD, chb#EREMELT
ZnE, EBEEOHERER RKE BAE< (5), EMXEFROOERZRN ET5
HERE) N &< (kL) 5, Thbb, #EREMOKXD EHRMHORE L OBRICITEA
M5 AL D,

Pl i, %y H 775 2 JIIZHE=EILR TLE, SP. 2,000~2,400 m DR T 3 4, SP.
2,400~2,600 m O TR0 FOHBPHIE»ER LoD, Zh X v EREEEHSE, THRiIVL-HE
HHBHH TH S, SP. 2,000~2,600 m DRFOLHKIEIX5~10m, SP.2,000m X b Fiix15~
25m THH, BHHPHOE XL, BEREBOKICI - TR, T3, —BIIT, WAL
WREHMHE L AKX 203050, FOFRPHEE LT, ezl HWEUBOFEOHKE
(W:B) Hi#s, 5 EOHR E) HHE, - , 100 FOHERR (VB HH L VIR VAL E
2bh, thALOERMHMTHEBEMCK U ABERBEORAEZRL T 5,

CDX R, FEREOWHENMIEEEHMCI VBRRAYLY, WBOLEARE - H&HT
XoTRRD, kizd, SHLOBEDVCLALIIBAKHEELUTH S0, EEEROKX
NS, FOWBEOLABEBHEMCE U THEHMERNL, LEBEERCH LTEE &Y
TRLTW3:EBLbh5,

2. #ABRROBMORIT

1) LRBHEAN - BECHBRGM

ERCHEBTTRLEMED S L X LRI 2 BRI RIS, Co%EM
X, ROLFEBERE—MIEEIh, FLRLTLREHRIRABER LD, FRRBERES
SFNEEESREHB LT, WhOLREENTE, T HEBHEMIMETHBID,
EEMOBEH L TR BBLMSTH D, exil, 2y 27v7750)ll, ERF LTS,
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FEANCETADRD LS, BAOHBEOTABEND S &, HEHMIZABNEERY
BLTL%, %, ERNDIOSKR, HIBEAXTLAKOTABEIEE L 10 BERM
RTRET 5L, EEBPRERIBROSAHMBLRL (ATR-24), £ DM QAR IZHK
LTL%E3, ,

PRINERWTE, 1959 FEOLABEBHFBD TRBETH - lcdt, TORBEIh
TR, TOROIABBC I - THEIRDZ ERBELTVWS, ZOZLXERY
MEeRWT@E D bh, - TRBOKXKERKETXMTIX, ZoORBRIhHERRIIRED
BEHE ST o, ToZ &, REELABEC X - THR S hicERRE, To®OB
BHENCORBORB L LEb b ¥ WV EREIATREMBRET 510, BHUEIE
BB LEEBRTHBDOTH- T, BEF) - ZEINCH BB LRFHER CERB LD 2
CORMFTH B,

EARMCABMZLLRD L5, 20 LEABHREOREXREETRETHHE,
EFHMOHK - HROBERE Y, BEHREOSME U CHAMMOR L, L HASH
ToHZ b, LT, CORBNALBEERERETLD, K-29 CBEFIR LR
DBIRE AR LTz, MM D, AR Ehictk, ¥EM D, D, *BR LI +ABBHHE
S, S123H Y, ThHRXDyABRINTHORKES: X H/IRKTH S, HBBOHE T,
T, ZWBhIE, To~T, OO S, L H/PNEVHBRI VBRI CHERBIE, S;CXHH
WMilicz bwinh, To~TiH, Ti~ToBTHREDOZ &Hh\\ 25, DX, HERER
T, I ENOBWRBBMORVEREEERTS L5 hLaBBHREE, Thothi)
BEAKEL, BREMOREVIABHRAROKNNZHENHCRAL T2 LELLRS,

BRYRE, BRHEE:FARCBEEELYRLTC3, BEBEECE, O 26k

3 2
1
A
N
i : N i
L
Deposit i Ds D1 | Doi | D2
Survival TimeSpan; T3 T4 To! T2
Scale i 83 S$1( i i 82 i
Frequency RN rY

H—29 BRURRLHEFN L OBRK

Fig. 29. Relation between the scale of bed load movement
and deposit
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Fig. 39. Potential curves of each section of the rivers
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LW IWBEYEFNCER UL, £ LT BB HEcEB Sh, HEEE (R,
FABERE 1km? 4 D) L LTRAIhIBENE L,

CDXOR, MROEEER, “HEMADOLAEENELV il “BRKCERIT S
F+EBEHHEZEL tvbh3 X5, ARACSTHHREBEOREC L » THEEIh T3,
L, RECBERNENCELTSLDOTH-»T, MEOBRINRIABLLO—WMETDH
B e, BREOBEIRBEORE: LTERHCABEMNT bhTERbiw,

WM (T) L ERRLEGE (Qur/d) L OBfGRY K-39, 40 TR Lic, WM T LA
BEOBE YR LERNAERY LD, LidioT, ZoBFR YT IHRKEREELLS, L

T, BRLFARQur I TN T2BHTELLGETH ), HNNLBEHARERDL, HE
OBARERT Vv » VR ELTRBE LI,
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Fig. 40. Potential curves of the rivers
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BT Ve VBT, TABBRABLIARC VW TEBRNRER LI O T, FoBgL
LT, M@ROFRE HmEOEE, T=10+AKQun), T=100 &L T=1D+HED K (Quun/
Qi) BT bhd, £LT, chbRIREOBEOBRNR LELNEBETLTW5,

3) MEKEDHRN

(i) RFvY ptiROTER

RF VY VHBRECLZ DN AHBEOBEII K41 02 L EFM L R BEGR I K5 X
h, £x0BBIKDEEYTHS,

E R TE R

#HER: SBLRIEBHEOF Continuous Type Discontinuous Type

fLixin <, BEREI BT Qa Qa
HEL B2 LR, BE
ABRERMER L ERB L T
%, TABBRBIIHARENL
@5 EmERrL, HBANMEZ

i 2 PR - E B EFJIISP. 1,6200~ T T
18,700 mﬂﬂﬂmk’-& ,‘Ohéo B—41 #7 vy v R0 BHER - TERER

