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Adaptive Management of Barriers in European Rivers
H2020, €6.2 M, 20 partners, 11 countries 2016-2020
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8 Universities - Swansea, Durham, Highlands & Islands, Southampton, Cork
(Ireland), Oviedo (Spain), Milan (Italy), DTU (Denmark).

4 Industrial partners - hydropower — EDF (France), IBK (Germany), Innogy
(Germany), Sydkraft (Sweden)

4 NGOs (WFMF (Netherlands), WWF (Switzerland), CNSS (France), AEMS (Spain)

4 Government organisations - IFl (Ireland), ERCE (Poland), SSIFI (Poland), Joint
Research Centre (ltaly)



Why AMBER?



Why AMBER?

4 H’s threaten fish biodiversity:
Harvest

Habitat
Hatcheries (AIS)
Hydro (Obstacles)



But stream barriers are not new....
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.. they just got larger
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Extent of EU river fragmentation (pistocchi et al 2017)
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Why AMBER?

Many reasons:

1. Healthy rivers =

Flowing rivers

River continuum
underpins structural
and functional
integrity of rivers

STREAM SIZE (ORDER)
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Why AMBER?

2. Movement = animal’s reaction to adversity

e|ndividual fitness
eMetapopulation ;;:
eResilience

ePortfolio effect

Isalation

| Connectivity

Divergence

Recommendations of the meeting of the

European Platform for Biodiversity Research Strategy
Brdo. Slovenia. 15th -18th January 2008

WATER FOR LIFE: RESEARCH PRIORITIES FOR SUSTAINING
FRESHWATER BIODIVERSITY

« Assess effect off freshwater systems
on biodiversity & resilience




Why AMBER?

3. Natural capital (ES)

- ES contingent on having connected rivers
- Must benefit providers, as well as users
- Hence, watershed scales



Why AMBER?

4. Policy implications of stream barriers

Floods
Directive

Habltats

Water Framework
Directive



Aims of AMBER

1. To develop more efficient methods of restoring
stream connectivity

2. This requires a shift towards adaptive
management, one that maximises benefits and
minimises impacts through system monitoring



Practical outputs of AMBER

1. The first global Atlas of stream barriers in Europe (WP1),
making use of a citizen science programme (WP5)

2. A novel toolkit for assessing barrier impacts (WP2)

3. A socio-economic evaluation of barriers impacts on
Ecosytem Services (WP3)

4. A decision support tool for monitoring of restoration of
stream connectivity (WP3)

5. Guidelines and CBP based on demonstration cases (WP4)

6. A dissemination strategy to facilitate sharing of
information and turn information into application (WP5)



Structure of AMBER

Innovation Application

WP1
Gathering data
from multiple "JFLZ WP3
aking sense .
sources
v of information Changing contexts to WP
enable progress and .
Using exemplars and

case studies to
demonstrate applications

WP1 — Information (Atlas)
WP2 — Knowledge (Assesssment tools)
WP3 — Innovation (Decision tools)

WP4 — Application (Case studies)

WP5 — Dissemination

WP6 — Management

WP7 - Ethics

¥ decision making 1



AMBER Case Studies
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Challenges for restoring river connectivity in EU

1. Number of barriers in EU rivers is unknown
- Defmltlon of ’barrler country coverage scale

2. ... but certainly more than we can mitigate for
- Best estimate (based on regional data) =
0.6 to 1.8 million dams & weirs!

3. An Atlas of barriers in Europe is needed!



H Solar thermal
M Solar photovoltaic

Hydro

I Liquid biomass
B Wind

W Hydro
W Biomass and waste
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4. River flows will
decrease, ...where water is
most needed!

5. Increase in hydro to
meet EU energy targets
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Many rivers carry less water....(like for like)
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7. Much is known about restoring fish [salmonid]
passage, little about other taxa or fluvial processes

WWW.FISHPASSAGECONFERENCE.COM

<FISH PASSAGE 2015

International conference on river connectivity best practices and innovations

June 22-24, 2015 | Groningen (The Netherlands)
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8. Not all barriers can — or should — be mitigated
I.e. Aquatic Invasive Species
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topmouth gudgeon Barrier to prevent immigration of
invasive salmonids (NZ)



8. Not all barriers can — or should — be mitigated
i.e. cultural heritage

Roman bridge (Cangas de Onis, R. Sella)



O. Better decision & prioritization tools are needed!

Barrier Impacts:
-Number
-Location
- Passability (?)

Barrier Mitigation:
- Cost
-Opportunity
- Benefits (?)

