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1. LB

FEHEEALERIC 3 THELE (AL TEIMTOR TV LV HRRTEI ELEFEL T
5, TNLDOBRERTIIABIC & 2 BRESGEFANCITONTELT, BRTELTWS
B2 BRARSAEEHIC L 2HBEZIT Tl i n) 2 e TE S, BRIIHMTKRNE
BETOLKOWE), THBERREESR L o LHEOEL, WMEHROEERSLAELZIILS
E L KEERDEREL EXITbN T 5, ZNLER DRARIIMILTITONEbLIT TR %,
HEICBIfR 2R - THR L T 5,

BRARDZ CIRHRMEONR L L THEIN T 52, LB LERDERLD
BIfR & 9 Icfl 2 DEMSBE THRI N TV 2BROMIC X 725 5B RERBRIZ, WROE
EARNZ ELH ) RBADESH S\, HABARNEMEALZHLPIZT S92 T, HABR
PABHHELZT T WEBEILRNERRIELOTRELFLAL VR 5,

FRCHBMOEICE W TH HARARRNOFEIZ, AMOEE L BRAREOMREL 2N L
I T ALV SHBRBICH L T 252 38 % 5, FERM] - BB THEIZ
BMERERECWETIERE DL > TERD, S NEE, HRARBEORSIIHNT 2 EE
BRHEINITONTIud o2, B, [ZERINIL) I #HEE N ) (BRE, 1990 4 11
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R), IEBRMNIE (K74 -188, 1990) »HEHENS L), BATEL HRREOR
EOMM»2ENICHEZNLODOH 2, L Lih»s ZodEMmicBT 2BEIER, £2{ R
Bir»2 T3, HRARENRES2ERT 2O ERBAROMLMA, HEMFEZEET
BILDERTH S,

X Fa2Ra il RBNKRMENNNXHRT, KBDI) LEKBOITEAETXTET
MR IR ) — A b MBI M B RIE S BERICE L T 5, SERPREMOXEH
TREFOEESLHEE L ETON TV 5, EREBTCRWEIINL Co—nTHERZI LI N
T, FFRTIE, BHREZPOELTEHAL TV A4 2 ERABRE, BRARRRERLEMN
HAROEMHAMR LB O I RoeRo)|NBRERBEORFEREHLMCT A L X HELE
L7z,

2. MEAZE

2.1 WMEMBE 4

X RowRo)lli3HBE (ER532.0m) OBEIICES > IRE 450mBTEOBRICELZR
LWL RN 0 TH 2 BRI HAT 5 (H-1). RRERE KEEIENEN22.6
km? ¢ 14.5km T3 3, ELMBEBERAT 1/25000 DR L HHAR - 12X % - 2 2R
T,

WEIE, WRORMOIMESHaekrs (FREBACE, RREAE) THREN, —8ic
FANVESHEMO T TBEL Y29 LT 5, BECEE IR 100 m HOSHR
I > TN 30E ARICE L 2 M 2 FEEl 2 3 e L T ERBRE#BRL T2, O
?ERI EIHCES OB RS L USSICRE ) X Ko RoBTh 5, EFitanR
EiRx RoeRo)|ZxFoLBEMickd ), ERBOTHREBLUVEROERIIX RaeXugT
Hb, TNLNDERICHE NERIHILERY: > T3 (#1971,

TERIEEI N SROWE EEORLER) 1ok TEKESN, S&MICI 5
uab it BB E - TEBY, B HIHIRAL TWSE, EEHCHSEERELD, B
BEBEOBRIbY O CRERTRAS, BcEARRINTHS (BH-1, 2),

2.2 MEHE

TR IR T ORREE - WP 1T - 72, WHLSAOERE L THA (B2 LT
H<, HLAITBRTH- 2 L HBINERE) LHEKOMREL & b EEL 72,

BRI 1 - THRENTRIR %47\, I 5 VIR & B2 Hiic 35\ TR
Hg24T- 72

REICOWTRIA - AR (1970) I2k 28 TFEXHCTETORELERL 2, V7
> 7T 100 T, CTEENEMEHFARNEE L, BESERTELEZ, Y7~
THEDBEI B 72 - TEHED b B S L KB R L Cvarz ) R & B L T L 20
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Fig.1 Outline of the Nuporomaporo River

