WA NS H T DT « A 2 MV BESE S BRETEFE

AR S TR =1 (ST EC AL 1)z B SN 7 N '
Tomomi MARUTANI, Tomoyoshi MIYAZAKI, Takashi YAMADA, and Osamu SHIMIZU

HEHRE R PR BRI #iR

P RHEHEE KRB R A e e i R IR (BL () & i = o9 v)
P ZERPRFB MR ER Bk

VIR R R

Abstract

Sediment supply from lateral sources influences on the distribution of sediment along
a main stream. And the estimation of the longitudinal distribution is very important for
sediment surveys at the catchment scale. A sediment pulse, composed of coarse
sediment derived from lateral inputs, was observed during a storm in the Ribira Creek,
Atsubetsu River catchment, Southern Hokkaido, Japan in 2003. The sediment volume
supplied from tributary channels was measured using aerial photography and aerial
laser scanner data. The deposited sediment volume was measured directly from digital
elevation models. The initial sediment pulse along the Ribira creek was estimated by
fitting a curve to the distribution of sediment storage volume with longitudinal
distance. Auto-correlation and cross-correlation analysis was employed to examine the
distribution of sediment mass observed along the 12km channel course. The fitted
curve had a spatial periodicity and the peak intervals were 1,500m and 3,600m, while
the phase lags by distance against the supplied sediment distribution ranged between
100-300m, 1,600-2,600m, 3,600-4,200m respectively. As a result, the distribution of
sediment mass induced by the multiple lateral supplies, changes cyclically with
distance and includes longer travel distance components than would result from a

single lateral input.

Key words : (initial sediment pulse, multiple sediment supplies from the tributaries, auto-

correlation and cross-correlation analyses, travel distance, sediment sorting))
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Fig.1 Idealized model of the sediment pulse
demonstrated by sediment mass curve.
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Fig.2 Location of study catchment, Ribira Creek
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Geological and Hydrological characteris-
tics of study catchment
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Fig.3 Hourly rainfall distribution of Sinwa Meteorol-
ogy Observatory Location of study catch-
ment, Ribira Creek.
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Fig.4 Details of the Ribira Creek catchment. Arrows indicate the tributaries which supplied sediment
more than 5,000m°.
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Photo.1

2003.8 flood event in Ribira Creek. (A.) Flooding over the river bank due to the sediment

deposition downstream from the confluence of Uenteshikan Creek. (B.) Deposited layer in Ri-
2 finer than 5-10cm. (C.) A tributary in which debris flow occurred.
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Fig.5 Longitudinal changes in deposited and supplied sediment volumes along Ribira Creek.
D : deposited sediment volume, G, : river bed and bank erosion, O, : sediment discharge from the tributary,
G : slope failure along the main channel, Q. : sediment discharge.
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Table 2 Results of supplied sediment volume (G) and deposited sediment volume (D) in Ribira Creek
catchment and sediment discharge (Q) at the outlet of the study catchment. Supplied
sediment volume was estimated about each sediment sources, slope failure along the main
channel (G), river bed and bank erosion (G,) and sediment discharge from the tributary (Qq).
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Table 3 Results of supplied sediment volume (G), total supplied sediment volume (Gy), quasi-stream
power (Ps), sediment discharge (Q;) and the sediment delivery ratio (QJ/Gr)
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R ZINEERR
EALER)I (FR 5, 2007)
a. JREEER RN TREEERE AR 1700 1/36-1/4  0.11-0.53 2,680 4-40 2,680 660 0.25 THEE
2&%&'217&%01 FNLEFREH 2200 1/48-1/29 0.37 2,360 9-47 3,370 60 0.02 R u
C.BAP3I95ICE  rwaymm
ey A ER i - . - X L Eid]
1 2 2 24 5 A A 5 R E AR R 1200 1/95-1/20 0.43 3,380 24-115 3,630 2,570 0.71 ERE w
:(ilIuLljt§160m(:;Eé " 700 1/95-1/52 032 7,500 29-53 10,400 6,370 061  TFHE u
ARERE

FHUTIZ B THEKE FIEAY100~220miZHEmE L= (BE—1, A).

