
Influence of Woody Debris on Channel Structure in
Old Growth and Managed Forest Streams in Central
Sweden
NIKLAS DAHLSTRÖM*
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ABSTRACT / Anecdotal information suggests that woody
debris have had an important channel-forming role in
Swedish streams and rivers, but there are few data to sup-
port this view. We identified 10 streams within near-natural
and 10 streams within managed forest landscapes in cen-
tral Sweden, and quantified their channel characteristics
and content of woody debris. All pieces of woody debris
greater than 0.5 m in length and greater than 0.05 m in
base diameter were included. The near-natural forests were
situated in reserves protected from forest cutting, whereas
the managed forests had previously faced intensive logging
in the area adjacent to the stream. The two sets of streams
did not differ in general abiotic characteristics such as

width, slope, or boulder cover, but the number of wood
pieces was twice as high and the wood volume almost four
times as high in the near-natural streams. This difference
resulted in a higher frequency of debris dams in the near-
natural streams. Although the total pool area did not differ
between the two sets of streams, the wood-formed pools
were larger and deeper, and potentially ecologically more
important than other pools. In contrast to what has been
believed so far, woody debris can be a channel-forming
agent also in steeper streams with boulder beds. In a step-
wise multiple regression analysis, pool area was positively
and most strongly related to the quantity of woody debris,
whereas channel gradient and wood volume were nega-
tively related. The frequency of debris dams increased with
the number of pieces of woody debris, but was not af-
fected by other variables. The management implications of
this study are that the wood quantity in streams in man-
aged forests would need to be increased if management of
streams will target more pristine conditions.

Woody debris is an important component in rivers
and streams in forested landscapes, where it alters the
fluvial environment in many different ways and at sev-
eral spatial scales (Harmon and others 1986, Bisson and
others 1987, Bilby and Ward 1989). Woody debris mod-
ifies channel form predominantly by forming steps and
pools along the channel (Robison and Beschta 1990a,
Ralph and others 1994, Richmond and Fausch 1995). It
reduces current velocity and increases retention and
storage capacity of water, sediment, organic matter, and
organisms (Anderson and Sedell 1979, Bilby and Lik-
ens 1980, Bilby 1981). It also increases habitat complex-
ity and creates critical habitats for aquatic species
(Swanson and others 1976, Keller and Swanson 1979,
Bisson and others 1982). Woody debris also increases
overbank flows (Jeffries and others 2003), and the de-
velopment of sand and gravel bars that provide sites for
colonization of riparian vegetation (Fetherston and

others 1995, Abbe and Montgomery 1996). Woody de-
bris in streams typically accumulates and forms debris
dams that can be associated with several stream channel
elements, such as waterfalls, dammed pools, and
plunge pools (Heede 1972, Gurnell and Sweet 1998).
Sedimentation and retention of particulate organic
matter are generally enhanced in debris dams relative
to other channel structures because the material is
trapped when filtered through the network of roots,
twigs, and branches in the dam (Ehrman and Lamberti
1992). The geomorphic effect of wood in streams de-
pends on the form and size of the pieces, their species
origin, and the stream size and channel slope (Harmon
and others 1986, Bilby and Ward 1989, Robinson and
Beschta 1990b, Nakamura and Swanson 1993, Beechie
and Sibley 1997).

Forestry and associated wood removal in riparian
areas have reduced the quantity of wood pieces in
streams, and thus reduced the heterogeneity of chan-
nel morphology (Bilby and Ward 1991, Ralph and oth-
ers 1994, Montgomery and Piegay 2003). In most Swed-
ish streams, this reduction is caused by timber
harvesting in riparian zones, which reduced the debris
source, and clearings prior to log driving. During the
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log driving era between the mid 1800s and late 1900s,
large woody debris and rocks were removed from
streams, and channels were straightened. In addition,
dead standing conifers were removed from the riparian
zone and used to build frames for stone-filled deflectors
and small dams for water storage. In the boreal Swedish
forest as a whole, commercial forestry practices have
reduced the amount of large woody debris on land by
approximately one order of magnitude (Linder and
Östlund 1998, Fridman and Walheim 2000). In some
cases, timber harvests have also added woody debris to
streams, especially twigs and branches from cut trees.
These inputs may have important morphological ef-
fects on small streams, but the finer woody debris de-
cays faster and is more easily transported downstream
than larger pieces (Bilby and Bisson 1998). The few
Swedish streams that have escaped completely from
logging and log driving are located mainly in national
parks and forest reserves, but these areas cover less than
5% of the Swedish nonmountainous, boreal forest re-
gion (Esseen and others 1997). These near-natural
streams provide opportunities for assessing the
amounts and importance of wood under more pristine
conditions, and for comparing the loads and effects of
woody debris in streams between old growth and man-
aged forests.