AR DN ETRL T3 L 25 2T,

ARETIIERENMIE 2 X F oK)l OMEFNNADETS L b DRI - 12 R
TRLTVW3, AR THRD S 3BEOEAXOARSE (B-18R) o6 ERTIT->72, TR
BORAMATIE, KRIZAMBHEEELLICEIN S a—thy FRBRLENEERZZITT
W3, M- 1IBEBRICBWTERY LWAT 5 3ERNXWHIHEI LT 5, EnENDNE
i3 sp 33801, 5580 m, 5820 m DMETH 5,
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Fig.2 Longitudinal profile of the Nuporomaporo River

3. Rkt oORS

3.1 RANEOBE

XRo= Kol OFRBEICHE L TRELLEERZREZEIE N2 Z LKHRN—D
THb, ZORERITspIOmHLidh bihF 5, 22 & 0 ERiC O IMBER»HFET 24, Th
IFRE MR TH Y, LERLIRFIL .,

sp 9100 m s Tid 2 1UT EMBIR A < % (, MR RE S 5 5, IBEBFE ORI L
B0 2FE- T D02 sp 8000 m fHiid & FTHTH 5, ILERIZ EWRA Tix 1/40~1/50 & =
BTHBH, PREH L THREPICHIT T 1/100~1/200 &R LA T 200m % 5 400 m DIE %
F->Twa(EE-1, 2), MEMINDLER & HHAMETIZZOWRIZ 500m Ll Eic L,
TRBIRIC B L CTIRER P EBH TRE W LR TH 5, sp5820 m #5345 sp 9220 m Hb
HECTHOFENEZM-3 2Rl 7,

FEADEICRRATELZ L 2BEMEIED LN, F6NDAEIZ sp 6680 m Kk
B, sp7890 m ik, sp80AOm AR ERL X ThH b, TNLIZODWTHRNETHRT 5,
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Fig.3 Plane figure of the Nuporomaporo River channel. Numbers mean distance
from the confluence of the Nuporomaporo River and the Toikambetsu River
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3.2 AEBMONE, WA, WK

sp 5830, 6110, 6540, 7070, 7740, 8380, 8590, 9170 m o) T REZEBENRIEIHT %
Totl, ZORREN-4ITRL 12, FHETHOFHREITZZ ONEIC 22.5, 58.5, 43.3, 34.3,
87.8, 61.4, 112.8, 157.5 (BfL: mm) &, Bl BT CICREVRIBORE ( Lo TW M
mAEN TN D,

WARIZTREG 2 E TN ORRBICHEE 52 54, X Ro~<2Ro)l|oiLEBFICIT AR
BT & A LB HNT, FEAHTIC WA b2 sp 7530, 8055, 8215, 8450, 8580, 8665,
9010 m NHHIZBWTHABD LN (K- 3BH),

% 2 WEAREIC BV CEAR»EH LB (sp6925, 7150, 7200, 7325, 7890, 8040, 8520
m, @-38M), NS5NFKIIEZFNEKRFIZBWTLRDLN T, ‘

4. ¥efT - ghift & TROTEMY

2 Ko R ol DHEOKE L RRITEL CIEEROB # ML T  LTw232 5 Th
b, ZORATICOWTIIEE 4 (1985) ol - 82 (1986), M (1991), FBRITH (1992)
o> THBIN TR,

EAE - % (1985) 13/NBWOMMT & B EBHOBRELFEL, LHBRIRBERIC A
XCBbo T2 — W2 RS2 BT 2 & 5 MM L 72 2 B TASEE L TR S TR
End—¢L7 (COMETRE I RKeeXall|dNgitn— ¢ 3, F0REITHOLILD
{3 sp 5820-6620 m DX ThH »7z). ZHLizHL, ibH-FHE (1986) ik, EIZHFHRNRX
B ) THREBOLERICHT 2 RBEHLHAEL, L—7RKickE CHKEL TV 2 ENKD
BEL Vw285 (&, A7) oLR#: TR FEREIC L NERIN, TOHRR
BRI 5 (neck cut-off) & L7z, LT, kiR & 5 % HED#ERC 1 S RS EIC B
RI%RL 2228 MBI gIc 20k I 2 RBER H 52 & #HEL (BE, 1991), 7, &
BRiZZ (1992) it X Ko =X o )| DBEED LKA E TOECWEKRORBEHOMELRBEL,
TEOHERIC S MR £ WL TV B,