Dendritic connectivity index



New opportunities for restoring river connectivity

1. eDNA/meta-barcoding

environmental DNA [eDNA)
* from a bulk environmental sample
* e.g. soil, water, air
* grganisms or their parts were not isolated
= mix of DMNA from multiple Individuals & species

e ~

¢ ™ . N
infracrganismal eDNA (ieDHA) extraorganismal eDNA [eeDMA)
* inside o living organism * nat inside a living organism
* replicates * no longer replicates
* protected by living processes * gxperiences degrudluﬂnn
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New opportunities for restoring river connectivity

Case study (R Nalon, Spain; 5 dams, 5 species)

<t

An extremely sensitive nested PCR-RFLP e iy
mitochondrial marker for detection and e v l :
identification of salmonids in eDNA from

water samples

Laura Clusa', Alba Ardura’, Sara Fernandez', Agustin A. Roca' and
Eva Garcia-Vizquez'

D1- Valduno
D2- Priaies
D3- Furacoén
D4- Rioseco
D5- Tanes

F1- O. mykiss
F2- O. mykiss
F3- O. mykiss
F4- O. mykiss
F5- 8. trutta
F6- O. mykiss
F7- O. mykiss
1-16 Sampling points

Figure 2 Nalén River basin. Dams along the river are shown; from downstream to upstream they are

[ ] [ ]
eDNA can help identify
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New opportunities for restoring river connectivity

2. Drones & Remote sensing for quick surveying

Quantification of
hydraulic conditions
common at river
infrastructure (73.2.1)

-

University of Southampton’s ArcBoat - RTK GPS linked to ADCP provides
high resolution flow velocity and bathymetric data.




New opportunities for restoring river connectivity

3. Better use of P/A data (Predictive modelling)

HIDDEN Makes full use of
1 ] @ n
INPUT y \\oumPUT ?eterqge ous data
o @ A\ rom river surveys
4 W D and barrier location
.4%% y to:
| @ 1. Better quantify

barrier effects

Int.erc?nnected nodes in 2. Make better
artificial neural networks decisions




New opportunities for restoring river connectivity

4. Citizen science & local engagement
e Smartphone apps/ CS portals

-WELCOME TO FRESHWATER WATCH-

An Earthwatch research project investigating the health of global freshwater ecosystems on scistarter
a scale never seen before.

Helping to improve the connectivity of our river
network

FreshWater Watch research will be shared a
e e L L T project finder

greatest challenges of our time.

OpenSignalMaps

goal

Create gl
Wi-Fi

ap of cell phone and
ints.

Do
collec

task ndrold app, sutomatically
ask ata

e d

9 Anywhere

our blog, newslettes for scientists.

Photo: USFWS You can play a
environmental monitoring. O
highlight six projects, below, to h

Get awesome projects delivered to your inbox  Add a project and we'l connect you to our
each week Enter your email address community of doers!
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with the barrier tracker
and help reconnect
European rivers

AMBER Citizen Science project

LET IT FLOW



Understanding people’s attitudes to dams

e (Questionnaire to assess attitudes & economic value
 Economic cost-benefit models (ES)

Predictors (age, income,
distance to reservoir, etc..)



New opportunities for restoring river connectivity

Advances in science of dam removal

STREAM BARRIER
REMOVAL

MONITORING : Articles i WRSEERRSREEA DAM REMOVAL

What Goes Up,
May Come Down

Science and Decision Making

BRUCE BABBITT

THE
HE[NZ HE H. JOHN HEINZ IIl CENTER FOR
CENTER SCIENCE, ECONOMICS AND THE ENVIRONMENT




Adaptive management & redeS|gned conﬁguratlon
Poutes dam, R. Allier (Fran‘Eﬁ) P o N
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Adaptive management & redesigned configuration

Proposed, change: lower head conflguratlon
' 4 mheight, 300:m |mpoundment
o . 90%zelectficity mamtamed -
. Cost = 440.M€ ,,»
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Cooperation AMBER and FIThydro

AMBER:

Adaptive Management of Barriers in European Rivers
More effective ecosystem restoration in the EU

FlThydro

FIThydro:

Fishfriendly Innovative Technologies for Hydropower

Developing the next generation technoloqgies of renewable
electricity and heating/cooling

Joint session planned for 2020 World Fish Migration Day
(Lisbon) with joint publication and guidance


http://cordis.europa.eu/programme/rcn/664580_en.html
http://cordis.europa.eu/programme/rcn/700351_en.html

Any Questions?




