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1 ANNEX 1 BIODIVERSITY DATA SOURCES AT THE EU LEVEL

Biodiversity data sources at the EU level comprise the biodiversity and landuse-related EU reporting and monitoring programmes, and global or regional data portals which include data from European countries. 
The European Biodiversity Portal developed by the EU BON project offers access to biodiversity observations and ecological data, statistics, and analyses of changes over time, along with tools for sharing or discovering data and products generated by scientific and analytical processes. The aim of the portal is to link together sources of biodiversity data online and to make them more accessible and useful to users. The following annex summarises existing data portals and data sources relevant to EIA of biodiversity impacts and terrestrial and marine spatial planning.
1.1 Biodiversity Information System for Europe (BISE), EUNIS, Natura 2000 viewer
What are the objectives of data provision?

These three portals provide access to the biodiversity distribution and status information avaiable to the European Commission from Member States reporting obligations under the Birds and Habitats Directives together some other datasets made available to the European Environment Agency (EEA). 

The Biodiversity Information System for Europe (BISE) portal is intended to support the implementation of the EU Biodiversity Strategy 2020 and the Convention on Biological Diversity Aichi targets by providing Member States and the public with data sources, statistics and maps on biodiversity, ecosystem services and landuse, together with information on threats to biodiversity, impacts of biodiversity loss, and evaluation of policy responses. The BISE portal provides access to most of the other data portals described in this section.
EUNIS
 is intended as a reference information system to support the implementation of the EU Birds and Habitats Directives and the Bern Convention by providing access to information on all protected habitats and species in Europe, as well as other threatened species. The datasets are also used for the development of indicators (EEA Core Set) and environmental reporting connected to EEA reporting activities.

The Natura 2000 viewer
 and associated Natura 2000 database provide spatial mapping and site information on the Natura 2000 network of protected areas in Europe.

Who manages the data source?

The data are collected and maintained by the European Topic Centre on Biological Diversity, the European Environment Agency and the European Environmental Information Observation Network (Eionet). The Eionet is a partnership network of the European Environment Agency (EEA) and its member and cooperating countries. It consists of the EEA itself, the six European Topic Centres and the network of experts in the National Focal Points (NFPs) and the National Reference Centres (NRCs).
What data are available and in what formats?

The Biodversity Data Centre contains:
· Data on species, habitat types and designated sites (Natura 2000) compiled in the framework of the EU Habitats and Birds Directives;

· Information on species, habitat types and designated sites mentioned in relevant international conventions and in the IUCN Red Lists for Europe;

· The EEA-managed nationally designated areas inventory (CCDA);
· Specific data collected in the framework of the EEA's reporting activities, which also constitute a core set of data to be updated periodically, e.g. Eionet priority dataflow;

· Derived datasets and spatial models produced by the European Commission Joint Research Centre.

The data on species and habitat types protected by the EU Habitats Directive comprise the following, according to the Habitats Directive Article 17 reporting process and the Birds Directive Article 12 reporting process, as agreed by MS representatives to the European Topic Centre on Biological Diversity:

· Distribution maps at 10 km x 10 km grid scale

· Species population size or habitat area in the biogeographical region within each Member State
· High-level, medium and low-level pressures and threats to each species or habitat within the Member State
The data on Natura 2000 sites comprises the following, according to Member States’ obligatory Natura 2000 site Standard Data Form reporting:

· Natura 2000 site designation (pSCI, SCI, SAC, SPA) and other designations
· Site location and dimensions
· Annex I habitat types present on the site (pSCI, SCI or SAC) with representativity (A excellent representativity, B good, C significant, D non-significant), cover (ha), degree of conservation (A excellent conservation, B good conservation, C average or reduced conservation), restoration possibilities, and global assessment of the value of the site for conservation of the natural habitat type concerned (A excellent value, B good value, C significant value)
· Annex II species (SCI/SAC) or SPA-trigger birds (SPA) - size and density of the population of the species present on the site in relation to the populations present within national territory (in % or vagrant), degree of conservation of the features of the habitat important for the species (elements in excellent condition, elements well conserved, or elements in average or partially degraded condition) and restoration possibilities (restoration easy, restoration possible with average effort, restoration difficult or impossible), degree of isolation of the population present on the site in relation to the natural range of the species, and global assessment of the value of the site for conservation of the species concerned
· Key pressures and threats to the habitats and/or species and key conservation measures
The EUNIS information system
 provides access to the publically available data in the Biodiversity Data Centre in a database that is searchable according to the species and habitats of EU conservation concern, the EUNIS habitat classification system, and a selection of other IUCN recognised taxa present in Europe. 

The Natura 2000 Viewer maps EU Member States’ terrestrial Natura 2000 sites. Marine sites are not yet included. It is based on the most recent EU-wide Natura 2000 dataset that the EEA has created on the basis of the data received from the 28 EU Member States. Users can select different combinations of the habitat, species and site datasets, basemaps, and also add data to the map by searching for layers in ArcGIS Online, entering URLs, or even uploading local files in different formats (SHP, CSV, GPX and GeoJSON) 
.
The spatial data on protected areas is integrated with a set of EEA-produced spatial datasets:
· EEA reference grid (polygon grid shape files at 1, 10 and 100 km scale)

· Common European Chorological Grid Reference System (CGRS)
· BioGeographic Regions of Europe
· Corine Land Cover 2000
· EEA coastline

· LIFE Programme funded areas
· Exclusive Economic Zones in Europe’s seas
Modelled datasets include:

· Modelled suitability for EUNIS habitat types - coastal and forest/other wooded land (an indication of where conditions are favourable for each habitat type based on verified sample plot data from the Braun-Blanquet database and the Maxent software package)

· Ecosystem types of Europe – maps probabilities of EUNIS habitat presence for each MAES ecosystem type (based on Corine Land Cover 2000 dataset)

· High Nature Value farmland - estimated distribution and presence likelihood
Conditions of use

Information, documents and material for which the EEA holds the rights of use are public and may be re-used without prior permission, free of charge, for commercial or non-commercial purposes, provided that the EEA is always acknowledged as the original source of the material and that the original meaning or message of the content is not distorted. The EEA re-use policy follows:

· Directive 2003/98/EC of the European Parliament and the Council on the re-use of public sector information throughout the European Union

· Commission Decision of 12 December 2011 on re-use of Commission documents

· Directive 2013/37/EU of the European Parliament and of the Council of 26 June 2013 amending Directive 2003/98/EC on the re-use of public sector information

Who uses the data?

In addition to their intended use as a reference for people involved with ecology and conservation, the data are specifically used for: 

· assistance to the Natura 2000 process (under the EU Birds and Habitats Directives) and coordinated with the related EMERALD Network of the Bern Convention; 
· the development of European indicators (EEA Core Set);
· environmental reporting connected to EEA reporting activities, notably assessments of progress of the EU Biodiversity Strategy 2020 and the Aichi targets under the Convention on Biological Diversity.

