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LITERATURE REVIEW:

Synthesis of 316 publications e ; e e e e e PR
world-wide, 1983-2019 e T e — ars e TR —— *w . e e
“Stream restoration efforts have increased, but

R R wan | | the success rate is still rather low...Measures |
Journal of Environmental Management S | are still mainly focused on hydromorphological |
; techniques, while biological goals remain
underexposed and therefore need to be better
o Research article | targeted. Moreover, restoration practices occur
1 Over forty years of lowland stream restoration: Lessons learned? i mainly on small scales, despite the widely A

Paula C. dos Reis Oliveira ™ , Harm G. van der Geest ', Michiel H.S. Kraak ", Judith J. Westveer ", reconized relevance of tacklin muItiIe

journal homepage:; hily

; Ralf C.M. Verdonschot ', Piet F.M. Verdonschot ™

stressors acting over large scales for stream




91 European projects,

monitored for 1-12 years

Contents lists avallable at ScienceDirect

Ecological Indicators

journal homepage: wwy

The effect of river restoration on fish, macroinvertebrates and aquatic
macrophytes: A meta-analysis

\!} CrossMark

“Results indicated significant effects of restoration on all
three organism groups, especially of widening projects
on macrophyte richness/diversity, instream measures on
fish and macroinvertebrates, and higher effects on
abundance/biomass compared to richness/
diversity...Project age was the most important factor but

Jochem Kail**, Karel Brabec"”, Michaela Poppe*©, Kathrin Januschke* had non-linear and even negative effects on outcomes
7
' Department of Aguatic Ecology, Umiversity of Dutstury- Essen, Undversitatsstrasse 5. 45141 Essen. Cermuny
wce, Research Cemtre for Tavic Compoundy i the Environment, Masaryk University, Kamerce 753/5, Pavition A2, 625 00 o |nd|cat|ng that restoration effects may vanish over time.”
Management, University of Natured Resources and Life Sciences Vienna {BOKU

I" Informed by review of

> ANTERELEVEN 813 European projects

¢ “We conclude that river restorations conducted up until now have had highly

Effective River Restoration in the
21st Century: From Trial and Error
to Novel Evidence-Based
Approaches

N. Friberg*'"', N.V. Angelopoulos’, A.D. Buijse’, 1.G. Cowx’, J. Kail",
T.F. Moe*, H. Moir , M.T. O'Hare", P.F.M. Verdonschot**, C. Wolter''

Water Rine
b, Leodh L

variable effects wit

on balance, more positives than neg@es.This modest
success rate can partly be attributedtothefactthatthe catchment filter is largely
ignored; large-scale pressures related to catchment land use or the lack of source
populations for the recolonization of the restored habitats are inadequately
considered. The key reason for this shortfall is a lack of clear objective setting and
planning processes, Furthermare_we suggest that there has been

i v, S, Unied Kl <a focus on form rather than processes and functioning in river restoration

o which has truncated the evoiuttomof geomorphic features and any dynamic

interaction with biota.”
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Geomorphic context in process-based river restoration

Ellen Wohl*© | Sara Rathburn®® |
Aaron Katz' | AnnaMarshall* |
Shayla Triantafillou® | Hiromi Uno?

Sarah Dunn® | Emily Iskin®? @ |
Mickey Means-Brous® | Julianne Scamardo®® |

Legacy sediment removal
Big Spring Run, Pennsylvania, USA

Beaver dam analogues
South Park, Colorado, USA

Context A

Single logs as “leaky dam™ wood structures
p England

Unanchored introduced logjam
Black Hollow, Celorado, USA

“Process-based restoration can fail
to produce the desired results if
geomorphic context is not
effectively incorporated into
restoration design...an
understanding of geomorphic
context can be used to select a
restoration approach, and we
provide examples of how
restoration can fail to achieve
desired outcomes when
geomorphic context is not
considered.”




A summary of these reviews:
 Restoration “works,” although results are typically modest at best.

* Documented physical improvements are more widespread than biological
ones.

 Most restoration projects do not address the root cause(s) of impaired
processes, or act at the necessary scale to correct those underlying causes.
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Pre-project (2007) conditions




Pre-project design predictions
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SCALE IN FEET One-foot contour intervels based on King County survey
nticipated channel and floodplain evolution of the lower Tolt River floodplain approximately 10 years following a complete avulsion of the Tolt River to the reconnected floodpla

yodplain reconnection project.






Design lessons from this project:

 The dominant (but not necessarily immediate) response to levee removal is
localized channel widening and shallowing.

 |nitiating channel avulsions to achieve greater habitat complexity may require
more than simply allowing access.

* Remaining levees, revetments, or otherwise armored banks tend to “pin” the
thalweg along their margins.
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Project actions:

Remove 1600-foot-long
levee

Ceabih T S Open and/or create side
Where’s the b . N o channels through prior
R 2 Fe ‘ levee footprint

Construct multiple
engineered log jams to
encourage flow splitting
and limit future channel

migration beyond
project limits
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The take-home messages, from literature and project examples

For policy and management:

1. Restoration is generé"fii?"'beneficial and worth pursuing—but
outcomes aréenot; guaranteed

2. Protect, reconnect ~and restore .in that order (not the other way

- r-:
.

around). i

3. Distinguish ° proceés-based” from ”form based" restorative actions.
Systemic impairments,require’the former; localize, discrete impacts
may (or may not) see benefit from the latter.

4. Time is needed to express physical and (particularly) biological
restoration results. In the interim, maintenance, adjustment, and
enhancement may be needed (along with any required funding).
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The take-home messages, from literature and project examples

For engineering design:

1. The only near- certaiﬁ:"fésponse to levee removal is widening and
shallowing. More,widespread floodplain reengagement may not
occur W|thout addltional design elements.

2. Remaining Ieveesaor revetments may compromise otherwise well-
designed outcomes mtended for the opposite bank of the river.

3. Channel avulsion and side-channel development to achieve greater
habitat complexity may require'more than simply allowing access.

4. The lithologic and topographic “templates” of the watershed and
river will determine the channel form(s) that can be supported.
Ignore them at your peril!
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