Fig. 41. Continuous and discontinuous type

ARE R Efl‘.%?ﬁmﬁl}t sk of potential curve
Bt ABEBRE Dol &
AL, BEOLLBERE L
BEOBBL DA THD S )
Le%EbL, BHEETERY Qa /// Qa
BEERT, AR, %ons |
77 7 MERZMBILR S L O
H B B Ji|-SP. 0~7,500 m 1= Ji N
R Hbhs, ‘ T T T T

i KTV LEEORAE ‘

BEIIRAZ O E TS LR R,
ZTORBIRDOER Y TH 2,

Type I WEH: B 5B
BWIAHAEOBREBRE L
LEOHBERTHD, 2 h
3 Nesds8H% LrEm. P
BREOREN T, TR4ELR T . Ty
Hic, TOMOEBABRL, B2 #7 v v v A RO
BRI R 1Y < T /)'t - Fig. 42. Shape of potential curve

Type 1 Type 2
hee P

Type 4
BER B
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LxFT, fkxi¥, Xy #2757l SP.4110~5400 m (3 £ Hi~10 451), FA
NZHAFEAR 2 EW~5 £ CRENCAESAS, LT, SRICKTS204%
WOBRK L XL VHCARMEES & OBIFK L AT, TORBILHI0ETSHS 5,

Type 2 REMLE: T ABHESKFBHC—EECESVWTWS 2 LE2RL, BOEPK

L ORERBCH AN RERBCELLLBHIIND, 2y h 773 7 )IIXH=
IR, &REJI SP.0~7,500m, SMRJINCHRBHC LIS, PRINZR L 7RTIE Qar
#2150 m¥km TH b, MORMEIZ 4000 m¥km B ETHSBZ Enbd, MRICETZE
ERBHATT7TRTHDHETHE, MORMH - FWALELOBBC DB L\ 25, ¥
fo, MBOBHME LT, REMVBECHELBHE L B4 OTEHFR LY, BEYCE
B METERECES 25,

Type 3 &RA: AEMEIABBHOEBCHR DN IBETH 5, R SP. 6,960~
7,780m, ¥v ¥ aRCABMCEDbAS, H-41 ORERMO 2B TRT 5By
b, WRLELRFHCAREL LI LT, 2OBETERNCLEBBES
RBELTSE EXRLTVA,

Type 4 BsBE : LEBEOELL, Wb REEERT— HB‘JFC& bhoiiiETH
b, HBRBOMBHAKAMBHERL, Ty, T o BRRPIERL T3, COB
BIALGAERE D B\ 1L Type 3 AR TH B, Th, MBBONEIX Type 1 415
BEABEBTHS,

(i) TRBEMSERY (o)

BT vy e VBRSSO RER LY, HRUER(T) tLRABE LA R (Qur/f) L DB

#hig,

log (Qaz/6) = alog T+$

THELEIND, Bfla, BBIVACHIETELABRQu/i ¥ RDDL EH-H, 6 Linh, HHB

OHBIFH () BREOTI HRL, BEAEOILUEER-TD,

KT VY y VARBEEBRRM L REONH, bbb, LABBBEYRTC L

b, EROEER a % [TEBBBEEN L L, TABEHES, NH TR X5 Bl

REOS MR X ) BRFBERE & FERNCEY Sh, %5, 6 LY a XOBEKI,

E W a=013~052
TEMH: «=052~153
Lk,

TEBHHEEOBE RN L a NI B EBL LY, a=05 fHENBEER & NEHFE O
EREYRL, a<05 THKEH, «>05 THREKH L VS LABHHERSNTE 2,
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*®-5 HEHRRD « L § (KME)

Table 5. a and j of regression equation of the sections

Regression equation log (Qaz/f)=a log (T)}+8
Section _ note
a B Qar/¢ r
é SP. 150-2,550 0415 3.76 5740 0.965 T*
Bw SP. 2,050-4,110 0.240 3.97 9390 0.887 T
28 SS. 4,110-5,400 0129 425 17770 0.786 T
Z 3 Sanpozanzawa R. 0530 3.05 1110 0919
g SP. 0- 7,500 0.718 2.66 450 0.882
g SP. 7,500-11,700 0.519 3.57 3760 0.937 T
g SP. 11,700-16,200 0.302 3.92 8250 0,965 T
& SP. 16,200-18,700 0.152 3.71 5120 0.960 T
SP. 0~ 3,660 - X 0.522 4,35 22420 0.789 T
) SP. 3,660- 6,96Q 0.906 3.98 9510 0.942 T
‘°: “| “sp. 6960- 7780 1.225 3.46 2910 0952 T
E SP. 17,780-10,760 1.130 330 - 1970 0.912 T
E SP. 10,760-11,760 1.154 3.36 2290 0.916 T
Q Goa-sawa R. . 1.528 1.92 80 0.883
Dondoko-zawa R. 0.887 3.89 7740 0.964 T
Maru-sawa R.- 0.623 4.06 11390 0.893 T
SP. 0-1,500 0.391 4,58 37710 0.975 T
im SS. 1,500-2,530 0.281 4,98 96120 0.941 T
55 Tar-usawa R. 0.296 455 35190 0.980 T
& Oharuki-zawa R. 0.407 497 92850 0.904 T
T*: torrential.
: ®—6 M[MERD a & B (M)
Table 6. a and B of regression equation of the basins
B Regression equation log (Qaz/é)=a log (T)+ 8
Basin note
. « B Qal/g r
Nukkakushi-furano R. 0.301 3.80 6350 0.954 T+
Furano R. 0.401 3.54 3480 0.951 T*
Komukawa R. . 0.821 3.90 7930 0.928 T*
Haruki-gawa R. 0.327 4.76 58130 0.975 T*

T*: torrential.

(i) ®MELR (Qu/b) & B
Qu/t CREBHLTVHLABYRL TR Enb, hy MEELRE] LR,
CONEE B ETEH, K5 6RBVT, RRWAKEXRMEZERECHTS Qu L0
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B,

FEREE: Qu=1970~96120m%km  j = 3.30~4.98

LERM: Qu = 80~1110 m*/km B = 1.92~3.05
DfExRL, MEDOERIXQu=1500m*km A TH 5, QuBKEVREKEOBRERH
GHBIRNELS D ERBLICRBERT, ¥, Qu & BRHFHELICELLTIRTHS,

(iv) RRLERIE (Quw/Qu)

Y BEREKAEDE L FPERPE L O X Y, 10 LT R2IEBMER, 10 L2 KR
HENE LTS, ZZTCRINDIBAEKEDE L PERDEDOE L H I, BER LR
EORBGRER TV, £ TEER, ThPheditLctAEE LT100 £RELRA
B Qo) EEELTFE (Qu) TRD, WEOLY £7, SR L, LEBBREOEREKEL
DBIRIZ,

2—7  Qa1, Qaioo, Qa100/Qar (X [E147)
Table 7. Qa1, Quioo, Qa100/Qa1 of the sections

