
#LETITFLOW
The official promotional campaign of AMBER is launched! We are doing this 
with a new new video that explains all about the AMBER project and reveals 
the new style of the campaign. Watch the video below and share it in your 
network. 

http://amber.international/contact-us/
https://www.youtube.com/watch?v=l9AELHsqT_Y
http://amber.international
https://www.youtube.com/watch?v=l9AELHsqT_Y


Loire-Allier River Case Study
Working with local hydro-power operators to facilitate downstream passage of 
Atlantic salmon in the Loire-Allier River.
Guest article by Patrick Martin - Conservatoire du Saumon Sauvage

With a drainage area of 117 000 km², the catchment of the Loire River is the 
largest in France (Fig 1.) The Allier River is the main tributary of the Loire, and 
is where most of the spawning areas for Atlantic salmon are found. 

Three dams, located between 793 and 825 km from the sea, block access by 
salmon to the best preserved spawning areas of the Allier River. It is estimated 
that these spawning areas represent 42 % of total potential productive areas 
of the Allier basin 



Fish approaching hydropower stations can pass downstream through turbines, 
over spillways, or though bypasses specifically designed for safe passage. Unless 
effective fish guidance or exclusion systems have been installed, turbines are 
often the primary route for downstream migrants, particularly during periods 
of low river discharge. Passage through turbines can cause high fish mortality. 
Mortality of salmon smolts during their downstream migration across different 
dams is difficult to measure (and no mortality data are available for these 3 
dams in particular), but passage through turbines typically results in mortality 
rates that vary between 13 and 25 %, depending on turbine design and fish 
size.

The proportion of downstream migrants using different migration routes 
depends on several factors but is likely to be affected by the amount of flow 
discharged at each location. During the migration period, river flow at the 
dam location can vary from 6m3/s to over 200m3/s. When the river flow is 
very low, the turbines are unable to operate and therefore do not impact on 
smolt passage. Also, when the flow is too high the turbines have to be stopped. 
Between these extremes the proportion of flow directed to the turbines 
decreases with increasing discharge. The impact on young salmon during their 
downstream migration therefore depends on river discharge. 

In collaboration with the operator of the dams, CNSS has been assessing 
the downstream migration rhythms of Atlantic salmon by means of a rotary 
screw trap since 2009. Under the EC funded AMBER project, we will install 
an additional rotary trap in the Loire-Allier, and compare the results with the 
existing baseline data. This information will complement the data acquired in 
recent years. In parallel, a socio-economic assessment of the effect of different 
operational flow discharges on smolt passage will be carried out with different 
hydropower operators. 

Our aim is to develop flow management guidelines specific to each of the 
three dams in order to reduce the impact of turbines on smolt passage, while 
at the same optimizing the production of hydro-power. By using multiple data-
sets on smolt migration collected under a range of flow conditions we hope to 
identify the critical times and flows necessary for safe downstream passage in 
the Loire-Allier catchment, and request that turbine activity stops or is reduced 
during these small, yet vital days of the year. Such measures would serve as a 
good example of adaptive barrier management, could be easily implemented, 
and would not require specific facilities. The challenge is to optimize the costs 
and benefits of releasing water for fish passage, taking into account all the 
major externalities of hydroelectricity production. 

We anticipate several outputs, namely 
1- A model to predict the timing of smolt migration based on environmental 
variables that would predict the likelihood and intensity of downstream 
movement based on season, water temperature and flow. 
2- An economic analysis of compensatory flow for downstream passage that 
would incorporate the costs and benefits of interrupting or modulating the 
operation of the turbines at each dam 
3- A decision support tool in support of adaptive barrier management, one 
that would define the conditions under which compensatory flows would be 
released to facilitate smolt passage. In line with AMBER, the Loire-Allier project 
is a pragmatic one, it does not propose to implement measures which are 



either impossible to carry out or uneconomic to assume. Its main goal is to 
maximize gains and minimize the impacts of water abstraction for hydro-
power, while facilitating smolt passage using evidence-based science



