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Abstract. The behavior of woody debris has become a critical issue in river dynamics. It is still
not widely understood, particularly during a flood event. Field investigations were performed to
investigate the characteristics of woody debris production and deposition during the 2012 and
2013 floods in Yabe and Tsuwano River Basin, Japan. Ground-level photos, aerial photos, and
direct measurements were used to measure the length and diameter of woody debris,
characteristics of obstacles (length. width, diameter, and shape). These investigations revealed that
woody debris deposition was divided into two types: the rest of individual woody debris pieces on
the riverside slope or floodplain and the formation of a woody debris jam at obstacles such as
bridges, riparian trees, houses, and irregular topographic relief. Individual woody debris pieces at
the production sites are around two times longer than those at the deposition sites. However, the
variation coeflicient of piece length at the production sites is smaller than that at the deposition
site. Our results also show that the most extended piece in the jam and horizontal scale of the
obstacle are two essential factors in jam formation. An empirical equation for predicting the

apparent volume of jam at an obstacle is also proposed.
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1. Introduction

Debris flows and landslides are the most common natural
disasters which transported a large amount of sediment and
woody debris in a river due to heavy rain in mountain areas.
Debris flow transported 33% of large woody debris to the
alluvial channel in the North Fork of Cherry Creek basin
(May &Gresswell, 2003). Landslides delivered more than 60%
of the number of large woody debris to a river in the upper
reach of little lost Man Creek, California (Benda et al., 2002)
and in Cummins Creek, Oregon (Reeves et al., 2003). Debris
flows and landslides are potential mechanisms for delivering
woody debris from hillslope in Yabe River basin, Fukuoka
Prefecture and Tsuwano River basin within the Takatsu River
basin, Shimane Prefecture (Rusyda et al. 2013, 2014)

Large quantities of woody debris are mainly delivered by
natural disasters to the main river and conveyed by the flood
to the river downstream. On the one hand, the woody debris
can be mobilized through a river as either individual pieces
or as congested accumulations (Braudricket al. 1997; Abbe
and Montgomery 2003). Their mobility was influenced by
specific gravity, shape, the size relative to the depth and width
of flow, and channel boundary conditions (Abbe &
Montgomery, 2003). On the other hand, the woody debris
can be deposited in the river and on floodplain as an
individual pieces or accumulation. It depends on the length

of woody debris and flow condition (e.gBocchiola,et al., 2006;
Schmocker& Hager, 2011; Ruiz-Villanueva et al., 2015), the
diameter of woody debris, the density of woody debris and
Manning’s roughness coefficient of depositional sites (Ruiz-
Villanueva et al., 2015)

The floating woody debris is likely to be deposited at a
narrow reach of the channel, at the head of mid-channel bars,
in shallow zones where flow expanded, and on the outside of
bends when channel depth was less than buoyant depth
(Braudrick et al., 1997; Braudrick& Grant, 2001; Welber et
al., 2013). The presence of obstacles in a river can provide a
place for one end of a woody debris piece to rest and form a
woody debris jam, such as riparian trees (Bocchiolla et
al.,2006, 2008; Abbe & Montgomery,2003), bridges (Diehl,
1997; Ruiz-Villanueva et al., 2014, Schmocker& Hager, 2011,
Curran, 2010), channel bends (Curran 2010) and boulders
(Abbe &Montgomery,2003)

Two different types of lodging mechanisms of woody
debris transport associated with riparian trees were presented
by Bocchiola et al. (2006), which are: bridging and leaning.
Bridging occurs when two different rods are trapped, moving
woody debris and formed an accumulation. Learning occurs
when a single rod trapped a woody debris piece. In the case of
woody debris accumulated at the bridge, Diehl (1997)



grouped the accumulation into single-pier accumulation and
span-block age. The wupstream ends of some large
accumulations that form across spans and on island heads
have the same structural pattern as single-pier accumulation

The woody debris at the obstacle produces its
accumulation or jam, jamming the river cross-sections. As a
result, it causes various problems, such as the reduction in
the capacity of waterway openings, backwater rise, blockage
of a river (Braudrick et al., 1997; Abbe & Montgomery, 2003;
Diehl. 1997; Schmocker& Hager, 2011; Ruiz-Villanueva et
al.,2014), scour around a jam (Wallerstein, 2003;
Pagliara&Carnacina, 2010) and increases in lateral forces on
bridges (Diehl 1997).

It has been ariued that the iroduction, mobiliti, and
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