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Influences of bedrock projections and large rocks on sediment transport
in a mountainous gorge channel

& E S e ! 4z BT AN A

Suk Woo KIM Ken GOTO Kun Woo CHUN Tomomi MARUTANI

Abstract

Steep mountainous streams are often characterized by bedrock channel, which temporally causes sediment storage and
scouring due to channel obstructions, such as bedrock projection and large rocks. In this paper, the influence of bedrock
projection and large rocks on long-term riverbed changes with sediment transport was statistically examined in a
mountainous gorge channel, Oyabu Creek, Kyushu, Japan. This study was conducted based on the 12-years field
monitoring during 1995 and 2007 in a steep mountainous stream, and sediment deposit, scouring, and variation depth
with mean bedrock projection area, bedrock relief (wetted perimeter/channel width) and the volume and number of
large rocks are calculated from these data and field measurement in 2006. As a result, both of sediment deposit, scour
and variation depth were increased with increasing in mean bedrock projection area and volume of large rocks rather
than bedrock relief and the number of large rocks. Furthermore multiple correlation analysis of mean bedrock projection
area and volume of large rocks with sediment variation depth show high correlation coefficient. Comparing changes in
sediment storage depth between bedrock projection segment and non-projection segment implies that bedrock projection
segment caused considerable sediment storage with alternatively deposit and scouring dominated periods within 3 years.
These results suggest that mean bedrock projection area and the volume of boulders play an important role on sediment
transport providing channel bed relief in a steep mountainous stream.
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1. BL®I THESLHADWBICEE LTS 25 E5bhTns
(Keller and Swanson, 1979 ; Lisle, 1986 ; Sidle, 1988 ;

Tabw i OPIE & AKNERBE IR EDOTF D 7212, 111 Nakamura and Swanson, 1993). S 512, I 5D
PR E TOLBORN ZEZRE L 72 KRB O LB TEREWHIIChD o TP OWRE B LT 5 &,
PHLTWb, 22T, RN ToLmOuN & B WNHERTE 22L& E52 &b HD (Megahan, 1982),
BOFHEINRT 52 & 1F, FFICERELEE ZoTw OIS, R TIHEBRZIRS E#E 4 & OMbE s
%o IR 2 & A S 7z i, Lo T & BELEVO IR EL, 2o/E, T~NoL
R ZRED KL 20, BIEIL RS T WitEEICERELE L2 b0 LN S NG,

AN ER AT 50 DR T RN T 5 D12 IR 2> & A2 S M7 b s & IR E 2R ) &
B LN LAPFE 4% (Sediment delivery ratio) T L7550 To N 3 2 88 2 B TR 5121
RN S A, SNSRI T oK A AT & HlE5 EMicbz22mBlillic L ohid e oiv, £/, 5
HPREGERTHAZLEFITTIZHMOENRTV S IR B 7% & oML A L R T T B &
(Marutani et al ., 1999 ; Gomez et al., 2003) . BB 5 2iE, I - B LR Lo NAWEIRI A
— I, R TIEARAIK S EDD iz, Wil 2% e Ladhide o Zv, LaL, HATIE
WIRICTE T 5 G RIBIRS AT 2 Bl & ORI D& AKINIIEEIZBEL v, 20720, il
KR TR DTN K & B % kT3 (FfE, 2006 ; TS0 O R BB T 9 B B BN D
Madej, 1999 ; Kasai et al., 200da). Z O &9 ZigHIE WO 5 2 L3 BEL <, KBHFEERIC X 5 DN
i3, BAROEEMINTIZEZICTORONLIMIETH Fahoiz,
) (Montgomery and Buffington, 1997 ; Wohl, 2001), ERIIRRPE#: E o L L oRBL L DM
RPN AT Y 7 T—= V&R LD (FEH &, REMIHT 2 2 &iF, LHRmIC o SEER 3R i s
1996 ; Lancaster and Grant, 2006), —RFAYIZEEEYE L DK% BT, HHEERO LWERICEEZMA 23465
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Photo 1 Sediment storage occurred behind channel obstruction
along the study reach: (A) Upstream view of coarse
sediment and woody debris stored behind large rocks,
(B) Downstream view of sediment storage behind
bedrock projection in front of hill-slope collapse, and
(C) Downstream view of sediment and woody debris
stored behind bedrock gorge, (D) Large woody debris
stored behind bedrock.
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Table 1T Geomorphological characteristics and research result in each segment
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sediment deposit, scour, and variation depth per unit area
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Table3 Mean and standard deviation of sediment storage
depth in each segment
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