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Abstract

Large wood is inherently mobile in naturally functioning river corridors, yet river man-

agement commonly introduces wood that is anchored to limit hazards. Wood that is

periodically mobilized is important for: replacing stationary large wood that performs

diverse physical and ecological functions; contributing to the disturbance regime of

the river corridor; diversifying wood decay states; dispersing organisms and propa-

gules; providing refugia during floodplain inundation and in mobile-bed channels; dis-

sipating flow energy; and supplying wood to downstream environments including

lakes, coastlines, the open ocean, and the deep sea. We briefly review what is known

about large wood mobility in river corridors and suggest priorities for ongoing

research and river management, including: structural designs that can pass mobile

wood; enhancing piece diversity of introduced wood that is anchored in place; quan-

tifying wood mobilization and transport characteristics in natural and managed river

corridors; and enhancing documentation of the benefits of wood mobility.

K E YWORD S

large wood, river corridor, wood decay, wood mobility, wood transport, wood transport

1 | INTRODUCTION

Large wood (≥10 cm diameter, 1 m length) is inherently mobile in

river corridors over diverse temporal and spatial scales (Comiti et al.,

2016; Kramer & Wohl, 2017; Ruiz-Villanueva et al., 2016). Within

the river corridor of active channel(s) and floodplain, wood is episod-

ically recruited, transported laterally and downstream, and deposited

for varying lengths of time (Benda & Sias, 2003; Kramer &

Wohl, 2017; Ruiz-Villanueva et al., 2016). Wood mobility has been

studied via flume experiments (e.g., Bertoldi et al., 2014), tags

(e.g., MacVicar et al., 2009; Ravvazolo et al., 2015), videos

(e.g., MacVicar & Piégay, 2012), time-interval photos (Kramer &

Wohl, 2014), repeat remote imagery (e.g., Lassettre et al., 2008),

pre- and post-flood (e.g., Pellegrini et al., 2022) or runoff season

(Wohl & Goode, 2008; Wohl et al., 2022) surveys, and numerical

modeling (e.g., Persi et al., 2020; Ruiz-Villanueva et al., 2014). This

body of research supports at least preliminary characterizations of

wood mobility patterns (e.g., Kramer & Wohl, 2017), but much more

remains to be done.

The great majority of scientific literature on wood in rivers

addresses stationary wood (e.g., Ruiz-Villanueva et al., 2016;

Swanson et al., 2021; Wohl, 2017). Stationary wood creates hetero-

geneity in hydraulics, biogeochemical reactions, sediment dynamics,

river corridor morphology, habitat, and food resources for aquatic

and riparian communities (Gregory, Boyer, & Gurnell, 2003;

Wohl, 2017).

Mobile wood, although less commonly studied than stationary

wood, is likely also necessary for maintaining diverse forms of
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heterogeneity within river corridors. We define mobile wood as any

piece(s) of large wood that is actively in transport. In naturally func-

tioning river corridors, most pieces of large wood alternate through

time between relatively long periods of being stationary and briefer

periods of mobility. We draw a distinction here between mobile and

stationary wood because river management is likely to prioritize artifi-

cial stabilization of wood.

By moving, wood creates physical disturbances that directly

alter river corridor morphology and biotic communities. Wood

movement is thus analogous to fluctuations in discharge and sedi-

ment supply that create a disturbance regime and maintain a shift-

ing habitat mosaic (Stanford et al., 2005). Wood movement also

redistributes individual wood pieces within the river corridor, help-

ing to maintain heterogeneity of piece size and decay state, as well

as position and associated physical and ecological functions of

the wood.

