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1. To develop more efficient methods of restoring 
stream connectivity

2. By applying adaptive management, to      
maximise benefits and minimise impacts

Aims of AMBER



What is a Barrier (in AMBER)?

1. An artificial structure

2. Interrupts or modifies the flow of water, the transport 
of sediments, or the movement of organisms

3. It results in longitudinal discontinuity 

Paradigm shift:  from an emphasis on blocking fish 
(passability - taxon specific) to consideration of 
discontinuity



What is Adaptive Management?

1. It has a clear 

objective: maximise 

benefits & minimise 

impacts

2. It’s a dynamic 

process, modified 

as more knowledge 

becomes available

3.It systematically 

tests assumptions, 

adapts and learns
Rist et al 2013. Ecol Society



Structure of AMBER 

WP1 – Information – The Barrier Atlas

WP2 – Knowledge - Impacts

WP3 – Innovation – Decision Support Toolkits

WP4 – Application – Case Studies

WP5 – Dissemination – Knowledge Exchange

WP6 – Management 



Why AMBER?

Healthy rivers =  Flowing rivers    

Vannote et al 1980

Flow = defining characteristic of rivers

River Continuum Concept underpins 
the structural and functional integrity 
of rivers



V. Good

V. Bad

EEA 2015

Why AMBER?

Most EU rivers have failed to meet good ecological 
status in part due to loss of habitat & fragmentation

Yet….
EU rivers 
don’t flow 
as they 
should 



Why AMBER?

Yet, extent of river fragmentation is unknown!



Challenges for restoring river connectivity in EU

1. Number of barriers in EU rivers is unknown
- Definition of ‘barrier’, 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!



Projected changes in river flows
over baseline values (EEA)

4. River flows will 
decrease, ...where water is 
most needed!

5. Increase in hydro to    
meet EU energy targets

6. Impacts of barriers will 
worsen

Hydro

Breakdown of renewable energies/total



7. Much is known about restoring  fish  [salmonid] 
passage, little about other taxa or fluvial processes



8. Not all barriers can – or should – be eliminated
- Services to Society
- Aquatic Invasive Species 
- Cultural heritage
- Pollution & Toxic sediments

topmouth gudgeon Barrier to prevent
salmonid invasions

Roman dam

Connectivity? Yes….but the good habitats!

Polluted river



9. 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

eDNA can help identify 
discontinuities



New opportunities for restoring river connectivity

2. Drones & Remote sensing for quick surveying, 
respirometry & telemetry for better assessment of 
animal movements



New opportunities for restoring river connectivity

3. Better models (Predictive modelling, ABM)

Combines data on fish 
distribution and habitat 
types to

1. Classify rivers 
2. Derive baseline 

expected values
3. Gauge barrier 

impacts
4. Quantify habitat 

losses & potential 
gainsParasiewicz et al. 



New opportunities for restoring river connectivity

4. Citizen science & local engagement

• Smartphone app/ CS portal

• Google Earth



In the News
25 items in the press

Featured in Nature  

Publications
14 peer-reviewed publications, some of high impact (Nature Sustainability)

19 popular science

Dissemination
Website, flyers, CS portal, smart app, 7 videos, 10 newsletters

11 Citizen Awareness events, +7500 people reached 

Webinars 
2 Webinars: Assessing stream discontinuities, Fish Pass Design

AMBER sponsored Conferences & Workshops
15 Workshops

+40 presentations at Conferences

Impact of AMBER



Cooperation AMBER and FIThydro

AMBER

Adaptive Management of Barriers in European Rivers

More effective ecosystem restoration in the EU

FIThydro

Fishfriendly Innovative Technologies for Hydropower

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

Joint workshop planned for 2020 Fish Passage Conference 
(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?

Preview  of AMBER Atlas 
Official launch: 30th November 2019