How is data quality management and data uploading organised?

The data on species and habitat types protected by the EU Habitats Directive must be submitted by Member States at the end of every 6 year period, most recently in 2012. The European Topic Centre on Biodiversity reviews the data and validates it using a network of species and habitats experts. 
The EEA creates the EU-wide Natura 2000 dataset and map once a year
. The Member States submit Natura 2000 spatial data (site borders), which is then validated by the European Environment Agency (EEA) and linked to the descriptive data. Any issues identified are brought to the attention of the concerned Member States. The spatial data is generalized to a scale of 1/100000 and the displayed sites may thus have less precise borders than those sent to the European Commission. In addition, sensitive information has been filtered out, which mainly relates to the presence of certain species at specific sites. The data set does not reflect the latest national changes submitted after publication of the dataset. At the same time, although Member States are obliged to regularly update their Natura 2000 site standard data forms on Eionet
, some forms are 5 or more years old and have never been updated since the site was first designated.  
1.2 IUCN Red List assessments

What are the objectives of data provision?

The IUCN red list is a checklist of taxa that have undergone an extinction risk assessment using the IUCN Red List Categories and Criteria. The expert assessments result in an estimate of species extinction probability at global, EU and European level. 
Who manages the data source?

The International Union for the Conservation of Nature (IUCN), a global membership Union composed of 1,300 member organisations of both governments and civil society.
What data are available and in what formats?

Species assessments at global, European & EU level with polygon maps of taxa range and summaries of the available information on taxa distribution and threats.

The online database contains the expert summaries and references; range maps can be downloaded by registered experts.
Conditions of use

Data use is subject to the IUCN Red List Terms and Conditions of Use
 which provide public use solely for conservation or education purposes, scientific analyses, and research subject to agreement to not alter or remove any copyright symbol or other identification concerning authorship of any of the materials contained on or otherwise made available in The IUCN Red List. They do not allow Commercial Use without the prior written permission of IUCN, or any forms of reposting, and any sub-licensing, reselling, or other forms of redistribution of IUCN Red List Data in their original format. 
Who uses the data?
The assessments are used to track the impact of biodiversity conservation policy at the global level, notably the IUCN Red List Index, the Living Planet Index and the Global Wild Bird Index used to track the Convention on Biological Diversity (CBD) Aichi Targets, and at the regional level, for example as part of the mid-term review of the EU Biodiversity 2020 Strategy
. CBD indicators derived from IUCN Red List information include
:

· Number of species extinctions

· Number of extinctions prevented by conservation action

· Proportion of known species assessed through the IUCN Red List

· Red List Index - impacts of utilization

· Red List Index for species in trade

· Red List index – forest specialists

· Red List Index – harvested aquatic species

· Red List Index – impacts of fisheries

· Red List Index – impacts of pollution

· Red List Index – impacts of invasive alien species

· Red List Index – reef-building coral species

· Red List Index – impacts of climate change

· Red List Index – wild relatives of cultivated plants and farmed and domesticated animals

· Red List Index - species used for food and medicine; pollinating species

Red List data are not suitable for informing site-level planning and EIA in the absence of site level survey information. The species distribution maps are broad scale maps of the known range based on currently available information in biodiversity databases such as GBIF, and the information is not sufficient to decide whether a threatened species is present on a particular site or not (IUCN, 2016).

How is data quality management organised?
The data are primarily compiled and validated by the experts who conduct the species assessments. The process is managed by the Red List Partnership: BirdLife International; Botanic Gardens Conservation International; Conservation International; International Union for Conservation of Nature (IUCN); NatureServe; Microsoft; Royal Botanic Gardens, Kew; Sapienza University of Rome; IUCN Species Survival Commission; Texas A&M University; Wildscreen; and Zoological Society of London.
1.3 European Bird Census Council (EBCC)
What are the objectives of data provision?

The EBCC compiles and provides European bird data (atlas, populations, abundance, trends, indicators). The annually published population trends for European common farmland, common forest and all common bird species are indicators of the general state of nature in Europe. The EuroBirdPortal is being developed as a European data repository based on aggregated data from existing online bird recording portals from across Europe, and aims to describe large scale spatiotemporal patterns of bird distributions (seasonal distributional changes, migratory patterns, phenology) and their changes over time and to improve the value of online data gathering portals. 
Who manages the data source?

The European Bird Census Council is an association of expert ornithologists co-operating in a range of ways to improve bird monitoring and atlas work in Europe. National delegates from each of the member countries provide access to national data and engage in the EBCC monitoring and atlas projects.
What data are available?

The EBCC partners collect ca. 30 million bird records every year thanks to the collaboration of more than 100,000 active observers. This is the largest and most dynamic citizen science biodiversity data flow in Europe
.

The EBCC has run the Pan-European Common Bird Monitoring Scheme (PECBMS) since January 2002 and publishes annual population trends for European common farmland, common forest and all common bird species. The EBCC is developing a new atlas of European breeding birds which will map the current distribution, range and abundance of breeding birds across 50 European countries at a 50km x 30km scale. The volume of bird data collected for the Atlas will make it one of the most comprehensive biodiversity data sets in the world.
The EuroBirdPortal presents year-round data from the relatively unstructured but intensive and widespread activities of birdwatchers outside the structured surveys used to produce the PECBMS indicators. The portal aggregates data from existing online bird recording portals from across Europe, such as BirdTrack, eBird, Dabas Dati, Ornitodata, VogelAtlas, ArtPortalen, OpenBirdMaps and others. The portal is currently available as a demo viewer, although it is intended that a full version will be available in the future (at an unspecified date). It currently contains five different animated maps depicting the week by week distributional patterns of 15 species in four years (2010-2013) at a resolution of 30x30 km, together with temperature and precipitation maps.
The EBCC Atlas of European Breeding Birds (Hagemeijer and Blair, 1997) provides 50km x 50km GIS maps of breeding bird presence in six categores - red = semi-quantitatively confirmed or probable breeding, orange = semi-quantitatively possible breeding, dark purple = qualitatively confirmed or probably breeding, light purple = qualitatively possible breeding, grey = no survey work, no dot = square surveyed but species not recorded. Semi-quantitative (red and orange dots) means that population sizes, in numbers of breeding pairs, for the square have been estimated to the nearest order of magnitude, as indicated by the size of the dots on the map. Not all countries were able to provide this and hence the information is qualitative (all purple and grey dots are the same size). The bird data were collected between 1980 and 1995. The maps are provided online by the SOVON Dutch Centre for Field Ornithology
. The atlas is currently being updated by the European Bird Census Council with a projected publication date of 2020.
Conditions of use

EBCC1 maps are publicly accessible with acknowledgement of the contributors. EBCC2 pilot maps are available on request with acknowledgement of the contributors.