Measured Calculated
Section note
Qai/t | Qulé |QuoyQar| Qu/f | Quon/# |Qaron/Qan
& SP. 150-2,050 5510 | 58050 | - 10.54 5740 | 38800 6.76 Tx
Eod | SP. 2,050-4,110 12170 | 39380 3.24 9390 | 28420 3.03 T
%’ § SP. 4,110-5400 20470 | 43450 212 | 17770 | 32110 181 T
> 5 | Sanpozan-zawa R. 1850 | 16500 | 892 | 1110 | 12760 | 1150
% | SP- 0- 7,500 940 — — 450 | 12360 | 2747
o | SP. 7,500-11,700 4530 | *24780 547 3760 | 40980 | 1090 | *Que, T
§ SP. 11,700-16,200 10120 | *25580 2,53 8250 | 33220 403 | *Qas0, T
&= | SP. 16,200-18,700 5650 | *10660 1.89 5120 | 10310 201 | *Qas, T
SP. 0- 3,660 35240 | *206420 586 | 22420 | 247650 | 1105 | *Qqz, T
SP. 3,660- 6,960 15020 | *390770 |  26.02 9510 | 618030 | 64.99 | *Qaz, T
‘f’ SP. 6,960- 7,780 3330 | *343590 | 103.18 2910 | 820620 | 28200 | *Qaz, T
B | SP. 7,780-10,760 4760 | *183730 | 38,60 1970 | 359580 | 18253 | *Qaw, T
"é SP. 10,760-11,760 4890 | *236280 |  48.32 2290 | 465570 | 20331 | *Qaz, T
S | Goa-sawa R. 210 | * 34620 | 164.86 80 | 95220 | 1190.25 | *Qaz
Dondoko-zawa R. 10390 | *211160 | 20,32 7740 | 460890 | 59.55 | *Qgz, T
Maru-sawa R. 4850 | * 78720 | 1623 | 11390 | 200990 | 17.65 | *Qaz, T
SP.  0-1,500 40790 37710 | 227870 6.04 T
;E ‘:—: SP. 1,500-2,530 115750 | *389510 337 96120 | 349860 364 | *Qqso, T
S & | Taru-sawa R. 35270 | *106530 302 | 35190 | 137810 392 | *Qu, T
Sk Oharuki-zawa R. 139480 | *595650 427 | 92850 | 606180 653 | *Qaeo, T

T**: torrential.
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%8 Qa1 Qar00, Qur0o/Qar (FLIKR)
T_abl 8. \an,‘ Qa100, Qa100/Qa1 of the basins

i . Measured ! Calculated
Basin | = e T ! * note
| Qu1/é | Qar00/¢ |Qa100/Qall Qa1/é | Qarn/é iQawo/an
.- - ; i
Nuk_kakushi-furano R. ‘ 8420 36730 4.36 6350 25400 ! 4.00 T**
‘Furano R. " 4580 | *16140 | 352 | 3480 ‘ 22080 | 634 | *Quso, T
Komukawa R. ‘ 13800 | *225790 ‘ 16.36 ‘ 7930 | 347410 ’ 4381 | *Qua, T
Haruki-gawa R. l 72870 | *254990 . 3.50 | 58130 | 262360 | 4,51 *Qar0, T

T**: torrential.

B R EW Quo/Qa = 1.9~105
" FHE Quo/Qa = 1.8~10.9
TEGE: EH Quoo/Qar = 5.9~164.9
FHE Qaioo/Qu = 11.1~1190.3"
L3,

+EBHREARALNCERL TV DHE, Quof/Qu 1520~110 DEERL, FEHL
TRAE LD BRAD S OIMRIITLO0 L EOETH S, BB L 5K, Qu 2R
LEARBETHZ Erb, Quor—EE L Th, Quu/Qua ¥R E & IREMLMTE (L x
W, AR 1959 4 X D Qu DERABICHA L, ZhICE bioT, Quu/Qu XL
TETWE), | -

RAREBEEL Quo/Qu) BK ¥ < 725 EREMBEI & 7e h, MICDX b L BHEME
WL ieh, £OERT Quu/Qu=100 i TH%, ik, ZOMEEBMEL LB THZ L
Wb, BF vy VEBORBLEART, BEEEOH CHROBHXHI LT hidnd
Tel,

LUEORER X DB LR AWK OB % £-9 AL,

VI SmBEo

L HREEE LRS-

1) REEREROUHENRRE
CEEERLARCETAHAL LT, RENORELEMRBCISILIEBHHEOLS
0P, B T L OBIFSY, ERPDBROAHANS B, ERLEBOREHE, HEHB
FEORRED bk 5, i, ERCET 5 LHEOREBBEEYRHNCHRE L D & LTI,
BRI OWBER™, L FEOWRE & OEROHEEY, REMPRERLLABEHBRC
BT 5B £5bTFbh 3,



Table 9.

x9

HF Ve AHBC X D HP SRR
. Characteristics of the basins distinguished by the potential curve

Ry H7v7 32N % B O N AN RN ® K M WM Ok
SRR T I AMENE © SP.7,50m kb ki 2H s L ARER ﬁzrac LEER LA DRI ERE, i
WL, frARELRLC | MEE, THRATERE: | Hlshs, | ERB NI,
P B, HAxh B, AR Ko F :zR 453 4 A%*zﬁrsx;&@ﬁi&& BRI -2y ns 2735
N SP.2050m & » Fikit | SP.11700m X b ki | E2~3 EMc fBO KX | 0RBOLEBYAE, . / NIZERESTE,
wEpoy  BESEFMTRARICAAER | HerrHm<, BNCRE )| CLEBBNS 2, | SP.1500~2530m &k | WAFIRARIGLS
" HCESEAERLCL | ORVCEEBHAMRLT | BORE - TR LB BAR, SP.0~1500m & | BT 22U A TMRET
’ %, LB, RE—BLERBELTE | 2ARTEAFRABMLE | Y
i SP.7,500~11,700m DR | T\s 3, iR o CHAN Ry s w7
12, SEEE(2~3 FR) A AR /T 5~10 R THB
A~Bpadsfl@ird, Brzrt,
SHUREAHRE, i) SP.IL700m X 0 T2 | 2KHM - XML LAAK | FXM - XX AR | ARG HRE, ﬁm
REREH P Th B, TEERE, bR IEERL | BEANxh 2, i LHER B, ARB L HP Xh D,
LESh | AR BB FRCH | ANE RS, FoEaR - ARIE | ARKRIMOKE . % | AEdARI, KA
Yy - TR 5, SP.16200m & b L:ifi7t | (MEEIE <, KTz | BN TRHBEESRE Y, LI, &R, 29 H2 7

