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The opinion stated in this report reflects the opinion of the authors and not the opinion of the European
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All intellectual property rights are owned by the AMBER consortium members and are protected by the
applicable laws. Except where otherwise specified, all document contents are: “©OAMBER Project - All rights
reserved”. Reproduction is not authorized without prior written agreement. The commercial use of any
information contained in this document may require a license from the owner of that information.

All AMBER consortium members are also committed to publish accurate and up to date information and take
the greatest care to do so. However, the AMBER consortium members cannot accept liability for any
inaccuracies or omissions nor do they accept liability for any direct, indirect, special, consequential or other
losses or damages of any kind arising out of the use of this information.

Executive summary

This is the 2.0 version of the “D1.2 Country-specific reports containing the metadata — JRC Science for Policy
Report”. This document is a deliverable of the AMBER project. This project has received funding from the
European Union’s Horizon 2020 research and innovation programme under grant agreement No. 689682.

The state of river fragmentation of European rivers is largely unknown. Additionally, an exhaustive ATLAS of
stream barriers at pan-European scale currently does not exist despite the critical impacts of barriers on
freshwater ecosystems and ecosystem services associated with their uses. One of the AMBER project aims is the
creation of the first pan-European ATLAS of river barriers that impact river connectivity. The ATLAS aims at
establishing a common framework for barrier mapping, data collection and storage for any type of barrier that
is likely to have an impact on river ecosystem connectivity (including water, sediments and organisms), and to
support barrier reporting in a consistent and homogeneous way throughout Europe.

In the present deliverable, we describe the first results of the extensive exercise of existing database compilation
and report country-specific metadata on collated databases. The report also describes how to perform the field
validation of collated databases in each country and shows the results of its application carried out in Italy.

From the first analyses on databases from 13 European countries, it has emerged that few databases exist with
a significant coverage at national level. Additionally, the consistency of the information collected in terms of
typology of mapped barriers and list of variables stored vary significantly. Some countries have a national
inventory that in most cases concerns only major dams, few have an exhaustive mapping also of minor barriers,
and other countries have no information at national level. However, the comparison between these first collated
databases and the results of the field validation exercise tested in Italy suggests that the amount of river
fragmentation seems to be comparable amongst similar geographic areas.

- Annex A of this document reports in detail the technical steps performed to build the ATLAS structure
and to homogenize the different databases collated.

- Annex B lists and describes the types of barriers included in the present report.

- Annex C reports an example of the field sheet to be used during the field validation exercise.
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NB. As in other reports we are careful to distinguish between ‘data collection’ and ‘data collation’. Data
collection is where experimental work has been carried out by AMBER and this data is recorded. Data collation

is where existing data sets (usually from work prior to AMBER) are gathered together to create a database.
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River longitudinal fragmentation is one of the main threats to the functioning of river
ecosystems, caused by tens of thousands of man-made river barriers (Wilder et al., 2014).
All major rivers in Europe are disconnected from the sea and this has had a catastrophic
impact on river biota, including some iconic migratory fish species such as salmon or eels
that have in some cases become extinct. River barriers also impact river physical processes
in terms of alteration of the water and sediment regimes, causing changes in bed level and
slope, channel width and channel pattern (e.g. Petts & Gurnell, 2013) and related habitats
for biota. But river barriers also perform essential functions for society (e.g. water supply,
navigation, fishing) and pose several management issues (e.g. dam removal, river
restoration) (Poff & Hart 2002, Kondolf 1997).