1.4 Butterfly Conservation Europe / LepDIV portal data
What are the objectives of data provision?

The European Butterfly Monitoring Scheme (eBMS) has been set up to coordinate and integrate the uses of butterfly monitoring data across Europe, in order to derive population trends and population estimates, and map species distributions.
Who manages the data source?

Butterfly Conservation Europe is a network of partner and associate organisations from European countries, mainly research institutes such as Helmholtz Centre for Environmental Research - UFZ and charities for butterfly conservation such as Dutch Butterfly Conservation.
What data are available and in what formats?

Annual data on butterfly numbers from various national surveys, as counts and frequency histograms. 

Polygon shape files of European range of butterfly species (on a 10kmx10km grid).
Condiions of use
Negotiation with the European Butterfly Monitoring Scheme (eBMS) and a data use agreement for the specific purpose is required to access data. Data from the butterfly monitoring schemes in the UK, the Netherlands, Finland and Catalunya (Spain) as weekly counts at site level are available from project coordinators. 
1.5 Global Biodiversity Information Facility (GBIF) 

What are the objectives of data provision?

GBIF is an international open data platform funded by governments with access to hundreds of millions of species occurrence records, both historical and recent. Publishers provide open access to their datasets using machine-readable Creative Commons licence designations, allowing scientists, researchers and others to apply the data in publications and policy papers. GBIF arose from a 1999 recommendation by the Biodiversity Informatics Subgroup of the Organization for Economic Cooperation and Development’s Megascience Forum. It was formally established in 2001 through a Memorandum of Understanding between participating governments. 
Who manages the data source?

Affiliated research institutes and individual experts. In most member countries, one or more institutes are appointed as GBIF nodes, with responsibility for collating and managing data. 
What data are available?

GBIF enables universal access to biodiversity occurrence data from hundreds of institutions publishing thousands of datasets, including
: 
· Specimens of plants, fungi and animals from herbaria, fungaria and zoological museums
· Data from continuous monitoring projects and surveys, including some covering decades of sampling in oceans, land and freshwater 
· Observations of animals and plants gathered through citizen science networks that employ community-based identification and verification
· Information about species occurrences extracted from historic literature and online journals
Species records give correct species name (according to Catalogue of Life), date, location, basis of record (e.g. human observation, remote sensing data), source dataset, and any issues with the data (e.g. inaccurate location).
GBIF contains data on almost a million species and is the principal source of terrestrial biodiversity occurrence data in Europe. It also contains national and thematic portals that meet specific needs and requirements of GBIF users. 
Although the GBIF network covers many countries, the data are heavily skewed to a few countries who upload the majority of the records. This is a weakness of the database, as analyses do not reflect the actual occurrence and distribution of most species due to the unsystematic coverage. 

Conditions of use

Users of data must agree to the GBIF data user agreement
, including:

· Users must publicly acknowledge, following the scientific convention of citing sources in conjunction with the use of the data, the Data Publishers whose biodiversity data they have used, where appropriate through use of a Digital Object Identifier (DOI) applying to the dataset (s) and/or data downloads.

· Users must comply with the terms and conditions included in the licence selected by each Data Publisher, and the licensing information included with each data download. If any provision of this Use Agreement conflicts with the terms and conditions within the licences selected by the Data Publisher, licences selected by the Data Publisher shall prevail.
1.6 Copernicus programme (previously Global Monitoring for Environment and Security)

What are the objectives of data provision?

Copernicus is the European Programme for the establishment of a European capacity for Earth Observation. The Copernicus land monitoring service provides geographical information on land cover and on variables related, for instance, to the vegetation state or the water cycle. Data come from multiple sources: earth observation satellites and in situ sensors such as ground stations, airborne and sea-borne sensors. It supports applications in a variety of domains such as spatial planning, forest management, water management, agriculture and food security, etc. The service became operational in 2012.
Who manages the data source?

The Copernicus programme is coordinated and managed by the European Commission. The development of the observation infrastructure is performed under the aegis of the European Space Agency for the space component and of the European Environment Agency and the Member States for the in situ component. The global component of the data service is coordinated by the European Commission DG Joint Research Centre (JRC). The Pan-European component and the local component of the data service are coordinated by the European Environment Agency. The products are produced in a combined centralized and decentralized approach, involving service industry through market mechanisms and participating countries through grant agreements. Copernicus land services need both satellite images and in-situ data in order to create reliable products and services
. Most in-situ data are managed and made accessible at national level, but some European in-situ datasets are important. For example the LUCAS database coordinated by DG ESTAT is used for verification and validation of several information services in the Copernicus Land Monitoring Service portfolio.
What data are available and in what formats?

The Pan-European and local components of Copernicus provide:
· CORINE Land Cover: Dataset of vector-based polygons at 25ha resolution for 44 land cover and land use classes. Available for 1990, 2000, 2006, and 2012. The time-series also includes a land-change layer, highlighting changes in land cover and land-use.
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Figure 3: Example of CORINE Land Cover
· High-resolution layers (HRL): Seamless ortho-rectified raster mosaic datasets which provide information about five main land cover types at 20 m resolution in 39 countries: impervious (artificial) surfaces (e.g. roads and paved areas), forest areas, natural grasslands, wetlands, and permanent water bodies. The HRLs can be used as attributes for different kind of more aggregated spatial units, such as NUTS3, CLC polygons, regular grids or designated areas. 
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Figure 4: Example of high-resolution layer of forest cover 
	Box 9  COPERNICUS High Resolution layer on grasslands

The 2015 grassland product consists of a grassland (grass and non-woody vegetation) mask with several supporting layers: a ploughing indicator to support the separation of grasslands from croplands and a grassland probability layer (Ruf and Kleeschulte, 2016).

The 2012 permanent grassland HRL layer is based on 2012 data (2009 or 2006 data for areas where the new data are not available) at 20m resolution, consisting of two grids: 1) Permanent grassland grid: Binary product showing the presence of permanent grassland and all nongrassland areas. This product includes “all” permanent grasslands. 2) Support layer: Map of permanent grassland under non-agricultural use (urban context, airports and sport and leisure facilities, derived from CLC and imperviousness 2009). A second validated version of the layer provides permanent grassland under agricultural use (0-100%) at 100 m resolution (with permanent grassland under non-agricultural use removed).  The grassland includes the following landscape types: Pastures, grassland used for grazing or hay production (CLC classes 231, but also appears in classes 211 to 244); Cultivated or semi-natural grassland within forest, and grass covered surfaces within transitional woodland (appears in the context and in the surrounding of CLC classes 311-313, 324); Natural grassland in any surrounding (CLC class 321); Grassy areas with low fraction (10%) of scattered trees and shrubs; Alpine meadows with low fraction (30%) of bare rock or gravel; Dehesas, olives, orchards and fruit plantations (when grassy cover fraction is dominant – 70%). Land cover that is not considered as agricultural grassland: areas of shrubs: areas dominated by moors and heathland (Atlantic) or sclerophyllous vegetation (Mediterranean); surfaces covered exclusively by mosses and lichen (Subarctic); peatland (either in natural condition or in excavation); clear cut areas, new forests; vineyards and rice fields.