EROHEIC P S R OB — RO LR T, B DAMAESIC R 2 FERC B
TREETH D (B, 1978), BEBL O KB HEZ KRB I EDL L L 3RBOY
ROBHEL L b d, BRTHOLHDHERIL, MiELLNEBHEEOII,C, TR E K
Fic & BWRIC L > CHIZRBI I N B, THHEENOHMEILRKIBR WAL ORE, KBL
Fick->TR% 3, AR AGMBR TE L, BRMONELEE 4 UETHE L b
(BHE, 1983). LARHHHBOTHICIE & ) BEUEOBRADOMEMSRET 5, HELH
DB I3 L ABHAE OB IS D25 ), RBEEHOTMEIC LHBLY 52 5,

DR -85 sp 8400 m AHENA BT 12 KD B AMMENTHDH Y, ITH 53 F DWW
B LATERER 70> b Ths, TN ) FTRETRERMIC LAER7 o> F L HHIS
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3 &) THRBERIZZH LT, M HEXTEROBETIRTS 5 L HMTL 2, NEHR
IS & U sp 8380 m M & 1) T Tl PRPRIEAHT 88 mm LUF, sp 8590 m & ) _EFTIZ 110
mm %22 THEY), oy bLHERPERKICE{LtIALNS,

TRBROKEICEB T RN X — DA THERHIENZ EXH 5, LARIC L 5 WHED

| 8p.5830
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Fig.4 Particle size distribution of bed material
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PEBTIHTRER)BARICL ) BEOEBHIEL 5%, HHMENLNRIKRE(HMKETZZ
k% ( HENERHTH 5, X ReeRolllnigs, 8L % spldm DlE TaEzEIY,
LEREY M 5255, Ly 6 DLHOEBIERTII LW oBEBE L FRMZIIEEL (i
V, EZ LB THOLARIETR UGS N7z sp 8400 m S THHMIZEZLNT
WEB & B L TERHTH B,

sp 8400-9100 m N X D FHEEEBNI TR TIC L 2 L DAL D, sp 8560 m A5 (HElk Hik
SERIZHKEL Tw3) dHic, HkiRic L 2L EH LN,

BO- 5 ic 2Rp AR 1E 5 FEBEZE) (sp 6200 m) S D KBIR ZR L 72, T Z TRIBRKHK
PEALIC IBRBE DV — 7 % k& (neck cut-off) L T3, Zn#4i3 IAREEHLRHERIC L -
TEREIN-LD L HML 2,

KDL IR, THOHEEE» LA TRRICEL LD TR L, I ERMIc
EEREN230T, BREOIWYFAZRKKRTH-22 L, T2, HEo— 7o HEES
HENBZ s, IWOHERIERERE 722 L29E 2 L,

UEnZ b BES 25| 582 THARIIBECIRENLWE2FATWE 2k, KK
REAMICHBERICAMEATRTL, BMERCE W CREI R L, 2084 HER
T52E, BRENIWE2FZAZHENAICREMICE > CHRFINEIBEZI W 0 b, H
BEDOGBFEIIHEEMORCICH DT E, R EMEZ LN,

TN L THD S A 7HFmMER & LML L T\ 5 BREBHBLEE & L7z, sp 6420
m H S T FEERIC B CHREESMAIc 7 L, WRNCHEBET7 v v & = 2 2R HERD D
LN (H-6, BE-3), BEZOWGZIIRA > Fx—2 75T b, HRWORZEIC DWW T,
S TREBTFELZERT IR LEIHLVWDT, B (1983) nENEIsENEZ %
ZEICUTOFIRCHEL 72, TobbEEE Ll mX 1 maoAFERELE), 222 bKE
W 10 B % BA TIWMEZAEL 22, £ NORBRENEMFH)IL 109.3mm Th - 72, HE
RN TRD L L2 FAORIZ 200mm BETH - 72, T2, AR T 20 BOME EESIC
B L 2RI LS, REROEMFEMEIZ 70.2mm TH-72, 2 &) ZoMELR R
ZFiZEAE 10 mm 2 5 200 mm BBE TH 2HERHT) H°2 5,