T EFETHIEE L UCHELA U — AT — PsOS A i~ T2 AN OPsEEAL & Aiiid 25 )1
DOARJNEFHHE DOPsH KR Uiz (B—7). 33, Ri-3~Ri-6MD7,700mXENZBWT21ADH vV, FHK
370mDO MR CEREBEIZOMA LTS (B—6). Ri-2lIZIFTINNEL, R-ITEY 2T AU EED
QXM ETRT DA, Bt & i 2 L FRIINOBEMIN (B—6). ZJNOAEFHICED, RNk
FHRHUSIZ B W TR E A M L, PsOINZEH ST 5. LL, Ri-4~Ri-6DPsiE, 66~165X10'm’,
EEI12X10°m & 2 LD 7e . 2L, SONOEFRIZ &0 FkmfE 3883 225, % O RA R
R 22 ) BTROFBNHFE SN TS Z L 2R T, RIBOWEARIX/SEAIZR D280, 2JI|OHF TPs
D6SIX10M’ E | R ER D, THED FIRTIE, AEAHRLICHES 72D, Ri-2OPsiFAI100X 10°m’ & 1FX
Ri-4~Ri-6DPs & [F CiZ72 > 7=,

4.3 HETEBMIROD RIS AEMT

SONERSFEHNT L0 FERR S AT SV 2 O TERAS AR L7z, ol INZ381T DRI/ 0 2 o]
B2 6, A5 5 B G Sz B 2 HaTIR & T 2 HERE IR, LMY — 27 OO L D3>0 & A
Ty T enTs (ElRES, 2007). TR, SRMSEIRMTICR RO LWHEEY — 27 B 8llllsh, i
LV THROEWHREY —27 om S, i FAMSED T 50 BEAAE, N LA ERHER e —
D S AR N AN B3 2 HERE AR, PRAUI TR S EARORETHD.

Ri-3~Ri-6(Z BV TR S AV HERE I AR I, TR0 LRI L L2 5728, S i H o k@ A3
200~900m & <, ENENO LWHHE OHERRMARNEMEL, A THS (B—5). Ri-21Z3JINE7e<
Ri-NZIX T = T v B UNIBERT D, v T v )OI B E1£119,000m’ & RN o 3%
MTHR bV, T2 TR IAVZHERMRRIT, IR (SR Ml iRy — 27 »nAaoind,
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600m FitiZ/hE 72— (E—7 53,400m’), 1.0

1600m Ffilc K& 2 E—2 (=27 %14,000m) % o5 |
BREBSR, EAETHD LTSNS, B
ML 2 DHERHRR (B—5) OWTBA % Eﬁ5;
AT BT, BT - ABTLARBIEAT %1772 - i

7z {EWNHERE B ED D434 o B CAH BRI 10

S 8 8 8 8 é S 8 8 8
1%, ZER1Z 2708 H31,500m & 3,600m T, FALER £ 2 2 ] & 8 8 % ¥ B
548 (m)

0.14,055% 1~ L7= (K—8). Ziuik, HEREHHR
MZERIFEBE & R o THEARICZE L TBY, 2D _ _ - _
I St = £ s ket B0 W Ionen cotaen B S
~Ri-6 D% XFIZIL, 12720 L2o D b HERE by distance.

E— 7 BMEET 5. HEREERROKEIX, b
TR — 7 OMIRE (800~3,400m) & 1XIE 0.4

LTS, (5D LR 23 B % i 02 |
o0 &mﬁﬁw v

JINZHRWTIE, HEREHRARIC 22 FARBINEISRE D &
HERG R & Hta 0 B AR 3Gl & 04

M-8 AENHELREDBCHEERE

nigmoiz (B 5, 2007) 25, B2 W
T, @EWZERAHBIMER R D bz,

THEMEERE

e . S g 8 88 g g8 g 8 g g
ONFETNZEIZT 5720, FHENHERE T & -~ - & & & o ¥ ¥ o
%468 (m)

D& A I REG & A R RR R A B L7
. - M—9 AER#ELTHE - et E0REMRE

(B —9). £ oA, MM o1, 100~ _ . -
300 1 600~2.600m. 3.600~4.200m®D & X Fig.9 Cross-correlation coefficient between depos-
m 5 oM, 3, »-0Um ’ ited and supplied sediment volumes plotted

ZFHNF10.05~0.11, 0.06~0.18, 0.08~0.15& 1E against phase lag by distance.
OMEZRLTZ. 2L, $1H-UL 2 DIEE

BRI 1,200~2,200m (=1 5, 2007; 2008) X 0 £\ FIEEEZ & > HRVHERS R /3 DA FEAE T D ATREME 2R
L TW5.