Evaluations of the effects of commercial forestry in
Sweden have brought attention to the low amounts of
woody debris in forested ecosystems (Samuelsson and
others 1994), largely because many wood-inhabiting
terrestrial organisms suffer from lack of habitat. How-
ever, the degree to which this reduction has also af-
fected streams has not been evaluated. Large areas of
the boreal forest landscape of Sweden are covered by
coarse glacial till and as a result, channel roughness in
streams is relatively high, even without wood. The pres-
ence of multiple channel obstructions with an armor
layer of boulders suggests that boulders may control
channel morphology in small streams, and that woody
debris may have minor effects on channel morphology.
However, a recent study by Faustini and Jones (2003)
suggests that wood also can influence steep and boul-
der-rich streams. We therefore chose to take a closer
look at the conditions of such small forested streams in
Sweden and to do that in areas with different histories
of forestry. The objectives of the study were twofold: (1)
to explore whether woody debris has any significant
geomorphic function in small Swedish boreal forest
streams despite steep slopes and a high proportion of
coarse bed material, and (2) To compare the amounts
and characteristics of woody debris and channel mor-
phology of such streams between old growth and man-
aged forest landscapes.

Methods

Selection of Study Sites

The study area was located in the middle and north-
ern boreal zone (Ahti and others 1968) of central
Sweden (Figure 1). The mean annual temperature in
this area is approximately 2°C and 30–40% of the
annual precipitation (600–800 mm) falls as snow dur-
ing the winter. Base flow conditions usually occur dur-
ing late winter and late summer. The streams in the
area have their annual peak flow in spring as a result of
snowmelt, but may also flood as a result of heavy rains
in summer and autumn (Raab and Vedin 1995). The
bedrock consists of Precambrian granites and gneisses
and is covered by Quaternary deposits, mainly of coarse
till and peat (Lundqvist 1987).

To quantify the differences in amounts of woody
debris and channel form between old-growth forests
and commercially cut forests, we studied 20 stream
reaches, selected to be representative of small streams
in Swedish boreal forests. Streams influenced by log
driving, channel clearings, or other human activities
except forestry were avoided. Study sections were se-
lected to be homogeneous with regard to channel gra-
dient, valley profile, soil, and forest type. Every chosen
reach was single-channeled and bordered by mature
forest stands with a closed canopy layer developed on
podsolized glacial till, dominated by Picea abies with an
understory of Vaccinium myrtillus. In total, 1716 m of
stream length were surveyed. Reach lengths varied be-
tween 32 and 189 m, with a mean of 86 m, with gener-
ally longer reaches in wider streams. Half (10) of the
stream reaches were situated in managed forests that
previously had been clear-cut or had experienced in-
tensive selective cuttings approximately 50 to 100 years
ago. Cut stumps of different species, ages, and sizes
were frequent in the managed forests. The other half
(10) of the reaches were situated in old-growth forest
reserves. A few old, cut stumps of mostly large Scots
pine trees (Pinus sylvestris), cut approximately 80–120
years ago, were found along some of the old-growth
forest streams. According to the limited number of
visible traces of human activities, the old-growth forest
could be termed near natural and used for quantifying
human impacts on the quality and quantity of woody
debris in the managed forest streams. The stream
reaches ranged between 250 and 510 m above sealevel.
in elevation, that is, they were all above the highest
postglacial coastline. Predominant tree species were
Norway spruce (P. abies), birch (Betula pubescens and B.
pendula), and Scots pine that reached approximately 25
to 30 m in height and 0.5 m in bole diameter.
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Quantification of Channel Variables