INFTORETIRENL ) BB TIOERHIEL 2 EMET HZ LI TEL WD,
2ODMEHENEZ bLE, — DR EREPERT 2 & ) ICLDOHMHE L 7245, HEL 2L
WEIRE L ELICERT 1B T2 TH o L DI HRBOERIZEL T, WAL 7
L2t T2EIZTHD, b)—20F, FHOL 7 baBLICHEROAUFBEINZZ LI
FoTHELLLDT, THHRIIBICHERIN TR A > b= kit F-72 )
EZTHD, BIBOBETIE, LRV P —IRELTELT, HEICL > THRA
Y ER—HERENTZ LIThY), BEBEORAILZ ORI L R LRTICBEIC KA > b ov—
FEREN T Z rick b,
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A A’
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B
0
0 5 m
| N |

E-5 sp 6200 m i AfHED K
TROHEMRHT I GERE & B O FRMATERE N,

Fig.5 Micro topography around sp. 6200. The new channel was formed cutting the
neck-part of the loop, after sediments blocked the upper part of the loop.
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-6 sp 6420 m # A HEO TR
AR I R L HERRIE TR A 1, BRI AR E N T 5,

Fig.6 Micro topography around sp. 6420. The channel was pushed to the left side by
sediment deposition with the clear edge.

TRHRRIZKBOKREVHLL D L ZOMEORDBHESCH RN LICRE LR TV L L,
KBOFMETLICET 5 L) L RBERTIX, tRHRFOCEEDLLHICHERL-Z LICh
3, TAEKICIZER)BRIBKRZERT 22 LICLVRBEZNOFAENCEL LD TH
555, FNBFIZBKEIC L > TO INERABROBRFEL TWEZ LTk B,

Wl LY HEET 2 HRIZ, E—CHRBORMAIBKROTRLIET I L, £
LHENMETIC & > TESCHMEEL S I2BEOE-IHME, £ L THEZICHEE %8
T 5D+ EWENHEAINDG V) EBHIFUETH 5,

TROHERICRE ) L— T ORI, T BoTBOBE) - HHK L BERONV—TD+4
HRENVETH D, THICN—THRET L2001, REWMENTERITHE ) BITORE
R, Sp 6420 M META LN L S LWBENL 7 F Lo RIBR L EMER»LNETH S, +
WBHIERTHIUL, V—7HRETiEICHEMES 2ES L, HEEEORE LWL L
(REERORBERS L2530, IReeRollnt ) 2FLVIFUISEEL 2\,

1947 SELIREIC NV — 7 DR E L 2 DR — 5 2BV Tsp65d0m £ ) TRICBWTT
0 (GhE-FE, 1986), THREBTRER» L HBEBRI =R T2 2L, ZLTA—T
ORI RAIC L - THEmM L TEEER- T neck cut-off ick 2D TH 22 &k KHHE
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5. MBI EHMA - AREHNOBIGR

X Ra=2Ro|DLERENKE LREBO—DIZABKE BRI L2 L TH B, TR
RWARTNNCN L T2 TFLHB2 5252 50T % (Swanson et al, 1982 ;
Nakamura and Swanson, 1993),

H-3icRL 72 & 9 i, MEEAHEICHEAYFEL T 2D b T2 104 Fricilirzie v, 4
A7 LT 3 5BFTId M 7500 m~9000 m AR TH 3, 2 d Y LR TIRICERIBIRE Y, K
BRI VAR (BR 10 m LUF, MEEE TSR om BE) »4EFL T3 L2555, L
LARICALNERARNZ R INE VIIAREL, 2HOETIZBILIEA TV B b b,
B OMERICRESI N T2 Z LM TE 2, BMEED/NMEOBASHA L L TTFHIC
WMESNTL E - LTMREMD D 505, ENHETLRBDEICFDEBRZETLZTORBI LW
EV)ZEHVRZ D, WTHIC L THBEMKICBRE LTV BHAD 2 ZIRERKR O KT
BCTEEINIZEV) ENIE, LI EROKEIRL HEITNTE L TRESIE Y, AN

MR, WTRLBEBMTEEL, BEORARIN UL 22X A TORANLHE TR

w (BE-7).