PR LRSS, TR
AL, TEOBE LK
P B,

CTHREOMBREL B

S5/ OIS D,

Qa1 12 SP.7500m Xt b
TFTHCT 1,000 m¥km, LK
T 5,000~10,000 m3/km &

Quit = 7 i ¢ 210 m3/
km, fi o> X 1)« % ¥ € 3,000
m¥km Ll E ¥ RLT7R

Qa1 12, SP.0~1,500 m
L & R T 40,000 m3/km,
SP. 1,500~2530 m & K%

Qa1 * BOBE O HE

L ETHEERE, BR)NISR

VEELTHE Y ZORE

B0, BBBENTER

&f:o'f\: 5o

CRBORAERE S,

Wiy,

LT\Vv25,

KWL ER n it 20,000 m3/km | 7t T B, D15 FLUETH B, AR T110,000~130,000m3 | 2, HRIl, Ry p s> 7
i h TREOHABZTH SP. 117oo~16,200mr"1 7 REZERBIZH S | /km TH 3, : 170, ERBAIOKICs
(Qa) 2, TR B, CLtiud, foRM - %] SP.1,500~250m o/ | 5, . : ,
eal KW TR LA D TR~ | SP.16200m X b B | ARBERIEIC B B £ U 2 | R ARARS b ORMER |

LRV T B, | Ml ?mmmmn/p B @Pémoi@vo :
+EBRAR 8K | L, SP.7,500m X b FTH | )
, AEBES RGN D, T 110 L b, : .

: . ZRURNARBR TS SP. 11,700 m & h Tz XM - Xh & L AR | SR - fﬁﬁk %Eﬁ&. NS )m:mmy Lo
ARLER |V, KRSAEAKBTH S, | TERH, LK i&ﬁﬂ& BEHBER S, H‘llﬂllé:ha EXERB - H{H X h
3 AT EXELOTH~ | AN D, b SP.0~3,660m & ¥ v F P

' . L AR ey, SP. gﬁmzrm LTHEA~} 2R/, xmmmewmx ARz, WRTI, #
(Qa10/Qa1) | 2,050m & H FHTILAH | LK< 7B, ARV, KN, Xy ns 73 /)0

- SBIZEL %5, . DOREZE LB,
AWM EEBER, =& | SP.7,50m LD TR | FERDERIANCL . ARBERLHW SR
uw{ iTiﬁﬁ@&ﬁLﬁ% ARBER, Timz S| B, ' P B, .
RZEWTH 5, MENCARKL LB KREARR L RATE RN
Q.u 2R TRANE SP.11,700m k h LT | MARETHTRBEL LD | RLABIS HFESRY
WMV L, EROBK: | TREBULBERTHY, B | BRTH D, LNe
. Tl EER S, iz SP. 11,700~16,200 m ¢ T 7 REYRE Lic R BYE, FHRAKET A+
WY | AROEREITHIZE | KEOBE,LHE L. HdETHhE, OXM - Tlazzﬁuk%*rﬂbxb@
€<%y SP.2050m X h | SP.7,500m X h LK T fmzﬁ%ﬂmu&b, LDTH B,
TFTRTEBESEMTAR | BEEENAELL, hi Fv¥aR - ARzt KBAR TR an—
BEBALESTD,  [TDTRTRERL, List | 0 nsLn, THET 130000m3/km BEO+A
- SP. 2,050 m* CWEBRR | - T, SOBATEEBR | KE L'C ﬁm»,2~3$u1r§1§&
/) .

Wi £ RER A L IRE

()
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PDEDERREADRS X O, BRERLAIOBONIHERIT, LER - B BH
BRLEBOBOENETH Y, BB T L5, BRI IIEEDOREBH BT IRE -
EHIhTWBLELDIS, TihbD, MRIBZBEROLEBBOMBRERL, Lichi-
T, BET HBELARL2BRHCHEL, To L BNEREYOR, ILRERBY LD ELH
iz, ERLBOBKRMNT R LaThilebicy,

o't
58
Bed joad movement :
—— b7 Wil §
MR Selg====\Sr| S| Si | Quantity of sediments
SR R
K8 7ime - -~~~ t 4 Ages of deposits
H # R
Depasited  pepasited Deposited
iR iR b %4
Scoured Scoured Scoured

B4 #RIGELBHMER

Fig. 43. Infoamations of bed load movement

WIROLN - KB CHRT 5 LEORNATE, W LT5LEIROCA—TRTh
W 200 MrbB8LhCEZH - REOBEIEALENRE LAV R K- TLE S,
fe &z, ARNTIR1959 FER L L RB L ThUBER LI RR LY, &20+A
PR L EORFTHbLBBREIRAR L E0b, BHCA—~LGELL RS &
RTEV, ¥, REROEHLAERL WL TIHARS VP, REREFORE L HEN
A—ThuhEh, BOHEETERY LIV,

X5, MERLEALYHES LTk, EBELEBIREYHRTIEThERSR, BEFEE
L oM 100 FEi BT AREB LA LHET HBE, RRCBET LAY, FOHERBEK
ABEREEALRWEREIEBH LT hiIebiovd, Chii—RicixTbhTuhiy, £
LT, ARYHEMD S\ ZERS, MEBRSECTHELBH TS0 Thiu, FoiK
I h—EEEC LY hiEebiy,

T, BREELAR, BLARCEBHOER LV SBEMMEL L - T35, Zhi,
BVEITCRNCELISE, ERE LoMAELEERELEL L THEHMC X vEbihs, T
Tthb, BEPEORVIEIEBHLEL, BEVWLERXEBHLE,

oL, RBLARXBBHCH L TRAIEREL LD, ChABBRKBEL VW51
D, A—BEETHbLbLHENEEZREL LToEIWI LT, 209K EIENRYRLT
%, 2%, PUHELNSLETILAEE, BHUBLZRE L LHET A Lol it
5, 20 BEABTHERLTLIEO TEEE TRV, HNNcEERERLT
WBZ e, ol EHEREY 100 EE2I280EE Lz &, HAEHIRI100 £ % 1-12.80
EXAREL, SFENSRERETHE IV,
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EELEYRHHECRRIRI ORI BEORENDHETH ), WHEHBMOEL 2 H
AT PEO 7 BEEESLT 5, ACEELXHEE LATELLRVH, REFACLESR
B (%) OHSHHD EThiE, ROoWEHMcesR TREYRELEThEEbiwy, L
2L, BEOHERRENTIRIETS S,