4.4 Sediment pulsefs D LB EE

L D)1 TELUR S AL 7= ff 2 ORI SV 2 (L2 e Sz K <, T <IZIZ1TEFT o ft
MR DRAE LTV A) OB EE LT 5720, KERHEREZFEH L (8—3). BF)IlL
O & T, FWIRAR I X Z1/1008L ETH Y, HEFE LW O e KRR H330cm L E DO REBHEE Grde &
IRIZBNTIHELTVD (R—3). 7272L, HEIDORI-21E, HEFRE LD O F KR H35-10cm & o]
JILE bl LT/ &,

DN I 1T B TR K ORI ORI SV R 25 & U TR U 72 X E$150.02~0.25 &K
W (F—3). TEHER0SLL L o I OV 2T, PSR E K FRUTRA o T2 B A S e A AR I
(supply limited) @ EFA L2 (F—3D R c.) K OB SR 1 FE TORREE700m & 45 <,
TR LR L L CRHENE L ool — A (R—3DRILE)I.) TH5.

BN ORI-6D X EGE 130,17 & TR L O RLO L R L REERIZIRV. & 2 AP, Ri-50BRi-1
FTOWH IV ZADWRHIIE, Ri-1Z2BRE B L3020, 0.54~0.71 & HHENEL 2o T 5.
Ri-3DJHHE0.70 L HWFF O E D E LT, PsBEBLZ100~650X10m*E KEWZ ERBITHD.
MHEOFERWOXM (Ri-5~Ri-1) EFHBOMLRNXME (Ri-6) OPsLSOEWL, BT 25 BRI
DT OFERN DD Z L &, Ri2ERESIINEH W ENRZ N ERBIT LN 5.
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Ri-2(Z13 ) INT ML, Ri-2D ERHAREIX LS Ot TH 72, = 2 CTiE, HRE LW E L4t
Fo b A bl U CHERE D & AN IERR TT73,000m B 5 (B—10). ZOR5E, XHEEHFEIX0.54 & Ri-
5~Ri- 1O X & Hilg L TR > 72, @i L= 2, Ri-2X 0 B bt L= =W <dh 5 & flkr
ENs. LRPEAT O 6 FHE S V2RI B B OFA (H) P E1E228,000m’ TH Y, Ri-3128
TR LR BT Tl E R . Ko T, Ri2OHERE EW O 1L, Ri-4X 0 B SHHE S
W TohDZ EBbNn5.

5 EE

ZHE THLIH S 4L 7-Sediment pulseld, 13 <V (Sutherland et. al., 2002; Brummer and Montgomery,
2006), {ERHAIORERRE (FiE 5, 2007) 3 Hbfit (Kasai et. al., 2004; B & &, 2007; 2008) (2
ELIR U CHA L, & DWIE (AR @010 & D WITHERR T &5 An & L CORIE) DTG, 1.0~2.0km
& B T & % (Sutherland et. al., 2002; Brummer and Montgomery, 2006; &= I} &, 2007; 2008). — fix #J (2
Sediment pulseld, fEAATRZE R E LTt FAMICHEE (KRS & LTOWRE) B —27 oBH & %E
DHBIZE VI SIS (Lisle et. al., 2001) . HERFH#R & L COWRFBIZIBNT Y, [FEEROILTEI LD i
BNz (RS, 2007). =R S (2007) 1%, #IH L2 OHEREHIFRIZOWTH G« 5 BFEBIfENT 217
oz, TORER, W OV ZAOHERERFRIT, ZERIFEBAMEAMEWZ &, g EhER & DAL (0~100m,
400~500m, 900~1,000m) % - 7= HERERL Y FIET D 2 & s Uiz,

4 B8 S #U7-Sediment pulseld, EEO I LR ZMHHGTRE L THRALTEBY, TOEBITH
12.0kmlZ D7 > TEM Sz, ZOHERERR OB, Z2RFEEIME E < 1,500m, 3,600mD & % K>
b, TAVETICHE SN SV ZAOBIFER & ITE - TCRBTER S R S . o, G
Hif & ONFET N E, 100~300m, 1,600~2,600m, 3,600~4,200m & X ¥ it T EEEEOHERS R 5y D IFAE
DR STz,

WG MR R L, HERE Y — 7 2B RS 2 A, IR OIRIE (Ri-2001,700m), IR AELOFEFH 5
VMEPsDIY (Ri-3003,100m), HEDJEM (Ri-100—1,700m) 72 EREZ BN 5. Ri-4~Ri-6DZ DA
O TWHERE ' — 27 13 EFEOJRK 7T TIEENEE L, 26 DSAORKFE LT, ffx O/ V2D

WENEZ bND. BE)INZBWTIE, IV 2 DRSS & 72 o 72 SO LR 235 T 5 [ e
LTRAELTWD Z L, ZOMFEA200~900m & {E % DIIEDOTERHFH (1,200~2,200m) £ V5N &
M, FVTCRAE LA SV AR EFREOE SV ADOBE B 5 WIS ET AT ot 2 LN
ZbiLh.