Fieldwork was conducted during base flow condi-
tions in the late summers of 1999 to 2001. Reach sinu-
osity was determined by dividing the thalweg length
(i.e., the length of the deepest section of the channel)
by the straight downstream length. Channel gradient
was measured with a level and rod. Channel units were
mainly steps (waterfalls), riffles, and pools. Steps were
defined as any vertical drop spanning at least two thirds
of the wetted channel width. The proportion of vertical
drop in elevation was calculated in each of the surveyed
stream reaches as the drop in elevation accounted for
by the summed height of waterfalls divided by the total
drop in channel elevation. Pools were classified as
dammed pools (including backwater pools), scour
pools, and plunge pools following Bisson and others
(1982). The bankfull channel width was measured at 2-
to 3-m intervals; the mean length and mean wetted
width of all channel units were also quantified. Mea-
surements of pools also included maximum depth and
the depth of the downstream hydraulic control, de-
fined as the shallowest part of the thalweg at the down-
stream end of the pool. Residual depth was calculated
as the difference in elevation between maximum pool
depth and the depth of the downstream hydraulic con-
trol (Lisle 1987). The pool-forming material was di-

vided into wooden and nonwooden. Debris dams were
defined as accumulations of organic matter spanning at
least two thirds of the width of the wetted channel. The
proportion of boulders (i.e., stones �256 mm in diam-
eter) covering the bottoms was visually estimated in
each reach.

The number and volume of all pieces of woody
debris greater than 0.5 m in length, and greater than
0.05 m in maximum diameter at base were quantified
based on our field observations that small wood pieces
affect channel morphology in our study sites. An ex-
trapolation of the observation by Beechie and Sibley
(1997) that the size of pool-forming pieces decreases
with decreasing stream size suggests that pieces smaller
than 0.1 m in diameter may have important channel-
forming effects in streams with bankfull widths less than
5 m. All pieces of woody debris fulfilling the minimum
criteria were included if any part of them was situated
within, or was hanging above the bankfull stream chan-
nel, but separate measurements were made on the
wood parts located outside the channel. The volume of
woody debris was estimated assuming shapes of trun-
cated cones. All pieces of woody debris were classified
according to their orientation as 0°, 45°, and 90° based
on the angle of their main stem relative to the direction
of the stream channel. The influence of individual

Figure 1. The study sites in northern
central Sweden. (●) Stream reaches in
old growth forests. (E) Managed forests.
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wood pieces on stream flow was divided into two classes:
(1) some or no effect on stream flow (e.g., pieces in fast
water directing parts of the water flow, pieces hanging
above the wetted channel, or situated in slow-flowing
parts); and (2) major impact on stream flow (e.g., key
pieces forming debris dams, pools, or waterfalls).

Data Analysis

Differences in channel characteristics and wood
quantities between old growth and managed forests
were calculated by comparing channel morphology
and amounts and characteristics of woody debris, using
analysis of covariance with bankfull channel width as a
covariate. Observed pool dimensions and diameters
and lengths of pieces of woody debris were not nor-
mally distributed, so data were log10-transformed prior
to analysis. Categorical comparisons were made with
chi-square tests. Relationships between woody debris
and channel morphology were examined using step-
wise regression analysis with forward selection and p �
0.1 to enter or remove variables. Dependent variables
were total pool area, proportion of pools formed by
wood, pool spacing, frequency of debris dams, propor-
tion of vertical drop in elevation, and coefficient of
variation for bankfull channel width. Independent vari-
ables used were bankfull channel width, channel gradi-
ent, sinuosity, boulder cover, frequency of woody de-
bris, loading of woody debris, and volume of woody
debris.

Results

Comparisons Between Old Growth and Managed
Forest Streams

The 20 study reaches were all small headwater
streams with moderate to high channel gradients
(�2.6%), low sinuosity (�1.3), and a high proportion
(25–65%) of boulder-sized bed material. They all had
poorly incised valleys and lacked floodplains. Deposits
of sand and fine organic material occurred sparsely on
the bottom of the largest pools. The stream reaches in
the old growth and managed forests were similar in
terms of bankfull width, channel gradient, sinuosity,
and boulder coverage, but streams in old-growth forests
had more wood, more debris dams, and wood-formed
pools. Piece sizes differed slightly, with coarser (a vol-
ume of 0.066 vs. 0.030 m3) and longer pieces (2.9 vs.
2.3 m) in the old growth compared to the managed
forest streams (Table 1). The residual depth and sur-
face area of pools did not differ significantly between
the old growth and managed forest streams (p � 0.05).