Recognition of the fundamental role of wood in forested river cor-

ridors has led to increased use of wood in river management and resto-

ration. Much of this management, however, seeks to stabilize existing

or introduced wood (Abbe et al., 2003; Grabowski et al., 2019; Roni

et al., 2015) because of (i) concerns with hazards resulting from mobile

wood that can accumulate on or physically damage infrastructure, such

as bridge piers (De Cicco et al., 2018; Panici et al., 2020; Schalko

et al., 2020a, 2020b) or reservoirs (Furlan et al., 2018); (ii) hazards for

commercial riverine or coastal navigation (e.g., Doong et al., 2011) or

recreational river use (Conley & Kramer, 2020); or (iii) a desire to sustain

wood functions at the site of emplacement in managed river corridors

that may have limited wood recruitment and natural wood-trapping

sites. Although we recognize that existing or introduced wood must be

stabilized in some settings, we contend that mobile wood is a key part

of the natural disturbance regime in forested watersheds, as well as

providing other riverine functions, and that therefore river management

should place greater emphasis on sustaining wood mobility. Our objec-

tives in this paper are to review what is known about the benefits of

mobile wood and to identify research and management knowledge gaps

regarding wood mobility.

2 | STATE OF SCIENCE REGARDING
WOOD MOBILITY IN RIVER CORRIDORS

Gurnell (2007) highlights analogies between the movement of min-

eral sediment and movement of large wood in rivers. River flows or

debris flows can move wood within river corridors (Figure 1). River

flows can transport wood in suspension (floating) or in contact with

the channel bed (sunken). Individual pieces can move without piece-

to-piece interactions during uncongested transport, or numerous

pieces can form congested transport in which logs move together

as a single mass and occupy more than a third of the channel area,

with semi-congested transport as an intermediate transport regime

(Braudrick et al., 1997). Hypercongested wood transport occurs dur-

ing highly unsteady wood-laden flows with non-uniform log motion

(Ruiz-Villanueva et al., 2019). Investigators have long inferred that

pieces that are short relative to channel width and narrow relative

to flow depth are most mobile (e.g., Gurnell et al., 2002), but rela-

tively recent direct observations of wood mobility have refined

these inferences.

In a comprehensive synthesis of wood mobility studies, Kramer

and Wohl (2017) distinguished small rivers (key piece wood

length > channel width; diameter of logs > flow depth), medium rivers

(length of key logs ≥ channel width; log diameter � flow depth), and

large and great rivers (all wood lengths < channel width; log

diameter << flood depth). These distinctions reflect consistently dif-

ferent patterns in wood mobility and deposition, as summarized in the

list of common observations in Table 1 synthesized from Kramer and

Wohl (2017, Tab. 2, 3, and 4). The primary observation across diverse

studies is that wood transport in natural rivers exhibits high spatial

and temporal variability, but consistent patterns facilitate at least

broad predictions (Kramer & Wohl, 2017) (Figure 2).

3 | BENEFITS DERIVED FROM
MOBILE WOOD

Our review of the literature on large wood in river corridors suggests

at least seven basic functions that derive from the presence of large

mobile wood (Figure 3). We distinguish these as benefits derived dur-

ing wood transport and as benefits deriving from wood transport and

briefly discuss each of these below.

3.1 | Benefits derived during wood transport

3.1.1 | Organism and propagule dispersal

Mobile wood pieces assist the dispersal of soil arthropods (Coulson

et al., 2002), estuarine gastropods (Kano, Fukumori, Brenzinger, &

Waren, 2013), amphipods (Wildish, 2012), and a wide variety of

fungi and freshwater and marine invertebrates (Thiel &

Gutow, 2004) from river networks into and within ocean basins. This

is also likely true for rivers but has not yet been studied. Numerous

factors can enhance biodiversity, but the ability of organisms to

reach new habitats is critical to sustaining biodiversity

(e.g., Trakhtenbrot et al., 2005).

Although river flow inherently provides at least downstream dis-

persal, dispersal within the flow can be accompanied by stresses, such

as those associated with mobile substrate and high suspended sedi-

ment concentrations for aquatic invertebrates (Haden et al., 1999;

McKenzie et al., 2020), as well as prolonged submergence for fungi

and terrestrial organisms (Coulson et al., 2002). Floating wood can

provide dispersal while minimizing some of these stressors. Ultimately,

mobile wood as a dispersal mechanism can enhance survival, maintain

gene flow, and ensure continued colonization of species in estuarine,

oceanic, and transoceanic environments.