Source: http://land.copernicus.eu/user-corner/publications/gio-land-high-resolution-layers/view


· Urban Atlas
 provides pan-European comparable land use and land cover data for Large Urban Zones with more than 100,000 inhabitants. It provides European local and regional authorities responsible for spatial planning with information on urban growth, urban green areas, land use and its evolution, wildlife conservation, etc.
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Figure 5: Example of Urban Atlas interface
· Riparian Zones: provides detailed information on the state and characteristics of riparian zones across the EEA member and cooperating countries. 

· Map of Land cover/land use of riparian zones within a 2km buffer along the main European rivers 

· Map of Potential Riparian zones (based on modelling): Minimum Mapping Unit (MMU) is 50 ha.

· Actual and Observable Riparian zones (combination of model with actual earth observation data): Minimum Mapping Unit is 625m².

· Green Linear Elements
 map provides reliable and detailed geospatial information on the occurrence and spatial distribution of:

· Small linear vegetation features such as hedgerows, scrub and tree rows with a minimum length of 100m and a width of up to 10m;

· Isolated patches of trees and scrub with a size between 500 m² and 0.5 ha.
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Figure 6: Example of Green linear elements data 
· Natura 2000: Copernicus Natura 2000 land cover change
: A selection of Natura 2000 grassland-rich sites was mapped in order to assess their actual area, their condition and their development over time (5 grassland habitats types 6210, 6240, 6250, 6510 and 6520, including a 2km buffer and covering approx. 160.000 km2). The sites were analysed for the 2006 and 2012 reference years and a change analysis was performed. The mapping also included a 2km buffer zone where an analysis of pressures and threats was conducted. The analysis focused on a selection of grassland (semi-natural/species rich) habitat types. The inclusion of the remaining grassland-rich N2K sites not selected in the current exercise will be implemented in the next years and an extension to other habitat types is also foreseen.
Conditions of use

Information, documents and material for which the European Commission holds the rights of use are public and may be re-used without prior permission, free of charge, for commercial or non-commercial purposes, provided that the Commission is always acknowledged as the original source of the material and that the original meaning or message of the content is not distorted. The Commission’s re-use policy follows:

· Directive 2003/98/EC of the European Parliament and the Council on the re-use of public sector information throughout the European Union

· Commission Decision of 12 December 2011 on re-use of Commission documents

· Directive 2013/37/EU of the European Parliament and of the Council of 26 June 2013 amending Directive 2003/98/EC on the re-use of public sector information

Who uses the data?

The Copernicus service is mainly used by policymakers and public authorities, but is also targeted at private and public users who are using the data to create value-added services tailored to specific public or commercial needs. A study estimated that Copernicus data already represents about 13% of the EO data exploited in the agriculture sector
. In future, the service is expected to have significant impacts on agriculture, particularly by facilitating precision farming. In forestry, the study estimates that the share of Copernicus data use is around 12%, and end users are mostly public bodies. Urban monitoring products are mainly used by local authorities, but SMEs are expected to benefit from the high growth of smart cities markets. Users in the oil and gas industry already generate substantial revenues based on Copernicus data, in the form of GIS products rather than pure remote sensing data. Ocean monitoring data users could include private actors from micro-companies to large companies, public authorities, scientific laboratories or research centres, but as the rapidly-changing environment requires near real-time data, the penetration of Copernicus data is quite low at present. In the natural disasters insurance market, a gap still exists between the very specific needs of (re)insurers and the available Copernicus products on the market. The result is either that raw data are handled in-house by end users who can afford the infrastructure, or that satellite images are not used at all, because they are regarded as a non-critical source of data. 
How is data quality management organised?

The land monitoring service provides information on specific land cover characteristics produced from 20 m resolution satellite imagery, both at the original scale and in the form of validated grid maps at the 100m scale. Pixels of 20 by 20 m are aggregated into 100 by 100 m grid cells for the validated products
. However, it is noted that for the land cover types that occupy only a relatively low share of Europe’s land cover (such as urban), commission and omission errors may be high even when the overall accuracy of the layer is apparently good. 
1.7 European Marine Observation and Data Network (EMODnet)
 

What are the objectives of data provision?

The European Marine Observation and Data Network (EMODnet) is a long term initiative led by the European Commission Directorate-General for Maritime Affairs and Fisheries. The aim of EMODnet is to provide European marine biodiversity data and products in a single access point. In order to do this individual datasets are assembled from various sources and processed into interoperable data products.
EMODnet is run according to a set of principles:

· Collect data once and use it many times

· Develop standards across disciplines as well as within them

· Process and validate data at different levels. Structures are already developing at national level but infrastructure at sea-basin and European level is needed

· Provide sustainable financing at an EU level so as to extract maximum value from the efforts of individual Member States

· Build on existing efforts where data communities have already organized themselves

· Develop a decision-making process for priorities that is user-driven

· Accompany data with statements on ownership, accuracy and precision, and

· Recognise that marine data are a public good and discourage cost-recovery pricing from public bodies.

Who manages the data source?

EMODnet consists of more than 100 organisations assembling marine data, products and metadata providing more readily available data to the public and private users
. EMODnet works in close collaboration with existing international networks on marine biological data collection and data management. It has close links with institutes in the MARS network (European Network of Marine Research Institutes and Stations), with the Intergovernmental Oceanographic Commission (IOC) of UNESCO and its Ocean Biogeographic Information System (OBIS), part of the International Oceanographic Information and Data Exchange (IODE) programme and with the partner institutes from the SeaDataNet network, a European data infrastructure for ocean temperature and salinity data linking 45 European national marine datacentres. The EMODnet biology portal has 22 partners and the seabed habitat portal has 13 partners. Of the 22 partners contributing to the biological platform 5 are from the Netherlands, 3 are UK based, 1 from New Zealand and the remainder are spread across Member States including Italy, Germany and Spain. Many of the partners were members of the MarBEF  network (Marine Biodiversity and Ecosystem Functioning) project until 2009.
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Figure 7: EMODnet portal snapshot

What data are available?