Characteristics of Woody Debris

The loadings of woody debris, expressed as the num-
ber of pieces per hectare bankfull surface area, de-
creased with increasing channel width (old-growth for-
est streams: r � �0.80, p � 0.005; managed forest
streams: r � �0.57, p � 0.09). The frequency of woody
debris (i.e., number of pieces per 100 m stream

Table 1. Comparison of streams in old growth (n � 10) and managed (n � 10) forests in central Sweden

Abiotic characteristics Old growth forest
Mean � SD (range)

Managed forest
Mean � SD (range)

F p

Stream
Bankfull channel width (m) 2.0 � 0.4 (1.4–2.6) 1.9 � 0.8 (0.7–3.1) 0.24 0.63
Channel gradient (%) 5.4 � 2.9 (2.6–11) 5.9 � 3.3 (2.6–13.5) 0.13 0.72
Sinuosity (m/m) 1.2 � 0.1 (1.1–1.3) 1.2 � 0.1 (1.1–1.3) 0.14 0.71
Boulder cover (%) 39.0 � 12.4 (25–60) 47.5 � 15.0 (25–65) 2.94 0.11

Woody debris
Frequency (no/100 m) 66 � 21 (35–98) 36 � 21 (6–73) 9.94 0.01
Loading (no/ha) 3591 � 1758 (1654–6586) 2290 � 1549 (449–4525) 6.31 0.02
Volume (m3/ha) 93.7 � 46.1 (37.7–154.4) 24.8 � 15.7 (5.5–46.9) 18.96 �0.001

Channel morphology
Pool area (%) 49 � 6 (40–60) 47 � 11 (29–64) 0.58 0.48
Proportion of wood-formed pools (%) 39 � 11 (20–56) 16 � 13 (0–38) 18.73 �0.001
Pool spacing (channel width/pool) 3.2 � 1.0 (1.7–5.2) 2.8 � 1.0 (1.4–4.9) 1.05 0.32
Vertical drop (%) 47 � 17 (19–72) 37 � 12 (13–54) 2.42 0.14
Frequency of debris dams (no/100 m) 7.6 � 3.1 (3.1–13.9) 4.2 � 4.0 (0–12.5) 6.37 0.02
CV for bankfull channel width (%) 26 � 9.5 (16–44) 23 � 6.26 (17–38) 1.41 0.25

Woody pieces
Length (m) 2.9 � 3.5 2.3 � 2.5 8.13 0.004
Diameter (m) 0.11 � 0.063 0.092 � 0.047 30.10 �0.001
Volume (m3) 0.066 � 0.17 0.030 � 0.08 28.55 �0.001
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length), and the bankfull volume of woody debris
showed no correlation with bankfull width (p � 0.05).
The diameter and length of wood pieces showed a
skewed distribution, with most pieces belonging to the
smallest size classes (Figure 2). Of 846 measured pieces,
only 5% were more than 10 m long. Forty-eight percent
of the wood pieces were classified as large woody debris
(LWD; diameter �0.1 m and length �1 m), but LWD
represented 94.3% of the total volume. The length,
diameter, and volume of single wood pieces were re-
lated to bankfull width (r � 0.28–0.35, p � 0.001 for
log10-transformed data).

Geomorphic Effects of Woody Debris

On average, 31% of the wood pieces in the streams
belonged to a debris dam, ranging from 0 to 59% in the
individual stream reaches. This proportion did not cor-
relate with bankfull width or channel gradient alone
but showed a significant correlation with an index of
stream power (expressed as bankfull channel width �
gradient; r � 0.56, p � 0.01). Members of debris dams
were overrepresented in the orientation class perpen-
dicular to the stream channel, compared to all other
pieces (p � 0.001, chi-square test). However, there was
no difference in piece size between members and non-
members of debris dams (p � 0.05, two-way analysis of
variance [ANOVA]). On average, 15% of the wood
pieces, ranging from 0 to 32% in the individual stream
reaches, were classified as having a major impact on
stream flow. Those key pieces represented a wide range
of size classes, and had a significantly larger diameter
and volume than other pieces (p � 0.001, two-way
ANOVA. Pieces classified as having a major impact on
stream flow were overrepresented in debris dams (p �

0.001, chi-square test) and among pieces in the class
with a perpendicular orientation to the stream channel
compared to all other pieces (p � 0.031, chi-square
test).