The most up to date and peer-reviewed database of large reservoirs existing at world-wide
scale is named the Global Reservoir and Dam (GRanD) database (Lehner et al., 2011;
http://www.gwsp.org/products/grand-database.html). This dataset mainly focuses on
reservoirs with a storage capacity of more than 0.1 km?3, even if many smaller reservoirs
were added where data were available. The GRanD database includes 3,793 barriers in
Europe, provided by the European Environment Agency (EEA). However, an informal and
preliminary survey of available databases on the existence of river barriers in some
European countries lead us to think that this number may be significanlty higher (see D1.1
Part B). Hence, the real magnitude of river fragmentation at the European scale is unknown.
Indeed, there is no complete database of stream barriers in Europe, only fragmentary and
incomplete data that differs in quality and coverage amongst countries. This lack of
information is an obstacle to well informed decisions on barrier and river management in
general. An important part of the AMBER project is therefore to create an open access,
online and interactive ATLAS of stream barriers at the pan-European scale.

To this aim, we need to cope with data gaps, find an effective way to integrate and validate
existing datasets and develop an open-ended user-friendly platform for future data
maintenance and updates.

This report: recalls the rationale behind and aims of the AMBER ATLAS (section 2.1); reports
the state of art of data collection after the strategy defined in D1.1 Part B (section 2.2);
provides country-specific reports on collated databases (section 2.3); displays the first
results of a comparative analysis about the presence of river barriers at pan-European scale
(section 2.4); defines, tests and discusses a strategy for the validation of collated databases
(section 3); provides some key recommendations for the reporting of barrier existence at
country and European scales (section 4). Finally, Annex A details the ATLAS structure and
how it has been developed.


http://www.gwsp.org/products/grand-database.html
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2.1 Presentation of the ATLAS

The AMBER ATLAS aims at establishing a common framework for barrier mapping, data
collection and storage for any type of physical barrier that is likely to have an impact on
river ecosystem connectivity (including water, sediments and organisms), and to support
barrier reporting in a consistent and homogeneous way throughout Europe. This will be
achieved through an extensive exercise of existing database compilation and a critical
analysis of the compiled data, including field validations. Physical barriers covered include
all barrier heights but excludes barriers due to pollution plumes or localised low oxygen
concentrations.

The ATLAS will provide a consistent estimation of the state of barrier monitoring across
Europe. All available and accessible (to the project) data on barriers existing at national
scale in every Member State will be collated and harmonized at the pan-European scale.
Resources in AMBER will be cost-effectively allocated to validate the collated data through
field activities and assess, for as many countries as possible, the quality of river barrier
monitoring implemented at a national scale.

In order to guarantee consistency in terms of barrier mapping within the ATLAS, the focus
will be mainly on data from national monitoring programmes, and regional ones will be
used only when they are available and accessible consistently across the entire country of
interest. To this aim, we ensured the compilation of general basic barreir attributes which
can be fulfilled (in the most part) by all the database entries i.e. 11 pre-defined key
variables that are likely to be broadly available in existing databases (see section 2.2 and
also D1.1 Part B). These variables allow the identification and localisation of a barrier (e.g.
source ID, spatial location, river name, etc.) and provide a general description of the main
features (i.e. barrier type, height and age). These have been selected after inspection of
currently available databases and, in our opinion, represent the basic attributes that should
be reported on the existence, type and main physical dimensions of a barrier (see D1.1 Part
B for further details).

All available data European barrier data was collated. Specific sub-national scale study
data, which tends to be highly more accurate than national monitoring data, was also
collated in order to validate the quality of existing and official monitoring programmes at
the national scale. Although there are 11 pre-defined key variables used to enable pan-
European comparisons, all additional data for barrier attributes within the data sets were
still retained (e.g. barrier storage, material, etc.) to enable further analysis within AMBER.

The presence of a fish pass was considered as a key variables. In report D1.1 (Part B) it was
thought that this data would be too sparse to be useful as a key variable but after an
inspection of the collated databases, it was found to be more common than expected, and
was considered important for the assessment of barrier impacts.

A consistent approach is needed in order to create an ATLAS of barriers which is
comparable across Europe and to enable us to estimate the quality of such mapping;
assessing the degree of barrier number underestimation within each Member State, as well
as for highlighting priorities and good practices for future barrier reporting in Europe.
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For these purposes, existing data from different sources must be homogenized in a common
format and merged into a single, centralized and relational database, i.e. the AMBER ATLAS.
For further details on the technical structure and development steps of the AMBER ATLAS
see Annex A of this report.