Data are provided as species distribution maps, species occurrence records and species abundance. Distribution maps are grid-based data, occurrence records from point data and abundance from numbers of individuals. EMODnet Biology provides biological data in the form of three key services and products: 

1. Data Portal – The data portal allows for data to be searched by theme, for example fish or algae. Species can be searched for by both scientific and common names. A taxon can be plotted in an integrated map viewer, allowing the researcher to view various layers with the species dataset plotted on top. Search results also provide links to download the dataset and will identify taxa that are on the World Register of Marine Species (WoRMS). 

2. Data Catalogue – The data catalogue holds nearly 1000 datasets. These datasets can be filtered by multiple parameters including taxon, the institute providing the data, and the geographic region. Each dataset has its own detailed factsheet. 

3. Data Products – The production of dynamic maps combining different data from databases and geographic layers are available for species whose data records are near-complete. 

Databases within EMODnet contain data from all regional and sub-regional seas of Europe. EMODnet actively seeks to add new and historical datasets to the inventory. Before inclusion, each dataset is assessed for its ease of use and usefulness. At present the portal holds 956 data records. Types of datasets included within EMODnet are:

· International biogeographic datasets

· National monitoring programmes

· International monitoring campaigns 

· Data archaeology - includes data recovered from scientists’ personal files; excel spreadsheets, paper documents and other formats.  
Conditions of use

Data users must agree that the use for own private use or for use in the ordinary course of their business is according to EMODnet Terms & Conditions and Privacy Policy
. The use must include the specified acknowledgement of EMODnet and any specific use of or reference to a particular data layer must acknowledge EMODnet or the Data Owner if this is different, as well as a liability statement. 

What are the formats of the provided data?

Data are provided as species distribution maps, species occurrence records and species abundance. Distribution maps present both grid-based data based on abundance from numbers of individuals, and point data from occurrence records. 
Biodiversity data are provided for phytoplankton, zooplankton, angiosperms, macro-algae, invertebrate bottom fauna, birds, mammals, reptiles and fish.
EMODnet offers EUSeaMap (AKA EUSeaMap 2016), a predictive seabed habitat map which covers the seabed of large area of European waters. The mapped area includes the Baltic Sea, Mediterranean Sea, Black Sea, and the North-East Atlantic. Habitats are described in the EUNIS and MSFD predominant habitat classifications
. Associated confidence maps are also available which give a break down confidence in predicted habitats into high, medium, and low. 

The project is currently building an interactive seabed habitat map from survey data, applying the methodology used by previous Atlantic and Baltic mapping projects to the Mediterranean 
 ADDIN EN.CITE 
(Cameron and Askew, 2011; McBreen et al, 2011)
. This will be turned into a seamless multi-resolution digital map of the entire seabed of European waters, providing the highest possible resolution in areas that have been surveyed, accompanied by timely information on the physical, chemical and biological states of the overlying water column, as well as oceanographic forecasts, by 2020.

	Box 10 EUSeaMapProject objectives
· Review and analyse existing broad-scale marine habitat mapping efforts in terms of the methods used, data requirements and applications.

· Develop a common methodology for broad-scale seabed habitat mapping across Europe, specifically for the Baltic, North East Atlantic, Macronesia, Black Sea and Mediterranean Sea basins.

· Introduce better-quality habitat maps through the use of the best available data and refined modelling processes.

· Make the digital map layers available to stakeholders and develop an online mapping tool to display selected layers, in order to make the data available to the public.

· Collate detailed habitat maps from surveys across European Seas; display the data on the on-line mapping tool to make them available to the public.

· Assess the benefits and constraints of using broad-scale categories of the EUNIS marine habitat types, in comparison with the use of other regional variations and identify what shortcomings could be addressed by increased accuracy and higher resolution.

· Demonstrate how the Marine Strategy Framework Directive Annex III requirements can be used in characterising the marine environment.

· Contribute towards INSPIRE implementation standards.

· Determine the effort required to provide a more accurate, higher-resolution survey-based mapping.


Who uses the data?

EMODnet registered 1840 data downloads between September 2014 and September 2015
. 259 of these downloads were recorded as having an identified purpose. Five main target groups were identified: research, testing and exploring data, training, data management and visualisation, and management and planning. The main purpose of data downloads was for research (40 per cent), including student theses and researchers testing community structure and validation models. The second most common purpose for data downloads was testing and exploring of the system (36 per cent). An example of the use of the data is a method that assesses the quantity and distribution of anthropogenic impacts on benthic habitats in the Baltic Sea 
 ADDIN EN.CITE 
(Korpinen, Meidinger and Laamanen, 2015)
. The assessment used the EUSeaMap GIS data on benthic biotopes according to the HELCOM and EUNIS habitat classification systems, and data on anthropogenic pressures from the HELCOM data portal.  
How is data quality management and data uploading organised?
Data and metadata are subjected to standards defined by SeaDataNet, WoRMS, OBIS (Ocean Biogeographic Information System), INSPIRE, GBIF and LifeWatch infrastructure. 
The EMBOS project developed an integrated marine biodiversity monitoring strategy for marine biodiversity at several spatial scales in Europe, and aimed to build a large scale network of research locations to observe and assess long-term changes in marine biodiversity and their possible causes, taking into account natural and anthropogenic gradients
. The results were taken up by EMODnet.

1.8 European Ocean Biogeographic Information System (EurOBIS) 

What are the objectives of data provision?

EurOBIS
 compiles data on all the living marine taxa in European waters or collected by European researchers under the global umbrella systems Ocean Biogeographic Information System (OBIS) and GBIF (see above). EurOBIS aims to centralize the vast amount of scattered data relevant to Europe in one marine biogeographic database and to make this data freely available. Data published through EurOBIS are channeled into the EMODnet and LifeWatch portals. 

Who manages the data source?

EurORBIS is the European node of the Ocean Biogeographic Information System (OBIS) managed by the UNESCO Intergovernmental Oceanographic Commission (IOC), and is hosted by the Flanders Marine Institute (VLIZ). EurORBIS obtains data from the OBIS Black Sea and MedOBIS European sub nodes of OBIS, OBIS-SeaMap (Spatial Ecological Analysis of Megavertebrate Populations) and from GBIF. EurOBIS is also actively working to make the data from the International Council for the Exploration of the Sea (ICES) and the Continuous Plankton Recorder (CPR) data available to the scientific community, with regular updates.

Figure 8: Data flows into and out of EurOBIS
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What data are available? 

The database focuses on taxonomy and distribution records in space and time; all data can be searched and visualised through a set of online mapping tools. EurOBIS holds 683 datasets by 155 institutes. A complete dataset list can be accessed via the EurOBIS website.

What are the formats of the provided data?