Pool Formation

Thirty-four percent of pools were formed by woody
debris, the majority (83%) of which were dammed
pools, mainly located upstream of debris dams. The
remaining wood-formed pools were plunge pools
(15%) and scour-pools (2%). On average, 39% of the
pools in the old-growth forest streams were formed by
woody debris, and these contributed to 51% of the total
pool area. Corresponding figures for the managed for-
est streams were 16 and 25%. Wood-formed pools had
larger surface area and residual depth than all other
pools (p � 0.002, two-way ANOVA) on log10-trans-
formed data).

Relationships Between Woody Debris and Stream
Channel Morphology

Stepwise multiple regression models were produced
to determine which of the variables describing channel
characteristics and woody debris best explained the
variation in channel morphology (Table 2). Wood vari-
ables were important predictors of pool area, propor-
tion of pools formed by wood, frequency of debris
dams, and variation of bankfull channel width. Pool
area was inversely related to channel slope. The pro-
portion of pools formed by woody debris was inversely
related to the percentage cover of boulders. The rela-
tionship between loading of woody debris and fre-
quency of debris dams was slightly improved by a loga-
rithmic equation (Table 2 and Figure 3).

Discussion and Conclusions

The streams of this study differ from most other
streams studied for woody debris in that they were
small-sized with high channel gradients and substantial
boulder cover. The sizes and loads of wood pieces were
small compared to values reported in other studies.
Although the size classifications for woody debris differ
between studies, the values observed in this study of the
streams in old-growth forest are generally lower than in
low-order streams of old-growth forest in North Amer-
ica (Harmon and others 1986), but correspond to val-
ues in somewhat larger streams in the Rocky Mountains
(Richmond and Fausch 1995), and in older native-
forest streams in New Zealand (Evans and others 1993).
Data on wood amounts in old-growth forest streams in
Europe are rare (Montgomery and Piegay 2003), but a
set of central European streams bordered with decidu-

Figure 2. Distribution of basal end diameter of pieces of
woody debris in 3-cm intervals. (y) Old growth forest streams,
(�) Managed forest streams.
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ous forests in “potentially natural conditions” (Hering
and others 2000) contained similar amounts of woody
debris compared to the old-growth forests in our study.
The relatively small riparian trees and the coarse bed
material that result in limited input by bank cutting in
our study sites probably explain the observed patterns.
For example, Bilby and Wasserman (1989) and Murphy
and Koski (1989) found lower input rates in streams
with coarse than with fine sediment. Despite the rela-
tively low amounts and limited sizes, woody debris had
important geomorphic functions in the studied
streams. The proportion of pieces that had a major
impact on stream flow at low-flow conditions (mean �
15%) is in the same range as in other studies. Mont-
gomery and others (1995) found that 0 to 40% of LWD

pieces contributed to pool formation, and Richmond
and Fausch (1995) found that approximately 10% con-
tributed to pool formation.

The observed frequencies of debris dams (Table 1)
correspond to values reported from seminatural
streams in Great Britain, where frequencies range be-
tween 0 to 14 dams/100 m in streams with average
bankfull channel widths of approximately the same
sizes as the streams in our study (Gurnell and Sweet
1998). The loading of woody debris may be used to
predict the frequency of debris dams (Figure 3), but
the cause-and-effect relationship remains unclear. De-
bris dams may accumulate woody debris in the partic-
ular stream reach from upstream areas at high flows
and thus increase the loading of woody debris. How-
ever, the absence of a correlation between the fre-
quency of debris dams and the proportion of wooden
pieces included in debris dams suggest that the fre-
quency of debris dams is in fact an effect of the loading
of woody debris.

Our study shows that wood contributes to pool for-
mation and that pool area is inversely related to slope.
Beechie and Sibley (1997) found similar results in mod-
erate- to low-gradient streams. These findings suggest
that if the results can be generally applied, pools and
debris dams can potentially be recreated in a predict-
able way by addition of wood, especially large pieces.
Furthermore, our data suggest that the formation of
debris dams is a function of the loading of woody
debris, and that pieces of woody debris are locally ag-
gregated in debris dams in stream reaches with high
abilities to move pieces (i.e., larger streams with steeper
slopes). Debris dams in those reaches contain larger
numbers of pieces and are probably more compact
than debris dams found in smaller stream channels
with more gentle gradients.