Ri-2IZEB WK S - LW HRE e — 27 14,
AT DI)NPAFIE LR &V S RITHB N T

EREMENEED RFERK oo OFEbERS G EeR=s 8 On

Ri-3~Ri-6 & #72 o> T\ 7=, Ri-2D b HEAG TR B= 4 o

S8 DO 1258 000w JTROOer”  Jd R R O T 200

D—EIE, LRNSSFEN T2 BRi-4 XY B L e T

FuOaEBE oo 13500
Ted, DNk L T
S

e EmbfigEnizZ &b s (B—10).
ZhUE, U FEEREIC L TR K #23~4.2km (Ri-
47> HRI-2D HAVHERR ' — 27 £ TOREREE) LA Lo
THRHERERR I DR LT-Z E R BEWT 5. b
A, Z O FHEEOREMET, TR .
1230 T3,600~4,200mD A7 FH F* 41 & 7] U s

OEZERT. E7o, bt FHRBEORVHERI D O B—10 REBIOMELHE L HHBTHEDOHE
TAElL, R OMINCH 5L, Ri-62°5  Fig.10 Comparison between deposited (D) and
Ri-3F Tt =280 (0.17—0.70) L7z &% supplied sediment volume(G).

=
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D, ZOWTIHBEOE WS ORIEIL, Ri2ICEK SN- TR oK EEZE (BE—1,B) 7
5, RIES~10cmlh FOMKIL Y Thol- tHEE SN D.

6. TRREBEEZEMEZERLOT VM - REXIERS T
—tBEDOMMEEERE R - ILAI CTORBREOSH Y H—

ARFFENT BN T, FRIgeR O ARE 72 &SN HR RN LR 2 91l L AR Bl Sz, fI 3
JVADPE T IEEEL500m, 3,600m T W ZEFARBINME &2 & - - HERE AR 2 TRk L=, 7=, EE L OE
BEFERFZE (ETIRF 552007,2008) (Z3BWCIE, HEREBIFROMTE & 2 0%k, ThbbtT 4 A h/UL A%
ERIZEBT 5 EWmHOZN T TITHAL NI SN TS, ZILORERNG, TR D72 O
78 2 R Lo W & AR B0 A Rt & I & 2 72 (LRl 1 C O BERTRI O &V #1283 5.

MR DK RWBHF BB B iR ECE L, RICR T A AEE LAk GEH) 12Xy, FEikk
R LD Tt CliELZ 72532 L 2B1ET 572010 GHEEAES S Ot H L0 & % F i F D
BUTET D) S TEz, MRECEREIL, ERE o HbA e COBEITRE HRDP D H ALk & i
HAMRE L oMl 2 EL LT, TNOOMEEZBIETE H2WERENZE LS TE. £,
R 1047 A AT 3R i i s D R O G172 TRVE BT T QI E#SR A BRZ B SR G T
B/ NZEES,1998) DABE, HANEEOSUEZ =T (H @A WINR,2006), FHI7ZT Tl - &
HOKBWBHFENLE L SR, |- B EWBEI O T, HsEc @ N i) ~0 Lt
FDE 271X, BHWINZIB T 5T — 2 BARE LTS 7D BRIIZIIR ST 0.

ERRERCHAE L DL, — B, ENICHERE L, FO%OHK THEBE LR A0 IR L2220 b
T2, FUEICE CHET 2 BRI T T 5 Z Lic kY, AERE X0 LRERE S 58
B, MHE—7 MRS TRt T 5. 2o &, ABEEO Lo X 912, N T oRiEEe
A O TV CTO LN - RN &, LRI 28 E =M O 2 W Tlid & < IZBRE R4 T
H5b.