Static distribution maps are provided for a range of species. Data are also available for download in Tab delimited format, html format, XML file in DIGIR format and as a KML file. 
However, access points to the data are confused, and the purpose of the EurOBIS portal is unclear as the same data are accessible on the EMODnet and LifeWatch portals in more accessible formats. The EurOBIS dynamic SVG map service no longer works on most browsers, but the EMODnet Biology portal provides a map with pan option, zooming tool, options to change/preview/hide layers (symbols) and region selection to query the data
. It would be helpful for users if the website clearly stated that for a dynamic map users have to use the EMODnet portal.
How is data quality management and data uploading organised?
EurOBIS runs a number of quality control procedures on each received dataset, in order to be able to estimate the quality of the provided data and to define the fitness for purpose of the data for users. EurOBIS follows the IMIS metadata standard and the OBIS Schema data standard. A geographical occurrence check is done against the European Register of Marine Species (ERMS). The World Register of Marine Species (WoRMS) is used as the taxonomic standard. If a taxon does not match with WoRMS, it is matched against other authoritative taxonomic databases, such as the Integrated Taxonomic Information System (ITIS) or the Catalogue of Life (CoL). If taxa cannot be matched to any of these databases, the data are sent back to the data provider for a second check. If the data provider can provide a source containing the given taxon name, the information is sent to taxonomic experts who decide if the taxon can be added to the World Register or not. The portal invests heavily in improving the WoRMS database and actively promotes discussion and definition of biodiversity data standards in the OBIS scientific community
. 

EurOBIS receives its data from a variety of sources. Individual providers can send their data directly to the EurOBIS data management team e.g. through email, but there is also a distributed system. This means that updates in the partner databases area automatically updated on EurOBIS, but also means that the frequency of updates is dependent on the providers
. 

What are key challenges to data mobilisation?

EurOBIS is finding it a challenge to mobilize Mediterranean data, partly because of the lack of a Mediterranean data compiling institute, because of the strong fragmentation, and because of different attitudes to data sharing
. There are also data gaps with regard to benthic data, and datasets of protected mammals are sometimes difficult to obtain
.
1.9 International Council for the Exploration of the Sea (ICES)

What are the objectives of data provision?

The ICES portal is a well-established data centre covering the Northeast Atlantic, Baltic Sea, Greenland Sea, and Norwegian Sea, as well as some other seas. ICES assesses the status of fish stocks in Europe and provides advice to the European Commission and Member States. EU Member States are required to summit data on fish stocks through the EU Data Collection Framework (DCF)
, which is collated by ICES and used to assess the status of stocks in the Atlantic and Baltic. ICES catch statistics do not cover the Mediterranean and Black Sea. This area is covered by the General Fisheries Commission for the Mediterranean set up under the FAO,
 but the data are scarcer and sporadically collected in comparison with the northeast Atlantic 
 ADDIN EN.CITE 
(Tsikliras, Dinouli and Tsalkou, 2013)
. 
Who manages the data source?

ICES is an intergovernmental science organisation funded by the governments of 20 nations in Europe and North America and it also has affiliate institutes with observer status from another five nations. Members and affiliates include the 16 EU nations with marine area in the Baltic and Atlantic
, Norway, Iceland, Russia, Canada and the US, Australia, Chile, Peru, and South Africa. The scientific work of ICES is done by a community of more than 1600 marine scientists from research institutes and universities in member and affiliate nations.
What data are available?

ICES provides data on:
· Biological communities;

· Contaminants and biological effects;

· Eggs and larvae;

· Fish predation (stomach contents);

· Fish trawl survey;

· Historical plankton;

· Ocean physics and chemistry

The ​Biodiversity database hosts seabird and seals abundance and distribution records and is linked to the OSPAR/HELCOM/ICES expert groups on seabirds (JWGBIRD
) and Marine Mammal Ecology (WGMME
).
ICES estimates that out of more than 200 fish stocks for which it provides advice, 122 do not have population estimates from which catch options can be derived using the existing MSY framework (ICES, 2012). This is largely because there is limited knowledge of their biology or a lack of data on their exploitation.

Conditions of use

Data are publicly available under the ICES data policy
, requiring acknowledgement of data sources, preferably using a formal citation, and reporting to ICES of any suspected problems in the data, except for the following restricted datasets:

· Biodiversity data portal where data may have been provided by non-governmental organisations.

· Commercial catch data from the Regional Fisheries Database (RDB-FishFrame) and InterCatch, which have independent data policies. 

· VMS and Logbook data, which are governed by the conditions under the specific data call.

· Vulnerable Marine Ecosystems (VME) data portal, where location information is sensitive.

1.10 HELCOM portal for the Baltic Sea

Who manages the data source?

HELCOM (Baltic Marine Environment Protection Commission – Helsinki Commission is the governing body of the Convention on the Protection of the Marine Environment of the Baltic Sea Area, known as the Helsinki Convention. HELCOM was established nearly 40 years ago to protect the marine environment of the Baltic Sea from all sources of pollution through intergovernmental cooperation. Contracting Parties and members of HELCOM are Denmark, Estonia, the European Union, Finland, Germany, Latvia, Lithuania, Poland, Russia and Sweden. 

What are the objectives of data provision?

HELCOM provides a GIS server which has a substantial amount of regionally compiled and freely downloadable geo-referenced data relevant to maritime spatial planning, assessments of the conservation status of marine biodiversity, marine environmental monitoring, and environmental impact assessments. Thematic map services are provided for:

· Sea environmental status e.g. salinity, nutrients- monitoring stations and assessment units

· Sea environmental monitoring – Assessment status maps and results derived from monitoring data

· Biodiversity – Datasets related to biodiversity such as species distribution

· Maritime and Response – Datasets related to marine traffic and response

· Maritime Spatial Planning – Datasets with relevance to MSP purposes

What data are available?

Data are listed under each thematic map within each map datasets listed and then broken down into subcategories. Specific biodiversity data available within the GIS server include
:

Biodiversity Thematic Map:

· Red list data - covering benthic invertebrates, birds, fishes, marine mammals, macrophytes, biotopes and biotope complexes

· Physical features – benthic marine landscapes, photic zones, salinity and seabed sediments

· Protected areas – HELCOM MPAs, Natura 2000 sites, Baltic Sea fisheries closure, cod fisheries closure, Ramsar sites and UNESCO sites

· Harbour Porpoise data- bycatch, effort sightings, hunted or killed, incidental sightings and strandings

· Salmon rivers (SALAR)- dams, green, yellow and red list rivers, salmon rivers, non-passable dams, partly passable dams and rivers

· Bird data – Important bird areas and wintering grounds of sea birds

Marine Spatial Planning Thematic Map: Ecological data – biodiversity status and ecosystem health status layers include bird hunting, Zostera meadows, important bird areas (IBA), spawning and nursery areas of cod, wintering grounds for sea birds.
What are the formats of the provided data?

