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Large wood (LW) can be defined as logs with a length of ≥1 m and a diameter of
≥0.1 m [1–3], and is also commonly referred to as instream wood or driftwood. Transported
LW in rivers may accumulate at shallow water areas or at natural and artificial obstructions,
thereby forming LW accumulations or logjams [4]. A key log, characterized as a large piece
of wood, may initiate and stabilize the formation of a logjam [5,6]. The logjam formation
further depends on the existing flow conditions and the volume of transported LW [7].
In general, logjams can have different sizes and may partially or fully span the channel
width. As logjams block (part of) the channel, they act as a porous obstruction, leading
to an increase in water depth and decrease in flow velocity upstream of the logjam [8–10].
In addition, a region with reduced velocity (wake) is established downstream of the
logjam, promoting the storage of fine sediments and nutrients [11–13]. As logjams create
flow variability, they provide habitat for many different species. The number of river
restoration projects including LW has significantly increased within the past decade [14].
To further improve restoration efforts, it is important to understand the LW transport
dynamics and how LW affects and interacts with flow, sediment, and fauna. Recent
floods in mountain regions demonstrated an increase in sediment and wood-laden flows,
which affects the design of hydraulic structures [15,16]. The majority of LW retention
structures consist of vertical poles to the horizontal that span the entire channel width [17].
This design significantly affects the flow and bedload transport conditions. Specifically,
the ecologically required bedload continuity during low flows may be impaired. Therefore,
innovative monitoring and design concepts are required that sustainably manage bedload
and LW transport.

This Special Issue highlights topics related to the impact of LW on river ecosystems
including fundamental research and practical applications. The five contributions focus
on benefits as well as hazards related to LW in rivers, and include innovative engineering
solutions and novel methodological approaches.

Polednikova and Galia [18] performed a systematic literature review on ecosystem
services of LW in rivers and derived knowledge gaps. Based on the ’Preferred Reporting
Items for Systematic Reviews and Meta-Analysis’ (PRISMA) protocol and defined exclusion
criteria, 137 papers were found on ecosystem services of LW in rivers and were used for
subsequent analyses. The majority of articles focused on habitat creation and increasing
channel heterogeneity, and were affiliated with researchers from one country. The authors
point out the need for more international collaboration to increase knowledge transfer,
which may result in improved LW management practices.

Neuhaus and Mende [19] provide practical insights in the planning process of engi-
neered LW structures. In order to design engineered LW structures that are ecologically
effective, the following aspects should be considered in the planning and execution phase:
placement, heterogeneity, trapping effect, size, and naturalness. Three examples of river
restoration projects in Switzerland demonstrate the various dimensions and effects of engi-
neered LW structures. The authors conclude that the balance of the interests between risk
management and ecological objectives remains a key subject in every restoration project.

Wyss et al. [20] conducted a field study at the River Glatt in Zurich (Switzerland) to
analyze the LW accumulation process of single logs at a circular bridge pier. Based on
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the observations, the LW accumulation process can be described by an impact, rotation,
and separation phase. An analytical criterion was derived by combining two simplified
equilibria of acting forces and moments, which explained the behavior of 82% of the logs.
In general, the field observations confirmed previous results on the LW accumulation
probability in the laboratory, which supports the applicability of laboratory studies to
investigate LW—structure interactions.

Schalko et al. [21] present flume experiments to study the effect of LW accumulations
at an inclined bar screen with a bottom clearance on backwater rise and bedload transport.
The main focus was put on testing different LW characteristics. The results demonstrated
that a few logs are sufficient to reduce the bedload transport capacity to below 75% com-
pared to the condition without LW. Fine material and smaller wood sizes further reduced
bedload transport and increased backwater rise. In contrast, LW density and LW shape
had a negligible effect. The test focusing on a sequenced flood highlighted the need for
maintenance measures to avoid self-flushing of the bed material.

Furukawa et al. [22] used flume experiments to develop a novel LW trap consisting
of horizontal rods aligned with the flow. The goal was to separate LW from water and
sediment, as LW deposits on the horizontal rods. During the flume experiments, a given
LW volume was added to the flow and the resulting trapping rates were measured. Special
focus was put on the effect of the relative LW length, defined as the ratio of LW length
to the horizontal rod spacing, on the trapping rate. The results demonstrated that larger
relative LW lengths increased the trapping rate, whereas no LW was trapped if the relative
LW length was smaller than 1.5.
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