BB EOABOLARIIENB LTV Lo, i, BEEBLBEAREE L#k
E3h, BNCHEZhAELTE, 2OLEEBARERCHEEBTH20EHEFRBTHS, £
LT, BEUMAEEL LTEARRHELL L LTLAKRTH S, Tibb, WEFEHELD
BHRBITHENN AR E LTEBSh, BHBETRRVWEEL ISRV, LIths T,
BEHIh 3 LABIANPRKHAEYERBRLB530T, LABHBALLFEATEBIOT
PhEIvwo iy, WhiE, BIHAOEELYRETMKEL, tOLHOLAEYHET
WEBBHELITORETES0L#EL DS,

OIS, HBELIRIENERLENERYL - T, ZOoWELCLD), HiEE TR
RUCHIBAO L ABHBEROKE - BEYMAHZ L0 TE, ThO %X - FMEE TR
—EBC Y- THETHS LT LRS, £LT, BFEODOWMKOBE®R LMD, &
BOHE BEECSOERYLELXH2BLHIIY, ERERLIAIFECEELMNEBR
DHEDENZ D,

2) TRBMESE

THEOEELRBBETAMIAEEL LT, —BOCBEERTE LT - 8 - B4E - R
% KBEAXSIVHESE YL 0D, chb e L OBGRRET 5L 0XFEHERTS
WV, kil B R RREORRE LT - E - +8B2 Y, FRELTORN -
WE - AAYKIAAERBEYSYRTAIRTFTHHELTS, BREWIWEFERE (R
Tk, HHIPEYLEREKR EBHRER L CHEL, Fro0CEESERY, KLY
wH, F=IRERY, EREHES I0EOMORHCRy Lt EEZBEL T3,
¥, REAAACHKHELIDEVHEOREL L), W - BE &S L OBRAR LT
bh, WKOBM L L Tl - ENCEH h, REMTHEILIBELEN T,

ChODBRTIIHBRE BMCET s HRRERIA DR, £LT, LADEE
LA BN, BENCERAD A LD, BEOMRALhS LABEHBE (&
) o LT, WEEY—BHOBRKLLTH/ES LLTWS,

+EOEELBEHES LI, TOREHE BBRABRCESRDD, L, BRI
TiL 1858 ERXAEHND NFELELICOTH B, W ERF L LTV B0 EDHEBEHNCIHE
ALTWAHAEKETH D, KEMHLIEELHEIMPNCRBCTET 2K THA 52, R
AL LEBHESE, AEFhCER L EDE#E L, BElem> —EO0RKRTHS,

ERNOGE R, KBERROR RS KHABICHBEMRLAD D, HBROLAEBEHASN
MFERHICREL TR Y, TABHE BB CEXDHLLTH, EEIPILEHCIEMLL
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FEECHHLELLNS, £LT, RENCSTIABHI LT RBHES L OME LR
A BB ERTE S,

Ry h 2 ¥73 I ICEREINIR LHBOBBA DL AEEREY LD, FEERE
EERMBOFBRMERL D, BHLERIRLDS, TABHBKIME LEHCIEML
TWw3, PRI, 1959 EUBREECRELLTE Y, REWARENRELL: L3EKR
M- RENEARTH S, LOROLABHREHIRE D, ZHOEFMMBEHLHERLT
w5, '

C BEFRIN, 2errvrs I, EBREBNARIUBHSHECHH, FARN, LEIN55H
B, T L TARIMDERERETHEI b, TROABRRIOCBHES VBN
BH—{LTEi\C &b, 0¥, RROBHEZLABHBESECAOIAEDTH- T,
DY ErRO4E - BRRSLE S BE, W%%ﬁﬁ&ﬁﬁklb&%t&ﬁhukatv*

EREHRLTD
thu,kkﬁmmﬁiwﬁ%Oﬁ%ﬂmt&ﬁ%ﬁkv,%ﬁﬁ%mwi)OE%k
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Summary

Recent development of industry and urbanization in the interior of mountainous area
increases the possibility of occurrence of natural disasters, such as flood, landslide and debris
flow. Therefore, it is necessary to construct the Sabo facilities for protecting life, properties
and others from natural disasters in wide areas of Japan.

To make the Sabo planning, we must clarify the scale, the frequency and the channel
characteristics of bed load movement in each basin.

Considering deposit formation in river bed after movement, the distribution, the scale, the
quantities, the arrangement of deposits, the ages of trees which stood on the deposits and
the shapes of river bed were investigated. The ages and changes of deposits and the chrono-
logical progress of bed load movement in each basin were analyzed. As a result, it became

possible to make the Sabo planning by studying the channel characteristics of bed load move-
ment in each basin.

The results are as follows:

1) In torrential rivers, the debris flow forms and deforms the deposits (Fig. 16). The
deposits are formed like stairs mainly at wide areas of the river bed. Natural even-aged
forests are formed on the surface of deposits. The higher the surface of the deposit, the
older the age of the forest. The tree’s annual rings indicate the time of deposit’s formation
(Fig. 21-24).

2) Deposits are formed by two factors of deposition and scouring, and are divided into
two types by the state of arrangement of the deposits materials (Fig. 25). Measuring the yearly
quantities of deposit by tree annual rings, the basins, the branches and the sections are char-
acterized by the distribution of the quantities.

3) In torrential rivers, the bed load materials are transported by various scales of move-
ment and form the deposits which show many different conditions of the past movements.
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The deposits, which are formed by the large scale movement, can remain for a long time,
while those formed by medium or small scale movement can not exist longer. The time
span when the deposit can remain in situ was named as “survival time span” of deposit,
that is the time span in which the deposit has been remained at the same place unremoved
and can be confirmed by the age of the deposit. This survival time span corresponds to the
extent of bed load movement, ‘ .

4) According to the width of river bed and the scale of bed load movement, the channel
can be divided into two zones of deposition and transportation, so that, the deposit shows
different processes of changing the shape which depends on the scale and frequency of. the
movement and channel space. The maximum time span for the space where deposit can
remain, is determined by the maximum scale of movement.

5) In the transportation zone, where the space is small, any deposits can not be formed
for all scales, while the deposit is formed in small scale as the space become larger. In case
the space is extremely extensive for the scale, the deposit changes within the space, like side
step phenomenon which usually occurs in alluvial fan. The change of the deposit is determined
by the various scales of movement and by the extent of space of channel bed. And this is
one of the most remarkable principles in the process of bed load movement, which was named
as “retardation of bed load movement” (Fig. 30). The space of channel bed regulates retarda-
tion. According to the relation of space and scale, the channel is divided into transportation
area and deposition area in each scale (Fig. 31).