WOHL ET AL. 977
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3.1.2 | Refugia during floodplain inundation and in
mobile-bed channels

Examining forested floodplains in the southeastern United States,

Braccia and Batzer (2001) found that floating wood forms a hot spot

for invertebrate richness and arthropod biomass during periods of

floodplain inundation. Ballinger, Lake, and MacNally (2007) documen-

ted a similar function for terrestrial invertebrates in southeastern

Australian floodplains. Floating wood can also provide an important

substrate for macroinvertebrates in desert rivers with high suspended

sediment concentrations and limited cobble substrate (Haden

et al., 1999). Thus, mobile wood provides a substrate that can facili-

tate increased diversity and abundance of both aquatic and terrestrial

invertebrates, which is an important indicator of habitat quality and is

critical for nutrient cycling, decomposition, and overall trophic func-

tion. Because different functional groups of benthic macroinverte-

brates influence stream biofilms and organic matter dynamics and are

preyed upon by fish and other animals, maintaining diversity within

river macroinvertebrate communities is critical for sustaining diverse

trophic cascades and resilience in stream ecosystems (e.g., Elmqvist

et al., 2003).

3.1.3 | Dissipation of flow energy

The tendency of stationary large wood to increase hydraulic rough-

ness and flow resistance is well documented (e.g., Curran &

Wohl, 2003; Daniels & Rhoads, 2004; Shields & Smith, 1992).

Although investigators have not quantified the effects of mobile large

wood on dissipation of flow energy, entrainment and transport of

wood certainly require energy. Consequently, large wood in transport

presumably reduces the level of energy available for other forms of

hydraulic work such as sediment entrainment and transport and may

thus exert indirect geomorphic effects on hydraulic work in river

corridors.

3.2 | Benefits deriving from the presence of
mobile large wood

3.2.1 | Replenishment of stationary large wood

Logjams and individual wood pieces create multiple physical and eco-

logical benefits in river corridors (Livers & Wohl, 2021), including:

F IGURE 1 Different modes of wood movement by colluvial and fluvial processes. Inset photo at upper right of wood transported by debris
flow courtesy of Francis Rengers. Inset photo at lower right of congested wood transport on the Slave River, Canada courtesy of Natalie Kramer.
[Color figure can be viewed at wileyonlinelibrary.com]
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TABLE 1 Commonly observed characteristics of large wood mobility, as discussed in greater detail in Kramer and Wohl (2017).

Characteristics of large wood mobility Sample references

Wood mobilization thresholds & hysteresis in transport

Wood mobilization thresholds

• Exist at magnitudes less than bankfull

• Before the threshold, transport is negligible

• After the threshold, transport is possible & increases linearly with discharge until an upper

wood transport rate associated with overbank flows is reached, at which point wood

transport suddenly decreases or levels off

Kramer and Wohl (2017)

Hysteresis in wood transport

• Mobilization of wood occurs on the rising limb & is comparatively negligible on the

falling limb

• Flows of equal magnitude transport much less wood on the falling limb than on the

rising limb

• Wood in transport on the falling limb is rapidly retained & entrapped

• Short pieces are transported on the rising & falling limbs, whereas the largest pieces are

mainly transported on the rising limb

• Shorter pieces are transported earlier on the rising limb & follow a consistent relation with

discharge; larger pieces are mobilized after small pieces & do not correlate well with

discharge

• Most wood is deposited near peak flow magnitude

• Wood recruited during the falling limb originates from morphological changes of the

channel (e.g., bank erosion)

MacVicar et al., (2009), MacVicar and Piégay

(2012), and Ravvazolo et al., (2015)

Influences on wood mobility

The role of channel size

• in small streams, the frequency of extreme events governs wood transfer downstream, with

cycling of wood storage related to recurrence intervals of debris flows

• in medium rivers, yearly flows re-organize individual pieces of wood into jam stable states,

whereas exceptional floods reorganize jams

• in large rivers, reach-scale wood storage can be highly variable year to year, & depends on

flows during prior years

• Median mobilization rates increase with increasing channel size, but maximum mobilization

rates are greatest in medium-sized channels

Kramer and Wohl (2017)

The role of channel morphology: Wood will be routed more quickly and stored for shorter time

spans in river corridors that are

• Confined (vs. laterally unconfined)

• Single-thread (vs. multi-thread)