For most of the biological datasets data are presented in a range of formats
. Species distribution maps are presented as either grid based data or polygon data. Species occurrence data includes point data, occurrence within a plot and sampling records. Data provided under the MSP thematic map is in a variety of formats. Data are formatted in terms of numbers of individuals during the wintering season. IBAs and spawning and nursery areas of cod are presented as polygon data. Bird hunting is presented as grid-based data. Zostera meadows are presented as survey data. 

How is access to the data organised & what are conditions of use?
The use of HELCOM data requires users to be proficient in GIS software. HELCOM data can be used freely for non-commercial purposes. Users are requested to cite HELCOM as the data source when using downloaded datasets in publications. Use conditions are data layer specific and included in the metadata file of each layer. Some datasets in the map and data service are hosted and owned by other organisations. In that case the data are not downloadable from this service.
How is data quality management and data uploading organised?

As per the HELCOM data and information strategy the management of data should adhere to the following protocol
: 

a) using agreed formats and up-to-date tools for data exchange; 

b) implementing relevant quality control and validation procedures 

c) making data and information available using harmonized standards and practices, following the Aarhus Convention and recommendations and guidelines and standards reflected in the INSPIRE directive, 

d) Presenting data and information in suitable ways for indicator reports as well as thematic and holistic assessments to support policy formulation and decision-making. 

Data quality is managed according to the HELCOM monitoring manual and the COMBINE manual. However, there is a need for separate guidelines to assist with the collection and preparation of data from a technical data management perspective. The guidelines would act as a toolkit to set out the data standards in use and provide an inventory of tools (HELCOM, 2015). 
1.11 INSPIRE Geoportal 

What are the objectives of data provision?

INSPIRE Geoportal provides acccess to data held by European governments, commercial and non-commercial organisations in order to support Community environmental policies, and policies or activities which may have an impact on the environment, in compliance with the EU INSPIRE Directive. The INSPIRE Directive aims to ensure that the spatial data infrastructures of the Member States are compatible and usable in a Community and transboundary context, and includes a series of common implementing rules that define: metadata, data specifications, network services, data and service sharing, spatial data services, monitoring and reporting
.
Who manages the data source?

Datasets are managed by the national institutes who hold the data. The portal is hosted by the European Commission but they do not perform any data management.

What data are available?

Under the INSPIRE Directive, Member States must provide public access to spatial geographical and some environmental data by 2017, and then access to the biodiversity data and other environmental data by 2020. The portal contains a resource browser in which users can search for specific data layers. Some Member States have already provided access to data on habitats and biotopes, protected sites, and species distribution data, but this does not allow for an EU-wide analysis
. Furthermore, the data are not directly comparable as they have been collected according to different methods and at different scales.

The Commission expert group on INSPIRE implementation and maintenance
 has been set up to identify and give advice about the priority issues to be addressed in the maintenance of the INSPIRE Directive, Implementing Rules and/or Technical Guidance documents. The INSPIRE Maintenance and Implementation Group is running a pilot on nationally designated areas (CDDA dataflow) with a subset of volunteer countries.
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Figure 5: INSPIRE portal interface 

1.12 LifeWatch E-Science European-Infrastructure for Biodiversity and Ecosystem Research
What are the objectives of data provision?

The aim of the LifeWatch network is to create a shared information management system and IT infrastructure that enables the combination of large series of data from different sources (data on biodiversity, geomorphology, climate, land use, etc.), and supports the execution of integrated models at the meso- or higher scales
. The project is based on the understanding that breakthroughs in biodiversity science require a sufficiently large European-scale research infrastructure capable of providing advanced capabilities for data integration, analysis and simulations.
Who manages the data source?

The LifeWatch network of Virtual Research Environments is currently coordinated at the Centro de Investigaciones Scientificas in Seville, Spain, and in Italy and the Netherlands. The LifeWatch European Research Infrastructure Consortium is a legal entity established in accordance with Council Regulation (EC) No 723/2009 of 25 June 2009 on the Community legal framework for a European Research Infrastructure Consortium (ERIC). It is managed by an Executive Board and a Stakeholder Board with representatives from the carrying organisations and Member States
. Member countries of the LifeWatch ERIC and scientific networks are encouraged to establish LifeWatch Centres to serve specialized facilities in the framework of the LifeWatch services and in accordance with the overall LifeWatch architectural scheme. Funding comes from membership contributions (cash and in-kind) and national and regional-level projects funded by EU structural funds.

What data are available?

The Resource and e-Infrastructure layers will incorporate tools from existing networks and e-Infrastructures such as LTER, GBIF, and CETAF. LifeWatch does not create its own primary datasets. LifeWatch also provides a platform for regional initiatives such as the UvA Birdtracking System developed by the University of Amsterdam
.

What are the formats of the provided data?

The platform aims to provide access to integrated data that use a wide range of formats, but data infrastructure are still at an early stage.
Who uses the data?

As the LifeWatch information system is still being constructed and common standards are still in the process of being agreed, the only current data users are information technology and bioinformatics scientists developing the LifeWatch tools and structures.

How is data quality management and data uploading organised?

LifeWatch is focused on building interoperable relational databases that link different kinds of biodiversity and other environmental data using common standards. A current challenge is to agree on data management guidelines on which to build data sharing. 

2 ANNEX 2 BIODIVERSITY DATA SOURCES AT THE NATIONAL LEVEL

This section gives an overview of spatial planning and data sources for biodiversity impact assessment in a selection of EU Member States: UK, Bulgaria, Netherlands, Germany, Sweden, Denmark and the Baltic Sea.
2.1 UK spatial planning and impact assessment

Terrestrial spatial planning in the UK is defined by the national policy planning framework, according to which local planning authorities should set out a strategic approach in their Local Plans, planning positively for the creation, protection, enhancement and management of networks of biodiversity and green infrastructure
. They should identify and map components of the local ecological networks, including the hierarchy of international, national and locally designated sites of importance for biodiversity, wildlife corridors and stepping stones that connect them and areas identified by local partnerships for habitat restoration or creation
. Local planning authorities must plan for the 65 UK priority habitats and 1150 priority species listed in national legislation
. Data on the distribution of habitats and species are available on the MAGIC platform and the National Biodiversity Network.
Marine spatial planning in the UK is carried out according to the principles set out in the UK Marine Policy Statement
 and in accordance with UK and EU legislation
. The Marine Management Organisation (MMO) is responsible for preparing marine spatial plans within England. Ten marine plan areas each with their own marine plan are scheduled to be implemented by 2021. Each plan has a 20 year scope of activities and will be reviewed every 3 years. The MMO has produced a Master Data Register listing all the data sources applicable for maritime planning. The register identifies JNCC, CEFAS, Marine Scotland, Natural England, RSPB, Defra and the MMO as key contributors and sources for marine biodiversity. Data listed in the register has a hyperlink to the appropriate portal and/or request form. The Department of Energy and Climate Change (DECC) have produced SEA documents for all UK marine continental shelf plan areas, and these are used by consultants for sourcing relevant baseline environmental data for marine EIA
. JNCC have developed a free interactive mapping portal available via the EMODnet webpage and the JNCC UKSeaMap 2010 mapping portal with a broad scale predicted seabed habitat map for the UK continental shelf and the data used in the modelling process. 