6) The potential curve represents the relation between the survival time span, T in
year, as the x coordinate axis and the accumulated quantity through T years per km, Qur/4,
as the ¥ coordinate (Fig. 39 and 40). The potential curve equation is expressed as follows;

log (Qar/é) = alog (T)+8
p=log (Qa))

The shape of the potential curve has two types, mainly, continuous type and discontinuous
type (Fig. 41). ’ k

7) The coefficient a and the ratio of accumulated quantity of 100 years (Quw) to that
of 1 year (Qar), Quio/Qui, represent the degree of continuity of the scale. In case of a<0.5
and Quan/Qu< 10, the basin is continuous type in scale and in case of a>0.5 and Qu/Qu > 10,
the basin is discontinuous type in scale (Table 5-8). The standard quantity of 1 year, Qu,
represents an index which shows the stage of basin desolation (Table 5 and 6). It is considered
that these indicators are effective indices for comparing different basins in their characteristics
of bed load movement.

8) “To make the Sabo planning, it is necessary to analyze the actual conditions of bed
load movement by the time-informations and to express the characteristics of the basin. " It
becomes clear that the characteristics of basin are expressed by the quantity of sediment and
the potential curve in time series.

9) The planning scale of movement should be determined properly by the distribution
of the movement scale in chronological sequences. The survival time span (T) in the potential
curve means the return period of movement and the curve shows the relation between ‘the
frequency and the scale- of movement, so that, the planning scale can be decided by the curve
arbitrarily. In torrential rivers, the maximum scale for planning generally intends to be the
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biggest scale of movement that occurs during 100 years, therefore, it is sufficient to take the
maximum scale for the survival time span in 100 years. And the minimum scale is for the
one that will follow small yearly disasters. So, the all scales for planning are determined
between the minimum and maximum scale (Fig. 45).

10) The cross dykes are planned for the purpose of preventing the removal of the de-
posits, making the wide channel space for deposition and decomposing the large scale movement
into small scales free of disasters. So, the width and the height of cross dykes must be
standardized by the width and the height of the deposits for maximum scale for the planning.
The intervals of cross dykes must be standardized by 1/2 or 2/3 length of the deposits which
have been formed for the minimum scale of bed load movement (Fig. 48);

11) From the facts discribed above, it is considered that the Sabo planning should be
made according to chronological analysis of bed load movement and it will become possible,
as objective technic, to control debris flows.
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T

EE 1 SP. 3,800 m (L oHBUIRE (2o 52> 7 5 7))
Photo 1. The deposit at SP. 3,800 m of Nukkakushi-furano R.

BE&E—2 SP.5100m A OHEFRE (v » 27 >735 2]Il)
Photo 2. The deposit at SP. 5,100 m of Nukkakushi-furano R.
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BEH—3 SP. 14,400 m {$ S O HERIRD (55 L IEF)I)
e 10 R HER T N A B R B
Photo 3. The deposit at SP. 14,400 m of Furano R.

FE—4 SP. 17,000 m {5 o 1980 4 7 A AR ERE O HEFCR I (5 BLEF)I)

Photo 4. The deposit at SP. 17,000 m by the bed load
movement in Jul. 1980 of Furano R.
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BEE—5 SP. 2,600 m {31 O HERTR I
Ferm o HERT b x 1959 R K ERFZBER S hicb o TH 5 (MR
Photo 5. The deposit at SP. 2,600 m of Komukawa R.

FE—6 v ral SP. 900 m {3t o HERL W
R ER A ZE L Tuw B (DRI
Photo 6. The deposit at SP. 900 m in Dondoko-zawa R. of Komukawa R.
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BEE—T7 SP. 1,800 m 3% © HER kW
GURF L 5~6 S E MR v v AR L RS T LB (BRI
Photo 7. The deposit at SP. 1,800 m of Haruki-gawa R.

BE—8  RHERRTHHOHERCRR
HEFOBEBR A B U, A6 12 4k HER M,
R O FEoHERIt S B h s (AR
Photo 8. The deposit at SP. 150~300 m in Oharuki-zawa R. of Haruki-gawa R.
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Table A 1.

Ry A2 v7 I/ NERT ARELRE
Quantity of sediments in Nukkakushi-furano R.

SP. 150-SP. 2050

SP. 2050-3P. 4110

SP. 4110-SP. 5400

Sanpozan-zawa R.

Total (L=7.95 km)