• Higher gradient (vs. lower downstream gradient)

• With smaller variability in channel depths of the flooded cross-section

Wyżga and Zawiejska (2005) and Wohl and Iskin

(2022)

The role of flood magnitude and hydrograph shape

• The largest wood fluxes on rivers of all sizes occur during infrequent high flows

• Flashier, more steeply rising hydrographs mobilize more wood

• Wood transport responds non-linearly to increases in flow magnitudes & is highly variable

• Most wood is transported during relatively infrequent high flows, but annual floods can still

mobilize wood at lower rates (typically <30%) in many rivers

Schenk et al., (2014) and Kramer et al., (2017)

The role of flow history

• The amount of wood available for transport during any flood is a function of past flow

history and non-fluvial recruitment since the last wood-transporting flow

• Flood peaks of similar magnitude will have varying wood loads based on their position in a

sequence of floods

Haga et al., (2002) and Kramer et al. (2017)

The role of wood recruitment

• Newly recruited wood is less stable & moves greater distances downstream than previously

transported wood

• Newly recruited wood can reorganize into jam stable states after only one bankfull flow;

jams are re-mobilized and re-organized during exceptional flows

• A threshold wood input rate governs transition between congested & uncongested

transport

Braudrick et al. (1997) and Kramer and Wohl (2017)

Effects of wood piece characteristics & spatial organization on wood mobility

• Anchoring (e.g., partial burial, bracing against obstructions) is the most important variable

governing initial wood mobilization

• Presence of a rootwad limits initial mobilization & travel distance

Braudrick and Grant (2000), Wohl and Goode

(2008), and Kramer and Wohl (2017)

(Continues)
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• increased substrate and hydraulic diversity (Buffington &

Montgomery, 1999),

• greater pool volume in channels (Richmond & Fausch, 1995),

• increased hyporheic exchange (Doughty et al., 2020; Hester &

Doyle, 2008),

• retention of particulate organic matter (Livers et al., 2018),

• increased channel-floodplain connectivity (Jeffries et al., 2003),

• the potential for nonlinear complexity (Phillips, 2003) of riverine

processes and forms, as for example when logjams facilitate forma-

tion of a multi-thread channel planform (Collins et al., 2012;

Wohl, 2011) that includes secondary channels with varying

degrees of connectivity and diverse habitat,

• habitat for floodplain organisms that live on or use large wood

(Osei et al., 2015; Pettit et al., 2005), and

• greater patch diversity in floodplains (Collins et al., 2012).

Although these benefits derive from at least temporarily stable

wood pieces and logjams, multiple studies indicate that individual wood

pieces, wood pieces within logjams, and entire logjams can be removed

during high flows (Curran, 2010; Manners & Doyle, 2008; Wohl &

Iskin, 2022; Wohl & Scamardo, 2021). Maintaining and replacing wood

pieces and logjams therefore requires a continuing supply of mobile

wood that can be trapped and stored at sites with limited wood trans-

port. In addition to the benefits derived from replacement of stationary

large wood in naturally functioning river corridors, continuing wood

input from mobile pieces may be critical to sustaining the function of

restoration projects that use non-anchored wood pieces.

Even if wood pieces do not move, lateral movement of the chan-

nel (e.g., Collins et al., 2012) or aggradation of the channel bed or

floodplain surface can bury large wood and eliminate its benefits for

surface processes. Consequently, a continuing supply of mobile wood

TABLE 1 (Continued)

Characteristics of large wood mobility Sample references

• A length mobility threshold exists near or above bankfull width

• A depth threshold of �0.5 log diameter exists when flow depths = critical floating depth

related to piece diameter and density

• Wood pieces in jams are less mobile than individual pieces

• Most logjams are mobilized by channel change or failure of key pieces during high flows,

but commonly reform in the same location with new pieces

• Wood transport velocity is more significantly related to log volume than magnitude of

floods

• Wood with greater density is less readily mobilized

F IGURE 2 Schematic illustration of the effects of the characteristics of flow, wood pieces, and wood recruitment on relative wood mobility.
Modified from Kramer & Wohl, 2017, fig. 10. [Color figure can be viewed at wileyonlinelibrary.com]
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is necessary to ensure ongoing trapping and storage of new wood.