Getting past the barriers
How can we measure barrier impacts and passage improvements for fishes?
Guest article by Martyn Lucas - Durham University

Adaptive management of river barriers to support natural ecological 
functioning necessitates an understanding of those processes. This includes 
determining the degree to which river engineering inhibits natural movements 
of organisms, what the impacts of altered movement patterns are, and how 
best to alleviate them. A familiar effect of dams and weirs is on the reduced 
passage of conspicuous river migrants, such as salmon and eels. However, we 
are increasingly interested in movements of a much wider range of species, 
from downstream dispersal and colonisation of water plants to the upstream 
colonisation capacity of invasive, non-native crayfishes. AMBER is helping 
develop methods to measure these processes. Yet a key requirement remains 
in how best to measure the degree of barrier effect that dams and weirs 
have on native fish movements, and how well mitigations such as fishways or 
modifications to dam management perform.

Historically, barrier effects were often obtained by observation, since where 
large migrations of fish occur, river obstacles cause a bottleneck effect, resulting 
in fish aggregating locally. These aggregations often attract natural predators 
or fishermen (in some cases acting illegally). Such observations were often the 
basis for actions to aid fish passage, for example building of fish ladders to 
facilitate upstream movement, or bypasses to aid downstream movement. The 
observations of anglers, naturalists and other water users remains a valuable 
route for informing water managers where obstacles to fish movement 
remain – the use of smart phones with cameras provides immediate evidence 
of such aggregations at numerous structures such as road culverts. AMBER 



is supporting this Citizen Science method. But not all fish and other biota 
attempting to pass engineered structures are conspicuous and neither is a 
fish aggregation at a structure always evidence of a barrier effect. 

Fish scientists use a variety of survey methods (e.g. traps, nets, electric 
fishing) to measure the degree to which fish communities and abundance 
may differ either side of a potential barrier, as a crude measure of local 
effect. An absence of a species upstream might imply a lack of continuity 
of movement causing a local depletion upstream, but alternatively it might 
be a result of altered habitat suitability upstream. Some years ago, and 
still today in some cases, scientists evaluating a fishway’s performance 
commonly used a trap at the exit of the fishway to capture fishes passing 
through. If substantial numbers of the target species were captured exiting 
the fishway in the direction of expected movement (for example, upstream 
for prespawning salmon) this was regarded as evidence of effectiveness. 
A similar approach is still used with fish counters in fishways. Though such 
measures have their benefits – for example counters enable information 
to be compared across years and without fish capture or handling – 
they fail to address the key issue of ‘supply and demand’ for fish; just 
because some fish successfully pass through a fishway does not mean it 
is performing well. In-fact none of the methods above enable quantitative 
measurements of barrier effects or fishway performance.

 It is for these reasons that biotelemetry (the use of remote identification 
systems on animals) has become the preferred method of measuring 
fish (and other animal) passage at engineered river structures, and for 
determining the performance of fishways or altered dam management 
in facilitating passage. Electronic tags, including familiar ‘beeper’ radio 
tags and Passive Integrated Transponders (PITs, also employed as pet 
microchips and for many commercial electronic identification applications) 
enable individual identification remotely. This means it is possible to 
determine what proportion of fish attempting to pass a dam manage 
to do so – it gives that crucial information about ‘supply and demand’. 
But it also tells us about their survival, the routes used for passage, the 
number of passage attempts made, the time taken and the influence of 

A PIT telemetry array at the bottom (entrance) and top (exit) of a Larinier superactive baffle fishway at 
a flow-gauging weir. The upper part of the swim-through PIT antennas are attached to the beams that 
can be seen across the top of the fishway walls



environmental factors such as the temperature, or the amount of dam 
spill. This knowledge enables adaptive management at river barriers, by 
seeking to minimise ecological impacts on natural animal movements, 
while enabling socio-economic functions of river infrastructure to be 
retained, and forms part of the AMBER approach. 