THOHERE (WFHD) - B ERAE 2 & X 72 ACRIVBLFHEI T, il 2 ORI R > TV 5 B IR D AV
HIFEREZ R L, RMNCRIE SN D L9 R TROMERFZ LW ZEBREHEETHLH EEZLND. £
DX HRO LW TAEIHEREE L 0 RIS SE D720 0oWiliik E LTE, BT 4 A2 FoULA
DOEAZFER - I, BELTE DWiERT bbb, T 4 A2 ML AOBENREEOERE, LA
D/ LA BEY & LIZbBifis 3 o Hivd. BARMIZIE, OV ABEIXECOJEH TIE (BEA
L), QiEibiZe & ORI TE (Feb2 TR, DRNEZZ NS,

AT, EIRFRHEEERT O KB 265 & LT, WEICERICHIZ > THoARE, W, T 280
L (JL42004, Kasai ef al., 2004, £ 52008), TADUEHIEEE 2 BIE S & 2 EW & L CEBA LY L 2%
R U7z BEMZ ML, WA 8 L7 AKEH To X 5 2isEyssimin A e st LT BRIcR E
ENTEHLOTHSL. MHEWIZZ OREMOREIC L » CEE T pLX—255H 5, HbidiEy %
FE L CTHRDRER, MAUTESHE2RY, EITHRE LSoT < Rb 2 8, B L EWEZo%o)
BB HAKIZBW TR Z IR T T 2R B HIR SN TE Y, T TIOKIBRIER TIEZ D X 5 721
FHEIND Z LR IN TV D (15E2010) . BEEI A 203, Bl (SIREHESER KU1, JbimE A 5T
IR AR) 1BV THT CICHBRE LTl Y, BifE, TWBHE) - MR 2EZ28HLTND
LZIATHS.

QD HZ T TR X AR b2 PRI 1, bitiko tabA e cidn <, HHRIRASEZ2 %5
L TR ORI GRITIT W E T C HAME - WoKIE MR OILNE & 5 VNI IR 2B OFEFN 73 7T RE 72 (& 4 138
EL, ERHIO L5 ZfREZEf L 7e ) 2 Dt a it L3 5. WEHIC R E TR, #E EFR AU » bR
HEEE, WhESLNE BEED 2O AUE BRI - BOKEOW FIEIEES & HICHIFFCE 5. ko X o7
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iRz DALZE DI LV, ZhRAVLW YR OBLE, fisk O/NEBERK b D LEXOND. 2L,
TRYEPEIR AR A BT WG AR, APEIR & 72 2 SN ERMRIIRIR (72 & 2330 & AT E A~
DR ED LG 2 JIE 3 D WPHER 72 &) S AERICB T 20 Alkz TR E LI R 2095
VERD L. FFHZT RS R A RIEWETICH LS 5720, Mgk NOHEMZ X575 5%
IREORD, FHEHEZ LRIV 2K 5 EWEREOREICEHE LTI LR, Leh
> T, MR OHERIRDL, AR EDOHERPRILLZENIC L 2 SNV ZADFERN R ELE=4 ) 7
L, BB CTHRAEIT I 2 LD OMEFFE BN EE L 25,

7. BHYIC
AKWFRIZED, LFDOZ ENHAGMNCR -T2,
1) ¥R T5,000m’ ELE O SN HASFEHI AN 18T FT 3 A2 L, 12.0kmD X FHIIZ 3072 5 HIH1 /L ZA B3I S d
7.
2) Ml % OFIH SV A ORETEIE RGP (1,200~2,200m) X Y FEWEFE (200~900m) THEH D) -0
FRHASIEA L2, I 1,500m, 3,600m D i\ 22 [EAH BEME & & - 7o HERE AR 2 Rk L 7=
3) FHEAHBIMAT OFE RN D, 3,600~4,200m & E 2 DXLV 2 DG IEIE A& (1,200~2,200m) %
B2 D EWHERE R D OIFAER R STz, F72, BN ORERN S, KRERi-2OHERE b0
—ERIE, W FEEREIC L C2.3~4.2kmbh E B SBE) L2 B EHEE Svs. i FEEBEO B b
HERERR 201, KSR OBINCEHE 532 2 &, BB L E5~10cmATwm OMb: b IZ X 0 ik <
B EHEER S LT
4) AeiEE T, THOHERE () - R ENRAE 2 B F 2 T2 ACRIDBLRT I kD b s, Bk Tk L
LTl BT 4 A2 M2V ZAOBENEREORHE, v AO/NIEL IR S5O/ UL A BB X
TOYERTLIE (BEAM A L), Qi EORHEZ T TiE RO TR ifiER), NhREE
ZbiLb.
IR, KimXaeEEODITHIY, EROMHZPGHE L T 7IES o o dbiE @ i o BRI TR
WMoOBEEZFRLET. I, #ILB L EFET.
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