This may be particularly important in rapidly changing sand-bed chan-

nels in which wood pieces provide important stationary substrate for

macroinvertebrates (e.g., Johnson et al., 2003; Pilotto et al., 2016;

Wallace & Benke, 1984) or create sufficient channel-boundary rough-

ness to ensure sediment trapping (Brooks et al., 2003). Replenishment

of wood supply is also particularly important for floodplains where

wood accumulations provide preferred germination sites for riparian

vegetation (e.g., Pettit et al., 2006), but high wood decay rates limit

the persistence of these accumulations. Fundamentally, maintaining

wood mobility is likely vital to maintaining a dynamic equilibrium in

reach-scale wood budgets (Wohl et al., 2019).

3.2.2 | Contribution to the river corridor
disturbance regime

Ecologists describe the importance of patch dynamics within the

active channel (Pringle et al., 1988) and a shifting habitat mosaic as

channel and floodplain habitat patches change in space and time

(Arscott et al., 2002; Bormann & Likens, 1979; Nakamura et al., 2007;

Stanford et al., 2005). Floods are widely recognized to drive spatial

and temporal variation in the size, juxtaposition, and diversity of habi-

tat patches in river corridors, but other disturbances, such as wildfire

(Kleindl, Rains, Marshall, & Hauer, 2015) or fluctuations in sediment

supply that drive channel changes (e.g., Constantine et al., 2014;

Kemper et al., 2022) can also create and maintain patch diversity.

Mobile wood can damage or remove riparian vegetation

(e.g., Johnson et al., 2000) and stationary wood within the river corri-

dor, as well as influence lateral channel movement and associated

channel and floodplain spatial heterogeneity (Collins et al., 2012;

Montgomery & Abbe, 2006; Naiman et al., 2010). Movement of sta-

tionary wood, especially wood within logjams, can create downstream

pulses of stored sediment and organic matter (Adenlof & Wohl, 1994;

Bugosh & Custer, 1989; Umazano & Melchor, 2020). In addition, sta-

tionary wood pieces or logjams create erosional and depositional

effects that may change through time while the wood is present or

even after flow removes the wood from the site. These erosional and

depositional effects include: the formation and enlargement of bars

(Gurnell et al., 2005) and secondary channels (Wohl, 2011); the accre-

tion of bars to floodplains (Collins et al., 2012); alteration of meander

geometry and rate of meander migration (Daniels & Rhoads, 2004);

channel avulsion (Brummer et al., 2006); and the formation of backwa-

ter and scour pools and patches of finer sediment (Buffington &

Montgomery, 1999) and coarse particulate organic matter (Beckman &

Wohl, 2014). The diverse parafluvial and riparian surfaces created by

wood in turn host diverse soils and vegetation communities (Collins

et al., 2012; Francis et al., 2008; Gurnell et al., 2005). The ongoing

removal of existing wood, along with replacement of that wood or

redistribution of newly deposited wood, together help to maintain

these dynamic habitat patches (Maggliozi et al., 2019). Consequently,

mobile large wood forms a part of the natural disturbance regime in for-

ested river corridors.

3.2.3 | Diversity of decay states

The diversity of decay states in stationary large wood in the active

channel(s) (Collier, 2014; Harmon et al., 1986; O'Connor, 1992) and in

the floodplain (Ballinger et al., 2010; Braccia & Batzer, 2001) increases

F IGURE 3 Schematic
illustration of the benefits
derived from mobile wood. Inset
photo for dissipation of flow
energy courtesy of Natalie
Kramer. [Color figure can be
viewed at wileyonlinelibrary.com]
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habitat diversity for a variety of organisms. Maintaining a continuing

supply of wood to depositional sites in the river corridor can help to

sustain wood pieces with diverse decay states, especially in climates

such as the humid and seasonal tropics that promote rapid wood

decay (Clark et al., 2002) and for tree species with relatively fast

decay rates. Globally, angiosperm wood decays faster than gymno-

sperm wood within shared sites (Weedon et al., 2009), so that genera

such as Alnus, Betula, Populus, and Salix decay more rapidly than Pinus

or Abies (Freschet et al., 2012).