WARIGBEAKRFICIZERDERULCRTT 22, FOBEBHIEL LW ERL), BHTHE
WIEHBRELHBTH D, ZOFKEMEE L TREBLALEZNSHIC, KTT2BICHE
DB EEHE, AL LI L MM CICESICHEI N, BELLTVWORBEATH S,
BB 2SI L 2 RARII KT & > THOEREKE 20, LR ERMEL5 1283, 2L
TV ZAHMRAIMEE B &, HERL 2L HBEEREEIFRNZEL, Wo k) LB
BrEZ )R TVWRRICL 3,

TR R ERIC BRI Twad 2 2HhiCB~b, WARNEED £ - L0
MBI URBEBICBFRT 2 L2787 5,

WEEDBRAN—TRICHZT DI IIRREE, Rz KA > P~ DRBICHE S B0 L K
N7 P LERT, TROBE) - HEHITERY LTS RE T B HTC Al R E)
PELROWAN—TREEEN LW 2Bz, L LEW7ETHBE) - HBRT 2BI0<¢ 5
N, WARMPBATIUTLIIZIE S IcHRL 2T RBES 2 1BET 2,

K- 7 icKEBNXWT 2=+ A N2 B 2 R EBOERB L RL 72, 7 2=+ A 2 KBS
BEREACEHN 2 AT R =R o) LEMUL T 525, HREOBEIC I IRk 5%
L, FEICIE EZEDEAD A LN S (HBE 100m L7- D nASKE, X RoeRo)s0.24
THBEIDIHL, T2 A3 4.0%), 22Tk, BAREZE AL EHOMERY HREH
DESPIFICL > TVBZ EWHRATRNDS (F D ZHZ SI3BRICHES (1982) 12 & » THER
NTwaY, XkaeRobtolBEi$5HIC8DTHRAEZIT- ),
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Nuporomaporo R.

140°E  145°E

Ayumanai R.
0] 10 km

—— )

?® Deposition
x¢ Woody debris

B-7 Ta-=FrANHcBIT 3 HBER & R

1B IE O Th - 72h, 1981 F£PKRRICHBEVEILL 12, WARZH XA ITHEM
D) iz & > THAIZ T DWW ICH L HBELEYAAL, L L ZOFRBEAYD

WA EEHNDMIUC L > T 70y 781, BENOHE P ~LHEE®HL 2,

Fig.7 Sediment deposition and channel course change in the Ayumanai River. The
channel course was O, until the 1981 flood occured. The course O was changed
by woody debris deposition to the channel T, which was changed immediately
to the present course P by blocking with lots of small woody debris during the
flood.
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ARMKOFEL TV B RETIE, ARBRRICL > THARYHEL THEAMLL, TiiBics
WTEH 2B EAA THREZEEL, KBIINHFAICEDL 2, TOBRBKREREIZICRES
SlafEz L, MELWERKREZEET L L) BHEIEL, BEROCHEBOLEH L LY IERIC
b, MBS EEL ZTIE, ZOEFEOERELREL K> TW AHRARFLERT, 04
B - R - HERR & 2 AUCHE ) BRERNI RERIISR i iTh N 52 5, T4 bb, X Fw
< RIIBERNOTRILROKE LR TH 2, FL VBT, HRORZRI TR FEL I
WIZEHRELBERTHLEEZ LN,

6. Rl LU [FLrF] RoBRiE

6.1 AR nFER ,
XRa2Ra|DRBEMEICEFFICHRRRABRIE LIV O2AELNE, 22T}
Sp 6680 m 1%, sp 7890 m #1535 L UF sp 8040 m A RIS TR & - B EMENFEIM® &
BEEREZ £ FNE-8, 9, 10iZRL7,
sp 6680 m S AR EME (WME L HERICHZ > TAYHE, EICAI»EBE>TENT,

20 m
Al
A -
Nk//-////—\vf\4d\\/
B
. B
2m
(o] IOm]
L« + O

-8 sp 6680 m e BMIE B-B o sp REFIC AL N2 BRKRD [
Fig.8 A semi-globular concavity was observed at the middle part of the cross
-section B-B’ around sp. 6680
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[Icritt

