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Storage of Woody Debris and Sediment in a Mountain Stream, Northern Kyushu, Southwestern Japan
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Abstract

Distribution of woody debris and sediment was examined in a mountain stream, northern Kyushu, southwestern Ja-
pan. A densely-welded pyroclastic flow deposit dominates the study basin, and forms steep sideslopes and a flat valley
floor. The watershed was disturbed by a powerful typhoon in 1991, which leveled many trees on the hillslopes. Subse-
quent storm-triggered shallow slope failures deposited timber along streambeds. Channel morphology (gradient, chan-
nel width and sinuosity), location and volume of woody debris, and streambed sediment characteristics were investi-
gated three and half years after the typhoon. Log jams of various sizes occurred in the channel ; the largest log jam
was 100 m long, had a volume of 3,100 m®, and was located along the middle reach of the research section. Principal
component analysis of channel morphology and volume of woody debris and sediment suggests that sediment deposi-
tion is controlled by tractive force decrease owing to broad channel width and gentle gradient. The analysis demon-
strates that there is no conspicuous relationship between volume of woody debris and geomorphic factors such as gra-
dient and sinuosity. Field observations reveal that most log jams occur behind large boulders in the research section.
Our results indicate that accumulation of woody debris is influenced more by topographic barriers such as large boul-
ders than by channel morphology. We believe that the supply of boulders from sideslopes greatly influences the stor-
age of woody debris in the investigated stream.
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Fig.1 Topographic map of study site in the Utsukushidani
Creek basin. Contour interval is 20 m.
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Photo 1 Typical channel forms composed of a densely-welded

pyroclastic flow deposit in the Utsukushidani Creek.

(A) Low-gradient section. (B) High-gradient section.
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Photo 2 Typical shallow slope failure that introduced woody
debris to streambeds.
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Photo 3 Upstream views of a slit dam at the downstream end
of the research section. (A) March 1993. (B) March
1995.
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Fig.2 Longitudinal profile of the research section.
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the research section.



W4 Vol. 52 No.

& 1,357m, FHHE0.03 (1.7°), FIHEIE 10.7
mThH, SEMITIEHAICHKTLTWS (B-1),
C OAEFNNITHRABERIAT0.30(# 16°) IS ET LA
HRXHEPFIEL TS (BE - 1B)2%, K5 (86.9%)
(XA AL 0. 05(2.8°) LT DMK THEL S LT\ % B IR
HEA2m, ®A4.2mTHY, FEHIIELMLTVD
A5, & 6~10m DX A% 60.3% % Lid T 5, JE B EE
OEALL WL L, ERPELIBMBILEICHFLEL TS
A5, (ZIFEMTE L E#RE 1.2 LT OX o413
91.9% Th b, T/, KEHFOXBEIZIR, WL d
RIS L7 KRR A 5 72 5 Pl 2 ME Td )
(BE-1A), B TOKIELHEDNEREFED S Man-
ning DM ERE % KD B &, 0.019~0. 024D & % > 72
4.2 f - FARELHOIH

1995 4 3 HIC BT 58 - fiAK L L8054 kin % X
—4 IR L7 EICIE, KNS FETRE - ket
WAHELCBY, AEXMICB 2 2HREIE - &
AKA%3,549m’, THPAT3,483 m’ Th - 72 HREERE X
EEHIIA M LTz ), MRICFEET 500 LS
BThord, WK LHELHAEA 0.2 %85 LD
RANRXEICIEELTES T, HAIZ0.06 LT,
18512 0. 07 LT OXEIZHERE L T 7z,

_ 03
T 0.1
8 ) N re A PP e
I I DA A
T 20
£ 10
>
(=]
2 N\’\MJ\/\
2 4 N ERAVE f\/\/\JAAA/\M L o
500
Woody debris M Untrasported
400 O Transported I
300}
T 200f
o
= 100}
(]
E olw o bt i1 uwaul l P
; 150 . LN} - "o o ..“—Bol”der
E Sediment
2 100}
50

| i 1k AEEEETECH e
0 500 1000

Distance (m)

R—4 A, WEE EHELE - wAB X UCLRRO S
Fig.4 Volume of woody debris and sediment in relation to gra-
dient, channel width and sinuosity.

1 (222) May 1999

PR L T LHEARBOPT/MIBL DO, AR
m' PO 10m Thol (BE-4), -4 I1CIZEEH
Im U EOEBONE SR L7225, MELRARIIE
BB o200 THEL TR 00 % o720 Bl - i
AEHIZED 2 EH I T2 WEIROEEIIRH 0.5%
ENEL, BRI HITENER S A, A
THob0LEZOLND, BHABKTH AR, #
BN DI IZHREFTH S 759~859 m X M ICFFLE L
(-2, K-4), £&#H100m, 1EH15m, ESH2.5
mTHhY, KEIZ3I10m BETH-72 (BEE-5),

BER—4 NG HRARR
Photo 4 Downstream view of a small log jam, 7 m wide, 6 m
long and 0.5 m high, in March 1995.
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Photo 5 A large log jam (volume=3,100 m’) located at the mid-
dle reach of the research section in March 1995.

(A) Upstream view. (B) Middle section.
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Table 1 Factor loadings and eigenvalues of principal component analysis for channel morphology and

volume of woody debris and sediment.

PC1 PC2 PC3 PC 4 PC5
Gradient 0.3518 -0.7503 -0.2822 0.4832 0.0102
Channel width -0.7920 -0.0136 0.2583 03179 0.4526
Sinuosity 0.3856 0.7259 -0.2519 0.5104 0.0220
Volume of woody debris  -0.5370  0.0320 -0.8084 -0.2124 0.1097
Volume of sediment -0.8240 0.0115 0.0402 0.2780 -0.4918
Eigenvalue 1.8670 1.0912 0.8649 0.7175 0.4594
Cumulative proportion 0.3734 0.5916 0.7646 0.9081 1.0000
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Fig.5 Scores of principal component analysis for channel morphology and volume of woody debris and sediment.
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Photo 6 Upstream view of log jams deposited behind large
boulders.
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