Age (L=1.90 km) (L=2.06 km) (L=1.29 km) {L=2.7 km)
Q: (%) | Qa () | Qu/L | Qe (m?) | Qa(md) | QuL | Qu(m®) | Qo (9| Qu/L | Qs (%) [ Qa (w9 | Qu/L | Qs (w?) | Qu (9 | QulL
0 10310 | 10310 5430 | 23060 | 23060 | 11190 | 25950 | 25950 | 20120 4950 4950 1830 | 64270 | 64270 8080
1 160 | 10470 5510 2020 | 25080 | 12170 460 | 26410 | 20470 50 5000 1850 2690 | 66960 8420 - -
2 3090 | 13560 7140 200 | 25280 | 12270 3200 | 70250 8840
3 340 | 26750 | 20730 1220 6220 2300 1560 | 71810 9030
5 400 | 25680 | 12470 600 6820 2530 1000 | 72810 9160
7 2740 | 28420 | 13800 570 7390 2740 3310 | 76120 9570
9 24150 | 37710 | 19870 1800 | 30220 | 14670 25950 | 102070 | 12840
10 2370 | 29120 | 22570 2370 | 104440 | 13140
12 4440 | 34660 | 16830 4440 | 108880 | 13700
13 210 7600 2810 210 | 109090 | 13720
14 560 8160 3020 560 | 109650 13790
15 1530 9690 3590 1530 | 111180 | 13980
16 220 9910 3670 220 | 111400 | 14010
19 150 | 10060 3730 150 | 111550 | 14030
20 2670 | 40380 | 21250 600 | 35260 | 17120 330 | 29450 | 22820 1030 | 11090 4110 4630 | 116180 | 14610
22 3820 | 14910 5520 3820 | 120000 | 15080
24 1170 | 41550 | 21870 1170 | 121170 | 15240
25 330 | 35590 | 17280 1030 | 15940 5900 1360 | 122530 15410
26 130 | 29580 | 22930 930 | 16870 6250 1080 | 123590 | 15550
27 2580 | 19450 7200 2580 | 126170 | 15870
28 630 | 42180 | 22200 90 | 19540 7240 720 | 126890 | 15960
29 1990 | 37580 | 18240 3020 | 22560 8360 5010 | 131900 | 16590
30 2000 | 44180 | 23250 3180 | 32760 | 25400 5180 | 137080 | 17240
33 470 | 23030 8530 470 | 137550 | 17300
34 1700 | 24730 9160 1700 | 139250 | 17190
35 460 | 38060 | 18480 480 | 139730 | 17580
36 550 | 44730 | 23540 530 | 38500 | 18730 1080 | 140810 | 17710
40 1020 | 45750 | 24080 6050 | 44640 | 21670 1970 | 34730 | 26920 200 | 24930 9230 9240 | 150050 | 18870
42 1090 | 46840 | 24650 1090 | 151140 | 19010
45 240 | 44880 | 21790 610 | 35340 | 27400 850 | 151990 19120
48 6140 | 52980 | 27880 6140 | 158120 | 19890
50 380 | 53360 | 28080 4390 | 49270 | 23920 6230 | 41570 | 32220 990 | 25920 9600 | 11990 | 170120 | 21400
53 1690 | 27610 | 10230 1690 | 171810 | 21610
60 1330 | 54690 | 28780 | 10300 | 59570 | 28920 810 | 28420 | 10530 | 12440 | 184250 | 23180
61 3110 | 62680 | 30430 3110 | 187360 23570
63 30 | 62710 | 30440 30 | 187390 | 23570
68 1170 | 55860 | 29400 1170 | 188560 | 23720
70 4370 | 60230 | 31700 4370 | 192930 | 24270
73 240 | 28660 | 10610 240 | 193170 | 24300
79 3750 | 63980 | 33670 3750 | 196920 | 24770
80 780 | 64760 | 34080 780 | 197700 | 24870
100 | 45530 | 110290 | 58050 | 10410 | 81120 | 39380 | 14480 | 56050 | 43450 | 15880 | 44540 | 16500 | 94300 | 292000 | 36730
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Table A 2.

Quantity of sediments in Furano R.

SP. 0-oP. 7500 SP. 7500-3P. 11700 SP. 11700-SP. 16200 SP. 16200-SP. 18700 —

Age (L=75km) (L=4.2 km) (L=45km) (L=2.5 km) Total (L=18.7km)
Qs (m3) | Qa (m3) | Qu/L | Qs (m?) \ Qa (ms)\ Qo/L | Qs (m?d) ] Qa (ms)] Qu/L | Qs (m3) | Qa (m3) | Qu/L | Qs (m3) | Qo (m¥) | Qa/L
0 7030 7030 940 | 19030 | 19030 4530 | 43390 | 43390 9640 | 14120 | 14120 5650 | 83570 | 83570 4470
1 2160 | 45550 | 10120 2160 | 85730 4580
2 100 7130 950 2420 | 21450 5110 180 | 45730 |. 10160 2700 | 88430 4730
3 190 7320 980 | 14860 | 36310 8650 6700 | 52430 | 11650 21750 | 110180 5890
n 160 | 36470 8680 1040 | 15160 6060 1200 | 111380 5960
5 1660 8980 1200 1010 | 37480 8920 770 | 53200 | 11820 3440 | 114820 6140
6 1140 | 38620 9200 930 | 54130 | 12030 190 | 15350 6140 2260 | 117080 6260
7 240 9220 1230 2780 | 56910 | 12650 1070 | 16420 6570 4090 | 121170 6480
8 310 9530 1270 10170 | 67080 | 14910 840 | 17260 6900 | 11320 | 132490 7090
9 70 9600 1280 430 | 39050 9300 1170 | 18430 7370 1670 | 134160 7170
10 1910 | 11510 1530 1620 | 40670 9680 2610 | 69690 | 15490 6140 | 140300 7500
11 1770 | 13280 1770 1770 | 142070 7600
12 190 | 40860 9730 4200 | 73990 | 16440 840 | 19270 7710 5330 | 147400 7880
13 8150 | 49010 | 11670 6580 | 80570 | 17900 240 | 19510 7800 | 14970 | 162370 8680
14 2080 | 51090 | 12160 2110 | 82680 | 18370 4190 | 166560 8910
15 3860 | 17140 2290 660 | 51750 | 12320 | 12580 | 95260 | 21170 17100 | 183660 9820
16 20 | 51770 | 12330 20 | 183680 9820
17 3650 | 20790 2770 750 | 52520 | 12500 30 | 95290 | 21180 4430 | 188110 | 10060
20 22750 | 43540 5810 | 41840 | 94360 | 22470 1890 | 97180 | 21600 240 | 19750 7900 | 66720 | 254830 | 13630
21 1240 | 95600 | 22760 1240 | 256070 | 13690
22 1730 | 97330 | 23170 670 | 97850 | 21740 2400 | 258470 | 13820
23 _ 880 | 98730 | - 21940 880 | 259350 | 13870
25 3200 | 46830 6240 780 | 98110 | 23360 160 | 98890 | 21980 250 | 20000 8000 4480 | 263830 | 14110
26 60 | 46890 6250 280 | 98300 | 23430 250 | 99140 | 22030 500 | 264420 | 14140
27 6550 | 53440 7130 130 | 98520 | 23460 6680 | 271100 | 14500
28 1240 | 100380 | 22310 1240 | 272340 14560
29 , 750 | 99270 | 23640 750 | 273090 | 14600
30 2090 | 55530 7400 3180 | 102450 | 24390 9200 | 109580 | 24350 1090 | 21090 8440 | 15560 | 288650 | 15440
32 310 | 102760 | 24470 880 | 110460 | 24550 1190 | 289840 | 15500
33 530 | 103290 | 24590 530 | 290370 | 15530
34 900 | 111360 | 24750 900 | 291270 | 15580
35 50 | 103340 | 24600 - 50 | 291320 | 15580
36 500 | 56030 500 | 291820 | 15610
39 1080 | 112440 | 24990 1080 | 292900 | 15660
40 730 | 104070 | 24780 2290 | 114740 | 25500 3020 | 295920 | 15820
50 360 | 115100 | 25580 360 | 296280 | 15840
70 3920 | 25010 | 10000 3920 | 300200 | 16050
80 1640 | 26650 | 10660 1640 | 301840 | 16140
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Table A 3. Quantity of sediments in Komukawa R.
“SP. 0-SP. 3660 SP. 3660-SP. 6360 SP. 6960-5P.
Age {L=3.66 km) (L=3.30km) (L=0.82km)
Q) | Qa(m)| QL | Q)| Qu(md| QuL | Qfw?) | Qulmd| QuL
0 128970 128970 35240 41730 41730 12650 2730 2730 3330
1 7830 49560 15020
2
3 3070 132040 36080 22090 71150 21710 10320 13050 15910
4 30920 102570 31080
5 200 132240 36130 23740 126310 38280 4600 17650 21520
6 2500 128810 39030
7 31620 160430 48620 1460 19110 23300
8 5180 165610 50180
10 9710 141950 38780 37700 203310 61610 1620 20730 25280
11 3760 207070 62750
12 7260 149210 40770 68520 275590 83510 20370 41100 50120
15 183800 333010 90990 88570 364160 110350 3230 44330 54060
17 413170 746180 203870 78270 442430 134070 23440 67770 82650
20 9320 756500 206420 847110 | 1289540 390770 213970 | 281740 343590
100+* 136040 891540 243590 611020 | 1900560 575930 | 435320 717060 874460
SP. 7780-SP. 10760 SP. 10760-SP. 11760 _
Age (L= 2.98 km) (L= 1.00 km) Goa-sawa R. (L— 1.30 km)
Qs (md) ’ Qq (m3) \ Qa/L Qs (md) Qa (m?) Qa/L Qs (m3) Qa (ma) Qa/L
0 13830 13830 4640 4890 4890 4890 190 190 150.
1 340 14170 4760 80 270 210
2
3 3720 17890 6000 3070 7960 7960
4
5 7530 25420 8530 2390 10350 10350
6 810 26230 8800 350 10700 10700
7 490 26720 8970 440 11140 11140 250 520 400
8 3300 30020 10070
10 41450 71470 23980 4040 15180 15180 260 780 600
11 22530 94000 31540
12 18810 112810 37860 4730 5510 4240
15 26160 138970 46630 40280 55460 55460 3360 8870 6820
17 39010 177980 59720 30620 86080 86080
20 369540 547520 183730 150200 236280 | 236280 36140 45010 34620
100+% 509090 | 1056610 354570 217100 | 453380 | 453380 107320 15_2330 117180
D°&§:‘§‘g§‘;{"§ R. Maru-sawa R. (L=1.10 km) Total (L=17.24 km)
Age -
Qe (m®) | Qa(m3) | QofL | Q¢ (m®) | Qa(m®) | Qo/L | Qs (m) | Qu(md) | Qu/L
0 32000 32000 10390 4270 4270 3880 228610 228610 13260
1 1070 5340 4850 9320 237930 13800
2 23180 28520 25930 23180 261110 15150
3 23950 55950 18170 16610 45130 41030 82830 343940 19950
4 23760 79710 25880 54680 398620 23120
5 5790 50920 46290 44250 | 442870 25690
6 10470 90180 29280 14130 457000 26510
7 39310 129490 42040 73570 | 530570 30780
8 800 130290 42300 9280 539850 31310
10 17330 147620 47930 1240 52160 47420 113350 653200 37890
11 26290 679490 39410
12 3570 151190 49090 123260 802750 46560
15 165490 316680 102820 1560 53720 48840 512450 | 1315200 76290
17 17500 334180 108500 630 54350 49410 | 602640 | 1917840 111240
20 316180 650360 | 211160 32240 86590 78720 | 1974700 | 3892540 | 225790
1004-* 654310 | 1304670 423590 121880 208470 189520 | 2792080 | 6684620 387740