The proportion of pools formed by woody debris was
lower in managed forest streams compared to old-
growth streams. However, the acquired figure that only
39% of pools in old-growth forest streams were formed

Table 2. Variables describing channel characteristics and woody debris included in stepwise regression models
describing channel geomorphology

Dependent variable Regression equation R2 p

Total pool area (%) 48.92 � 0.0057 No. of pieces/ha �2.21 Gradient �0.082
Volume of woody debris

68.7 �0.001

Proportion of pools formed by wood (%) 27.68 � 0.70 No. of pieces/100 m � 0.59 Boulder cover 53.9 �0.001
Pool spacing (channel widths/pool) NS
Number of debris dams/100 m �27.8 � 10.00 (log10 No. of pieces/ha) 65.0 �0.001
Vertical drop (%) NS
CV for bankfull channel width (%) 17.42 � 0.0024 No. of pieces/ha 29.9 0.013

CV � coefficient of variation.

Figure 3. Relationship between the frequency of debris dams
and the loading of woody debris. (●) Old-growth forest
streams. (E) Managed forest streams. Number of debris
dams/100 m � �27.80 � 10.00 (log10 number of pieces/ha);
R2 � 0.65, p � 0.001.
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by woody debris is low compared to old-growth forest
streams in North America. For example, Richmond and
Fausch (1995) found that 76% of the pools in streams
in northern Colorado were formed by woody debris.
Similar figures are 61% for southeast Alaska (Robison
and Beschta 1990b), 70% for Wyoming (Young 1994),
and 73% for southeast Alaska and Washington (Mont-
gomery and others 1995). Pools formed by woody de-
bris in the stream reaches in this study, however, gen-
erally had a larger surface area and residual depth than
the average pools formed by other agents. Several stud-
ies of pool formation have reported scouring as the
dominant pool-forming process (Myers and Swanson
1997), often acting around piles of woody debris (Bilby
and Ward 1991, Montgomery and others 1995). In this
study, a high proportion of coarse bed material and
small stream sizes inhibit scouring. Several authors
claim that dammed pools are ecologically more bene-
ficial than scoured pools (Hawkins and others 1993),
because they tend to retain more sediment and organic
material (Ehrman and Lamberti 1992).

The largest pieces of woody debris are more likely to
form dams and pools in larger streams (Beechie and
Sibley 1997). In smaller streams, larger pieces often
span the bankfull channel or hang above the active
channel and do not contribute to channel formation at
base flow conditions (Nakamura and Swanson 1993).
Wood pieces that formed pools or created vertical
drops in this study differed from other pieces in that
they were more typically oriented perpendicularly to
the stream channel and had larger diameters. These
findings are supported by the stepwise multiple regres-
sion analyses, which showed that the number of pieces
is a more important variable than volume for the effect
of woody debris on channel morphology. Other studies
in moderate- and high-gradient forest streams (e.g.,
Chin 1989, Montgomery and others 1995) report pool
spacing in the same range as in the present study.
Contrary to other studies (Chin 1999, Beechie and
Sibley 1997, Montgomery and others 1995), neither
stream reach characteristics nor wood amounts were
related to pool spacing in this study. However, the
influences of the loading of woody debris on pool
spacing in steeper stream reaches are not obvious
(Montgomery and others 1995).

Our study shows that, despite the high channel gra-
dients, high proportion of coarse bed material, and
limited tree sizes, woody debris can be an important
channel-forming agent in small forest streams. Forestry
in riparian areas has reduced the amounts of woody
debris in streams, the average size of wood pieces and,

as a consequence, the proportion of pools formed by
woody debris, and the frequency of debris dams. The
situation for most other streams in the boreal forest
landscape is probably worse than the ones described in
this study because of the extensive clearing operations
that have taken place during the last 100–200 years.
Currently, most of the clearing of watercourses has
ended, but tree harvesting in riparian areas limits the
future recruitment of woody debris to the streams.
Therefore, the streams will not recover unless manage-
ment policies change. If stream channels are not exca-
vated, channelized, or otherwise modified to such ex-
tents that additional restoration measures would be
required, restoration operations that combine preser-
vation of riparian forests and wood addition could be
practical tools for recreating lost stream channel struc-
tures. Interestingly, in many small streams, beaver,
which are expanding their distribution in Sweden, have
speeded up wood addition to streams. However, beaver
will still require riparian woods to operate and cannot
be the only restorer.
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