2.2 ATLAS data collection and metadata questionnaire

The first stage of database collation was contacting the organizations responsible for barrier
management in each country. In every country, there are multiple water basin authorities
and several databases on stream barriers, which have been developed and are maintained
for different purposes from monitoring hydropower production to channel and river
maintenance at regional and national scales. Identifying a reliable local contact point
responsible for barriers mapping in each country was a challenging task and in many cases
information was difficult to access.

Once the person responsible for the stream barriers in each country/region was contacted,
we asked them to provide the available stream barrier databases and to also answer a
guestionnaire on the data provided (see D1.1, Part B, Annex A).

The questionnaire was structured as 5 main sections. The first clarifies the purposes and
management policies of the ATLAS data collation, stating that the information in the AMBER
ATLAS will be open and accessible. Sections 2, 3 and 5 explain how data should be provided
and with an example on how to report on the metadata i.e. defining the 11 key variables
relevant for the ATLAS that should be included in barrier reporting, according to deliverable
D1.1 Part (Table 2.2.1). Included as a variable is “Variable name in the Source DB”
(DB=database), which will enable the original source data to be identified and future linking
of national databases to the pan-European Atlas (see section 2.3.2). Section 4 asks for
background information about the database i.e. the original purpose of the database, the
spatial scale or criteria used to report about barrier existence, and the relationship with the
INSPIRE (Infrastructure for Spatial Information in Europe) database.

INSPIRE aims to create harmonised spatial data sets that can be used seamlessly in cross-
border applications. D1.1 briefly discusses INSPIRE and more information is available here:
http://inspire.ec.europa.eu/
http://inspire.ec.europa.eu/documents/inspire-data-specification-hydrography-
%E2%80%93-technical-guidelines-31

The data collation has focussed on the 31 EEA countries and Switzerland. Data is also being
sought from countries outside the EEA, specifically in the Balkans, due to their huge interest
in hydropower development and since many are candidates for future membership of the
EU i.e. Albania, Bosnia and Herzegovina, Macedonia, Montenegro, and Serbia. Data will also
be collated from Andorra, even though it is neither an EU nor an EEA Member, due to its
location within the Iberian continent. Data for the small countries of Lichtenstein (an EEA
but not EU Member) and Malta (EU and EEA Member) are not yet covered by the Atlas.
Malta does not have any permanent lakes or rivers.


http://inspire.ec.europa.eu/
http://inspire.ec.europa.eu/documents/inspire-data-specification-hydrography-%E2%80%93-technical-guidelines-31
http://inspire.ec.europa.eu/documents/inspire-data-specification-hydrography-%E2%80%93-technical-guidelines-31
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Table 2.2.1. Overview of the 11 key variables within the questionnaire. CO, constrained; CS, case specific. For further explanation see
deliverable D1.1 Part B.

Key parameters Definition Type
New ID defined within AMBER co
ID of the source (national, regional) database cs

URL Link to data source. It can be, e.g.: the web address of the CS
owner institution, the available web address of the
national/regional DB
EU country co
Latitude (WGS84) co
Longitude (WGS84) co
Name of the river cs
Name of river basin cs
Height Barrier height (m), i.e. the vertical distance between the lowest co
point on the crest of the barrier and the lowest point in the
- original streambed
Dam, weir, spillway, etc. (*) cs
Date of building (end) co

(*) for a more detailed list of barrier types included in the present report see Annex B.

Table 2.2.2. List of countries that will be included in the ATLAS grouped according to the level of accessibility of data to the project
partners. Countries in Bold are EEA but not EU Members. Countries in Italics are neither in the EEA or EU.