* 1004 : Above 100 years.
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Table A4. Quantity of sediments in Haruki-gawa R.
SP. 0-SP. 1500 SP. 1500-SP. 2530 Taru-sawa R. Oharuki-zawa R. Total (L=>5.16 km)
Age (L=1.50 km) (L=1.00 km) (L=1.65km) (L=1.01km) otal i&=>.

Qs (m9) | Qs (m%)| Qu/L | Qs (m) | Qa(m9| QoL | Q:(mY | Qu(m3)| Qu/L | Qs(m®)|Qum?)| QuL | Qo (m?) | Qu(m®)| QuiL

0 47300 | 47300 | 31530 | 109020 | 109020 | 109020 | 25110 | 25110 | 15220 | 76180 | 76180 | 75430 | 257610 | 257610 | 49920
1 13880 | 61180 | 40790 | 67230 | 115750 | 115750 | 33090 | 58200 | 35270 | 64690 | 140870 | 139480 | 118390 | 376000 | 72870
2 4490 | 65670 | 43780 8140 | 66340 | 40210 | 2810 | 143680 | 1422€0 | 15440 | 391440 | 75860
3 19070 | 84740 | 56490 11980 | 78320 | 47470 31050 | 422490 | 81880
4 3390 | 81710 | 49520 3390 | 425880 | 82530
5 21150 | 105890 | 70590 | 11000 | 126750 | 126750 3190 | 146870 | 145420 | 35340 | 461220 | 89380
6 33290 | 1€0040 | 160000 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 | 127380 | 77200 19410 | 584950 | 113360
11 26000 | 177110 | 175360 | 26000 | 610950 | 118400
12 16470 | 188680 | 188680 93090 | 270200 | 267530 | 109560 | 720510 | 139630
13 14590 | 148840 | 99230 | 2170 | 190850 | 190850 | 8620 | 13€000 | 82420 25380 | 745890 | 144550
14 1610 | 271810 | 269120 | 1610 | 747500 | 144860
16 11500 | 147500 | 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 3520 | 151020 | 91520 | 6340 | 359960 | 356400 | 9860 | 857090 | 166100
24 590 | 151610 | 91830 590 | 857680 | 166220
25 2500 | 154200 | 93450 | 20350 | 380310 | 376540 | 22040 | 880620 | 170660
28 3810 | 158010 | 95760 3810 | 884430 | 171400
36 47820 | 245090 | 245090 47820 | 932250 | 180670
40 11520 | 169530 | 102740 11520 | 943770 | 182900
4 28580 | 273670 | 273670 28580 | 972350 | 188400
42 2630 | 276300 | 276300 | 2240 | 171770 | 104100 4870 | 977220 | 189380
45 2720 | 174490 | 105750 2720 | 979940 | 189910
57 194460 | 574770 | 569080 | 194460 | 1174400 | 227600
60 113210 | 389510 | 389510 26840 | €01610 | 595650 | 140050 | 1314450 | 254740
70 1280 | 175770 | 106530 1280 | 1315730 | 254990
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