3.2.4 | Downstream effects

Large wood transported into lakes, coastal areas, the open ocean, and

the deep seafloor provides a diverse array of ecosystem services

(Wohl & Iskin, 2021), and the continuation of these services depends

on a continuing supply of wood from uplands via riverine transport.

Wood creates habitat for many types of aquatic organisms in

lakes by providing substrate favored by algae and insect larvae and

shelter for small fish (Marburg et al., 2006). The greater complexity of

littoral zones in lakes with large wood contributes to greater produc-

tivity of fish communities and can enhance carbon sequestration and

nutrient fluxes in nearshore areas (Czarnecka, 2016). Wood along

lakeshores can also help to trap eolian and lake-transported sediment

and provide preferential sites for plant germination, enhancing lake-

shore progradation and creating distinctively patterned shoreline veg-

etation communities (Kramer & Wohl, 2015).

Analogously, wood carried down rivers and deposited along

marine coastlines and estuaries (i.e., driftwood) influences physical

and ecological processes. Wood deposited on coastlines can help to

trap and retain mobile sediment, reducing coastal erosion rates

(Eamer & Walker, 2010) and facilitating the formation of sand dunes

(Heathfield & Walker, 2011) and taller berm crests on gravel beaches

(Kennedy & Woods, 2012). Driftwood on sandy coastlines can

enhance native plant abundance and richness (Dugan &

Hubbard, 2010), help to retain organic matter, and provide nutrients

and habitat for multiple species of invertebrates (Gheskiere et

al., 2005). Wood in rocky intertidal zones provides nutrients, habitat,

and refuge from predation for invertebrates (Kano et al., 2013; Storry

et al., 2006). Wood influences vegetation zonation in tidal marshes

(Hood, 2007), as well as carbon storage, nutrient retention, and vege-

tation growth in mangrove forests (Krauss et al., 2005). Driftwood in

the ocean provides an important transport mechanism for fungi

(Blanchette et al., 2016), bryozoa, and diverse invertebrates (Gracia et

al., 2018), as well as critical habitat for multiple fish species (Caddy &

Majkowski, 1996; Gooding & Magnuson, 1967). Marine benthic sys-

tems benefit from wood-derived nutrients and habitat (Fagervold

et al., 2012; McLeod & Wing, 2007), and wood falling to the ocean

floor may help to establish sunken-wood communities and other che-

mosynthetic faunas in the deep sea (Distel et al., 2000; Kano

et al., 2013).

In addition to these documented benefits associated with the pres-

ence of mobile wood in river corridors, we infer that mobile wood may

be an important contributor to abrasion and breakage of wood in

decay-limited environments such as hot and cold deserts (Harmon

et al., 1986; Wohl, 2017). Even in wetter climates with more rapid

wood decay, breakage is more likely than decay to create a substantial

reduction in wood density, branching complexity, and piece size

(Merten et al., 2013). Limited analysis of fine particulate organic matter

in streams suggests that a substantial portion may be derived from

decay, breakage, and abrasion of large wood. Examining a forested

stream in western Oregon, for example, Ward and Aumen (1986) found

that most fine particulate organic matter is derived from wood. This

material is a key part of the food web in forested streams with primary

production from instream photosynthetic plants (Tank et al., 2010).

Wood also contributes to coarse particulate organic matter, which can

have more carbon- and nitrogen-rich constituents and labile properties

than fine particulate organic matter (Johnson et al., 2018). Particulate

organic matter also exerts an important influence on the porosity, total

volume, and effective surface area, and therefore the drag force

exerted on and backwater storage created by, logjams (Livers et

al., 2020; Livers & Wohl, 2021; Manners et al., 2007).