Wet area
%k Point where water
20m springs up
A A’
B B’
V
Cl
C
Im
o) 5m
O — J

E-10 sp8040m s [k v+
Fig.10 The trench-like groove around sp. 8040
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UTTi [R] v, BER-4) O%uL, BRENMELIKRE (EHL 2L —7RATED
2y 7OTHAMICHSZETHB, ARZENALL I CAKOKES ) H»HRIA TS
¥, EOBAFTRERE TROFEOHBIZbTHIC2 mKED Lk, 1977 EBEH L E
BETRINREBBDHLNLD, 1969 ERENEFERATRINRRBRBD LN LW b, &
Dl RMER I N bnEEZ LT,

RORBICIZ, FREHCTRE 223 ED 5 DS HREL Ths B2 bzt dh
6, TONELERT L7201 6420 m MEDHMHM THV LRA—DFETETRELZHEL
720 HTER N O KBO T & e bbb 3Halc L 2 NENFEHEZ F N FH 173.7mm, 91.2 mm
ThHd, 72, BERENLHBSORMICIE 300 mm BEORY ERKBH LN, 2O rd b,
ROEERFICEN R INFBIC T EWMELEIN-FRD S bRE v DT 150~300 mm 2L
LN,

—7, sSp 7890 m A & sp 8040 m MuEERIC L RKRBWRRME,A LN, Zh
b NREWMIITFEE D S MEVCFEBRZ L 2MBAEEROBIC S 1 TwB 0T, *
AR L, UTTRINLE [Py F) 2Rz TS,

Vv FOBRAOERIL, BEREZR 3> THERENTWEZ ETH5H,SpT7890m iy
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Fig. 11 The semi-globular concavity was considered to be formed by the following
two functions : erosion by a horizontal eddy and the flashing of bed loads by
piping flow of underground water.
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Fig. 12 Micro topography around sp. 8560. The Left side of the channel has shifted
outwards due to bank erosion, meanwhile a point bar has developed on the
opposite side. Abandoned channels were remained on the bar. Corresponding
to rising of water level in the present channel, water came up from lower part
of the abandoned channel A and B. When water level rised much more, water
flew into the abandoned channel A from its upper end.
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Fig. 13 Micro topography around sp. 7540. Site P kept always water. In accordance
with rising of the water level, surface flow appeared below the P (area S).
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Summary

A precise survey was carried out to clarify the geomorphological processes of the Nuporo-
maporo River floodplain located in the northern part of Hokkaido, Japan.

Two types of channel course change were recognized on the floodplain which is characterized
by remarkable meandering, few riparian forests and few woody debris. The first type is the
continual shifting of the channel course to the outer side and the neck cutoff. The second one is
the abrupt change caused by the blockage of the main channel section with the accumulation of
sediment in channel bends.

Woody debris generally induces bedload deposition intermixing with itself, and possibly
causes a channel course to change abruptly. Because of the smaill amount of woody debris in the
Nuporomaporo floodplain, the major process of meander development is not the abrupt channel
course change but the continuous shifting, which could develop channel bends to a high degree.
Thus the small amount of woody debris is thought to be a reason for the remarkable meandering.

Specific erosional features were observed adjacent to the current channel. They were “Semi
-globular concavity” and “Trench-like groove”. The concavity was considered to have been
formed by both pipe flow which spouted through the stream bank and whirlpool formed over the
concavity. The grooves were suggested to have a relationship with the dynamics of groundwater
or throughflow.

Water movement is one of the agents which form a floodplain. Further detailed investiga-
tions including the dynamics of underground water are needed to clarify the geomorphological
formative process of a floodplain.
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el Phot.2 A view of the upper part of Nupor-
Phot.1 A view of the Nuporomaporo River omaporo floodplain
below sp. 7000
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Phot.3 The new deposit formed at sp. 6420 HERRICZ CHI, £ DI ERKHHE
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Phot.4 A semi-globular concavity keeping

water always at sp. 6680
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Phot.5 The trench-like groove formed at sp. INE RS B B
7890 Phot. 6 Inner part of the trench-like groove

with a small shallow pond at sp. 7890
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Phot. 7 Woody debris at sp. 8055