Such monitoring across Europe is vital, so that we find and adopt the most 
suitable practices for minimising barrier impacts on aquatic animals. For 
example, several species of lamprey, jawless fishlike animals of ancient 
ancestry, are protected in the EU because of their widespread decline, 
partly due to migration barriers. Recent research at Durham University, 
UK, has shown that typical technical (concrete and steel) fishways installed 
at small barriers are good at attracting upstream-migrating river lamprey 
to pass, but extremely poor in enabling their ascent, with recorded passage 
efficiencies of 0-5%. By contrast, research in Germany and Finland has 
suggested that very low-gradient technical, or nature-like passes may be 
much more effective for this species. 

Although biotelemetry is a valuable method for improving fish passage 
solutions, it has disadvantages. It can be costly (though PIT tags cost just 
a few €) so relatively few studies are done. Therefore knowledge and 
data gained across Europe need to be combined. Doing so will maximise 
the value of each study and enable faster progress in the ecologically 
sensitive management of river barriers. Yet to do this we need to apply 
common measurement standards. Currently a European group, led by 
the Environment Agency, England, is developing an EU standard (‘CEN 
standard’) for monitoring fishway performance, based on the use of 
telemetry.

A Passive Integrated Transponder (PIT) tag [an animal microchip, also known as an RFID tag]



A further issue is that most fish passage studies still concentrate on 
rather few species including salmon and eel, yet the Water Framework 
Directive requires the determination of the ecological quality status of fish 
communities against reference conditions and requires progress towards 
achieving ‘good’ status. In impacted tributaries, restoring fish communities 
towards good ecological condition requires native fishes to recolonise 
habitat from which they were lost due to, for example, past pollution, but 
small river barriers such as culverts often inhibit recolonization. Many 
of these fishes are not charismatic migratory species; often they are 
small, weak swimmers, but their recolonization relies on dispersing past 
these barriers. A current challenge is to better measure and facilitate the 
passage needs of these fishes. Meeting WFD objectives for fish in such 
rivers requires fuller appreciation by managers and stakeholders of the 
free-movement needs of many small, weakly-mobile species, as well as the 
charismatic mass-migrating species.

Martyn Lucas is an Associate Professor at Durham University, Department 
of Biosciences

Asturias (43°20′0″N; 6°0′0″W), in the northwest of the Iberian Peninsula 
(south Bay of Biscay), is a succession of mountains and valleys watered by 
short steep rivers. There are 8 small river basins throughout the region. The 
climate, landscape and ecosystem are similar to those of other temperate 
Atlantic European regions but with slightly warmer temperatures 
corresponding to relatively lower latitude. One of the most fragmented 
by dams and reservoirs is the Nalon-Narcea basin (Fig.1) where one of the 
AMBER case studies in the Iberian Peninsula is located, conducted by the 
University of Oviedo (Asturias-Spain).

The Nalon-Narcea hydrographic basin runs through the Asturias central 
zone. Nalon River, 145 kilometers long and average flow of 55.2 m3/s, and 
Narcea River, 97 km long and average flow of 43.4 m3/s contain in total 
seven dams and reservoirs. Main reservoirs’ uses are water supply and the 
generation of electric power, plus recreational fishing. Several dams are 
impassable and have no fish ladders so the rivers are fragmented and the 
ecosystem continuity is interrupted.

AMBER’s researcher sampling water from Rioseco reservoir for further DNA extraction and biota 
inventory.

A case study
Dams on Nalon-Narcea basin as case study from Asturias-Spain
By Eduardo Rodriques - University of Oviedo