Group A Group B Group C
Denmark Andorra Albania
France Austria Bosnia and Herzegovina
Germany Belgium Bulgaria
Ireland Finland Croatia
Italy Iceland Cyprus
Netherlands Luxemburg Czech Republic
Poland Norway Estonia
Spain Portugal Greece
Sweden Hungary
Switzerland Latvia
UK Lithuania
Macedonia
Montenegro
Romania
Serbia
Slovakia
Slovenia

To gather the information of the 35 countries, the AMBER project created three different
groups according to the level of accessibility of data to the project partners (Table 2.2.2):
- Group A: countries with an AMBER partner;
- Group B: countries with connections with an AMBER partner;
- Group C: countries with no connections with an AMBER partner.

Group A were the first countries where the information was gathered. Most of the
questionnaires for these countries have been answered (see Figures 2.2.1 and 2.2.2). The
work is now focusing on countries belonging to Group B and we are also starting the first
contacts for countries in Group C. A summary description of collated data is in Section 2.3.
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Figure 2.2.1. Status of data collection for the AMBER ATLAS (May 2017).
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Figure 2.2.2. Map of European countries included in the ATLAS classified according to the scope of the inventory: i) National inventory
existing; ii) National inventory not existing (only regional inventories); iii) No information - yet to be contacted.
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2.3 Country-specific reports containing the metadata

This section summarizes the information from each collated database of the Group A
countries (see Table 2.2.2), including answers to the questionnaire (see also Annex A D1.1
Part B). Table 2.3.1 summarizes whether the key variables are surveyed or not within the
source database. It is worth noting that most of the key variables are included in the
collated databases except the variable “year”, i.e. the year in which barrier construction was
completed, which is not available for any of the databases. The variable “fish pass” is
available for 5 of the 14 databases included in this report.

Table 2.3.1 List of the proposed key parameters for the ATLAS and indication of whether the parameters are included (X) or not
available (NA) in the source databases.

(a)

Key Denmark France Germany Ireland Italy Netherlands Poland
parameters
X X - X NA X X
URL (main) NA http://ww - http://w  http://www NA
w.sandre. ww.regis .sportvisseri
eaufrance. troitalian  jnederland.
fr odighe.it nl
NA X - X X NA X
X X - X NA X X
NA NA - NA NA NA NA
X X - NA NA X NA
(b)
Key Spain Sweden Switzerland  England  Scotland WETES Northern
parameters Ireland
X X X X X X NA
URL (main) http://w  https://bio  https://s.geo NA http://ww NA https://w
ww.map  topkarteri .admin.ch/6f w.sepa.org ww.daera-
ama.gob. ng.lansstyr 35d18806 .uk ni.gov.uk
es elsen.se
X X X X X X X
X X X X X X X
X X X X X X X
NA X X X X X NA
NA X NA X NA X NA
X X X X X X NA
X X X X X X NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA X NA X NA NA NA

1


http://www.sandre.eaufrance.fr/
http://www.sandre.eaufrance.fr/
http://www.sandre.eaufrance.fr/
http://www.sandre.eaufrance.fr/
http://www.registroitalianodighe.it/
http://www.registroitalianodighe.it/
http://www.registroitalianodighe.it/
http://www.registroitalianodighe.it/
http://www.sportvisserijnederland.nl/
http://www.sportvisserijnederland.nl/
http://www.sportvisserijnederland.nl/
http://www.sportvisserijnederland.nl/
http://www.mapama.gob.es/
http://www.mapama.gob.es/
http://www.mapama.gob.es/
http://www.mapama.gob.es/
https://biotopkartering.lansstyrelsen.se/
https://biotopkartering.lansstyrelsen.se/
https://biotopkartering.lansstyrelsen.se/
https://biotopkartering.lansstyrelsen.se/
https://s.geo.admin.ch/6f35d18806
https://s.geo.admin.ch/6f35d18806
https://s.geo.admin.ch/6f35d18806
http://www.sepa.org.uk/
http://www.sepa.org.uk/
http://www.sepa.org.uk/
https://www.daera-ni.gov.uk/
https://www.daera-ni.gov.uk/
https://www.daera-ni.gov.uk/













































































































































































