4 | FUTURE DIRECTIONS OF MOBILE
WOOD RESEARCH AND PRACTICE

Gaps in our understanding of mobile wood indicate the need to

provide greater insight into questions surrounding wood movement

across systems. We suggest that prioritizing research in the follow-

ing areas can improve understanding of mechanisms of wood mobi-

lization and transport: (i) quantitative data on wood mobilization

and transport distance, frequency of mobilization, and duration of

mobility in natural and managed river corridors; and

(ii) documenting and quantifying the benefits of wood mobility dis-

cussed earlier, particularly across a range of hydroclimatic regimes,

geographic areas, and river process domains. Integral to both of

these suggestions is the need to enhance understanding of wood

budgets over time spans longer than a year or a few years. Devel-

oping longer term datasets of wood dynamics on diverse rivers that

employ consistent measurements across studies would be ideal.

Decadal (Wohl & Iskin, 2022; Wohl & Scamardo, 2021) and multi-

decadal studies of wood dynamics that have recently been pub-

lished (Goodman et al., in press; Lininger & Hilton, 2022) help to

address this gap. Beyond direct field measurements of wood pres-

ence/absence over many years, indirect approaches including phys-

ical experiments, numerical modeling, and radiocarbon or other

chronologies of wood ages can also provide insight into multi-

decadal wood movement.

In river management where only fixed wood is used, some of the

benefits associated with mobile wood can be mimicked by deliber-

ately employing wood with varying piece characteristics, including

piece size, piece complexity (branching, rootwads), and decay state, as

well as wood pieces representing different species native to the

watershed. Large wood can be recruited naturally from diverse

sources that vary in importance across time and space. These sources
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include hillslope mass movements, bank erosion, fluvial transport from

upstream sites, exhumation of wood buried in the floodplain, and indi-

vidual or mass (e.g., wildfire, blowdown) mortality of trees within the

river corridor (Benda & Sias, 2003; Wohl, 2020). In managed river cor-

ridors with limited wood recruitment, river restoration can enhance

recruitment over the short term by adding unstabilized large wood to

floodplains and, over longer timescales, by protecting forest

regeneration.

Attention to the relative rates of wood recruitment and wood

transport may be particularly important in managed river corridors,

where wood stabilization may be warranted if wood recruitment is

absent. Managed river corridors are more likely to have regulated

flow and simplified channel morphology, as well as a lack of wood

recruitment, all of which can result in rapid mobilization and trans-

port of wood deliberately introduced for management. Introduced

wood may thus have residence times too short to provide the

desired benefits.

We suggest that prioritizing field experiments and river restora-

tion that includes monitoring in the following areas can improve the

opportunities for and acceptance of maintaining or restoring the pres-

ence of mobile wood in managed river corridors:

• emphasizing structural designs that can pass mobile wood in river

corridors (De Cicco et al., 2018; Schalko et al., 2020a); and

• introducing diverse (size, shape, decay) pieces or accumulations of

anchored wood.

5 | CONCLUSIONS

Our primary contention in this paper is not that wood fixed in place

cannot provide valuable functions in river corridors. Instead, we con-

tend that anchored wood is a limited substitute for naturally mobile

wood and should be used as a last resort in river management and res-

toration. Within the past few years, river restoration has begun to

introduce substantial quantities of potentially mobile wood that are

then redistributed by varying flows and channel adjustments (Deer

Creek, 2022; Hinshaw et al., 2022). Riverine scientists have increas-

ingly recognized the importance of a natural disturbance regime asso-

ciated with spatially and temporally variable fluxes of water and

sediment through river corridors (Poff et al., 1997; Wohl et al., 2015)

and the associated continual adjustments in riverine forms

(e.g., Florsheim, Mount, & Chin, 2008). Investigators have also docu-

mented the many beneficial effects of continuing wood fluxes in

coastal and marine environments. Consequently, we propose that pre-

serving wood mobility within forested river corridors is analogous to

preserving a natural flow regime via environmental flows (Gerten

et al., 2013; Tharme, 2003) or a balanced sediment regime via sedi-

ment augmentation or bypassing (Kondolf et al., 2014; Mörtl & De

Cesare, 2021).

Overall, we advocate for prioritizing research and field experi-

ments that examine the benefits of mobile wood, as well as increasing

the implementation and monitoring of river restoration practices that

introduce and promote heterogeneity in wood pieces and piece mobil-

ity. Such endeavors can improve the opportunities for, and accep-

tance of, maintaining, restoring, or utilizing the presence of mobile

wood in managed river corridors.
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