In AMBER’s Nalon River case study we will analyze the upstream area 
of this hydrographic basin and two reservoirs occurring therein: Tanes 
and Rioseco (http://www.embalses.net/pantano-773-tanes-rioseco.html, 
accessed February 2017). The two reservoirs are interconnected and water 
is pumped from Rioseco to Tanes during the night while it passes down 
(Tanes to Rioseco) during the day to produce energy. The turbulences 
produced by these connections impede the use of the two reservoirs 
for swimming and navigation activities. The uppermost zone is located 
within the UNESCO (United Nations Educational, Scientific and Cultural 
Organization) Biosphere Reserve and Natural Park of Redes. With a rich 
faunal diversity, the ecosystem is dominated by well-conserved forest. More 
than 9000 hectares of beech (Fagus sylvatica) with oak (Quercus robur), 
holly (Ilex aquifolium) and yew-tree (Taxus baccata). Among the fauna 
inhabiting the reservoirs of the Upper Nalon, we find many amphibians 
–most of them protected- like the common toad (Bufo bufo), the midwife 
toad (Alytes obstetricans), the green frog (Rana perezi), the Alpine newt 
(Triturus alpestris), the Iberian newt (Triturus boscai), the fire salamander 
(Salamandra salamandra) and the Gold-striped salamander (Chioglossa 
lusitanica). There is a large and diverse group of aquatic invertebrates 
that are the basis of the trophic chain of this ecosystem. In the top of the 
chain there are otters (Lutra lutra), and just below the top, the waters of 
the Nalon-Narcea rivers are populated by two native salmonid fish: brown 
trout (Salmo trutta) and Atlantic salmon (Salmo salar); however, Atlantic 
salmon cannot reach upstream areas due to the impassable dams, thus 
only natural populations of brown trout occur in the case study zone. As 
native fish there are also a few European eels (Anguilla anguilla), coming 
from occasional stocking because as Atlantic salmon this migratory species 
cannot pass the river dams.

Dams are sometimes a reservoir of exotic species because given their status 
of artificial ecosystems they are rarely subject of environmental protection 
and exotics may be deliberately released there. Tanes and Rioseco 
reservoirs are not different. In addition to the native fish, we find there 

Figure 1: Case study in Nalon-Narcea basin (43°33′53″N 6°04′36″W; 43°28′27″N 6°06′25″W). 
Head >1,600m altitude. Average flow 55-43 m3/s.



rainbow trout (Oncorhynchus mykiss) and European minnow (Phoxinus 
phoxinus) that were introduced for different purposes: the first one in 
the reservoirs for recreational fishing, and in a few aquaculture farms; 
the second as fishing bait. Although some old dams may be considered 
as a part of the industrial heritage, this does not apply to Rioseco and 
Tanes reservoirs, operative as a complex since 1978. The Upper Nalon 
river is especially interesting because a new reservoir is projected in the 
small tributary River Caleao, a mountain stream located entirely within 
Redes UNESCO Biosphere Reserve. The purpose is water supply and flow 
regulation. In this area of exceptionally good conservation status, a new 
reservoir may endanger the pristine hydrographic network within the 
protected space; however, the recent climate change with more and more 
frequent droughts in the region seems to justify the need of more water for 
human consumption. The ecological and socioeconomic impacts of Tanes 
and Rioseco reservoirs are still unknown, so it is time to evaluate them and 
to assess the current attitudes of locals and regional stakeholders towards 
the new projected reservoir. Within AMBER we are working in parallel in 
two fields within the Upper Nalon: natural and social sciences.

From the side of biology we are developing and applying molecular 
tools for a thorough accurate inventory without disturbing local biota 
with electrofishing. For this purpose we are extracting DNA from water 
samples as a source of information about present biodiversity. The 
macroinvertebrates, fish, birds, and hopefully mammals visiting those 
mountain streams will be detected from simple water samples taken with 
bottles. From the side of social sciences we have already contacted the 
local stakeholders and are collaborating with city councils inside the area. 
We have developed and validated a questionnaire and will proceed with 
a survey to know the opinion of the people inhabiting Upper Nalon about 
the reservoirs. The same could be done in other AMBER case studies.

Left: A view of Tanes reservoir (Upper Nalon River) during one of the frequent droughts.
Right: A view of Rioseco reservoir during one of the few floods that occur in the area today.



The official launch of the H2020 AMBER project was celebrated in 8 different 
countries throughout Europe (Belgium, United Kingdom, Ireland, Poland, 
Spain, Italy, Switzerland and Germany). Click on one of the pictures below 
to read more about a country specific launch event.

The AMBER launch

Twenty active partners together form the AMBER consortium. They include 
large hydropower businesses, rivers authorities, non-governmental 
organisations, universities and the European Joint Research Centre. The 
following is an update from 3 partners.

AMBER Partner updates

http://amber.international/amber-launch-event-in-spain/
http://amber.international/amber-has-officially-started-in-switzerland/
http://amber.international/amber-launch-event-in-ireland/


Within the WP1, the compilation of existing databases on barriers across 
Europe is progressing. At this stage we have collected some data from 
France, Italy, The Netherlands, Sweden, Denmark, Ireland, Belgium and 
Spain. An almost complete picture of existing data will be available by the 
end of May 2017. At the same time we are developing a validation strategy 
to validate existing databases based on field work. This will be described 
in detail in the Deliverable 1.2 due next June.’

Politecnico di Milano 

Map of countries likely be included in the ATLAS, based on national or regional databases

Inland Fisheries Ireland is compiling information on barriers in rivers, in 
particular their location and type, which will feed into the Atlas of European 
Barriers, a key objective of the AMBER project. Inland Fisheries Ireland has 
successfully mapped the Nore catchment during 2008 and has continued to 
build towards compiling a national picture of barriers as a GIS (Geographic 
Information System) layer. In 2016, the Bonet – Lough Gill catchment was 
surveyed and staff are currently working through the Barrow catchment.

Inland Fisheries Ireland



A selection of barriers

Sea Lamprey on the Munster Blackwater

A programme of radio tracking sea lamprey will involve the capture of adult 
migrating sea lamprey and external attachment of radio tags. The tagged 
fish are released, following recovery, and their movements are followed 
by manual tracking, either via boat or via bank-walking to monitor passage 
over weirs. The study intends to look at the response of the sea lamprey 
when they encounter barriers or blockages to their upstream spawning 
migration. This work will be undertaken during 2017. In addition to the radio 
tracking work, Inland Fisheries Ireland will examine the main Blackwater 
channel to identify locations where sea lamprey spawning occurs and to 
count redds or spawning nests at these sites.



Fish Community survey in the Munster Blackwater

Inland Fisheries Ireland has undertaken a number of fish community 
surveys as part of the AMBER project to investigate the impact of the weirs, 
and mitigation measures, if any on the fish community composition in 
impounded areas of channel and in natural areas.

Inland Fisheries Ireland has used its boom boat to undertake electric 
fishing surveys in the deep water areas upstream of the major weirs on the 
Blackwater as well as in the naturally deeper areas of the main channel. 
The surveys identified the range of fish present, measured all the fish and 
took scales to look at the age and growth rate of the fish..



The University of Southampton 
is involved in the ongoing 
management of work package 3 
tasks. In the upcoming months 
and years task leaders such as 
the University of Durham and 
Ingenieurbüro Kauppert, as well as 
members from the International 
Centre for Ecohydraulics 
Research (ICER) at the University 
of Southampton , will be 
undertaking work to: (1) Develop 
a barrier planning (removal and 
installation) decision support tool, 
(2) Improve understanding of poor 
performance of barrier mitigation, 
and (3) Investigating the socio-
economic drivers and impediments 
for successful reconnecting of 
European rivers. 

Member of ICER are currently 
working on gathering existing 
passage data for a range of aquatic 
organisms to validate existing ‘rapid 
barrier assessment protocols’. 
Various site visits will be planned 
later in the year to undertake and 
compare the results of each protocol at key barriers. The results of this 
analysis will help in the formation of a ‘European standard’ that can be used 
to assess the passability of riverine infrastructure to aquatic organisms 
and help guide mitigation efforts.

University of Southampton

https://www.youtube.com/watch?v=dFSgXdfirGg


Would you like to stay up to date about the AMBER project and read about river 
connectivity, barrier management, events, project updates and guest articles?

Sign up for the newsletter

Follow @AMBERtools on social media:
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