2.1.1 Natural England MAGIC platform

What are the objectives of data provision?

The MAGIC website provides geographic information on the natural environment from across the UK government
. The site has been running since 2002. MAGIC provides users with links to various sources of data. Information covers rural, urban, coastal and marine environments across Great Britain although data coverage is heavily focused on England. 

Who manages the platform?

MAGIC is managed by Natural England. MAGIC partnership organisations are the Department for the Environment, Food and Rural Affairs, Historic England, Environmental Agency, Forestry Commission and Marine Management Organisation. These organisations make up the MAGIC Steering Group. 

What data are available?

MAGIC provides baseline environmental data including biodiversity data (see Table 5 for data available for marine and Table 6 for terrestrial spatial planning and impact assessments). Natural England, the government agency responsible for nature conservation in England, makes much of its data available to planners, developers, land managers and academics to help with decisions and support sustained environmental improvements. The data can be viewed or downloaded for use in a geographic information system (GIS). A large body of Natural England data are free to access on the data platform MAGIC. Some other datasets supplied by Natural England to members of the public, environmental consultancies, or a research individual or body, are available on request. The Environment Agency has generated a register of all data available via Magic and or data.gov.uk.
Data are presented in an interactive map which can be explored using various mapping tools that are included. Users do not require any specialist software and can access maps using a standard web browser.

Conditions of use

67 of the 133 data sets on MAGIC are publicly available under the UK Open Government Licence (OGL). The OGL is designed to give anyone - businesses, individuals, charities and community groups - a perpetual licence to re-use public sector information for either commercial or non-commercial use without having to pay or get specific permission. Table A1 lists all the biodiversity data available to the public. 
Because of the limited budget, only data which are deemed business-critical are uploaded onto the portal
. Some data are not on the portal because the data provider requires licenses for publishing
. To request data contractors must fill in a data request form also available on the website. A spreadsheet compiled by Natural England lists all publically available geographic data and data that need to be requested and are subject to licencing
. 
Who uses the data?

Surveys in 2009 and 2014 found the biggest users of the portal were environmental consultants
, who accounted for 36 per cent of all users. Protected area datasets were the most frequently used, followed by habitat and species layers. The survey was unable to ascertain which dataset was the most popular. At less than 5 per cent of use, marine data was much less popular than terrestrial data. One suggestion for this disparity was that the removal of the coastal and marine resource atlas made the data less visible, though it can still be found under different themes
. Another issue is that users often don’t understand why certain thresholds of data are given, and they often want more
. 

A communication plan has been developed to publicise the portal more via social networking platforms such as LinkedIn, and articles have been written to promote it. There is also the potential of using citizen science more widely to generate data
. 

How is data quality management and data uploading organised?

All data are submitted to Magic through the Defra data repository programme Spire and therefore have to meet Spire data standards in order to be accepted. A spatial validation tool is also used on the data; however this is not particularly strict
. Metadata present the biggest challenge in terms of ensuring that they are up to date. When errors are made, the onus is on the data supplier to correct these. Data on the platform are updated each month where feasible to get rid of data errors. The MAGIC website was re-launched in May 2013 after an update that was designed to improve the services for users, while benefitting from new technologies.

Table 5: Biodiversity data available on MAGIC for marine spatial planning in the UK (in addition to EU and international sources)
	Biodiversity data type
	Title
	Data holder
	Data

	Habitat distribution
	UKSeaMap Predictive Seabed Habitat Model 2010
	Joint Nature Conservation Committee (JNCC)
	Shapefile of predicted EUNIS seabed habitat layer for the UK continental shelf. This layer is created using five layers: substrate, biological zone, energy, salinity and biogeographic data. 

	Habitat distribution
	Habitats of Conservation Importance 
	Joint Nature Conservation Committee (JNCC)
	GIS layers showing the distribution of priority protected habitats

	Habitat distribution
	Combined Survey/Model Habitat Map- Survey Data Confidence
	Joint Nature Conservation Committee (JNCC)
	MESH Confident Assessment is a way of qualitatively scoring the procedure used to create an individual habitat map based on the quality of remote sensing, ground-truthing data and data interpretation 

	Habitat distribution
	Combined Survey/Model Habitat Map- Predictive Habitat Model Co
	Joint Nature Conservation Committee (JNCC)
	Confidence layer of the predictive model. 

	Habitat distribution
	Habitats Directive Annex 1 Reefs
	Joint Nature Conservation Committee (JNCC)
	Data identifying surveyed Annex 1 Reefs in UK waters

	Habitat distribution
	UK Annex 1 Sandbanks
	Joint Nature Conservation Committee (JNCC)
	Annex 1 sandbanks have been delineated where possible using a combination of BGS Seabed sediments and bathymetry, slope and aspect.

	Habitat distribution
	Combined Survey/Model Habitat Map
	Joint Nature Conservation Committee (JNCC)
	Shapefile shows the combined broad scale habitat map for the MMO’s East England inshore and offshore marine plans

	Habitat distribution
	Confidence in UKSeaMap Predictive Seabed Habitat Model 2010
	Joint Nature Conservation Committee (JNCC)
	Overall predictive seabed habitat

	Habitat distribution
	Essential Fish Habitats Ecological Value Maps
	Marine Management Organisation
	Hotspots of higher ecological value are based on all the 18 Essential Fish Habitats modelled in the MMO1044.

	Species distribution
	Seagrass
	Natural Resources Wales
	

	Species distribution
	European Seabirds at Sea Grid
	Joint Nature Conservation Committee (JNCC)
	ESAS database represents the most comprehensive and longest running dataset for the distribution of seabirds at sea. Allows the mapping of concentrations of seabirds vulnerable to oil spills.

	Species distribution
	Cetacean Atlas
	Joint Nature Conservation Committee (JNCC)
	Atlas of Cetacean Distribution in north-west European Waters

	Species distribution
	Blue Mussel Survey Locations (Seasearch)
	Marine Conservation Society 
	Survey locations for Blue Mussel recorded in Marine Recorder

	Species distribution
	Grey Seal Density
	Marine Scotland 
	Dataset shows the at-sea density of Grey Seals using telemetry tracking data from 1991-2010.

	Species distribution
	Grey Seal Upper 95% Confidence
	Marine Scotland
	The upper and lower 95% confidence datasets show the means of density estimates. 

	Species distribution
	Harbour Seal Density
	Marine Scotland
	Dataset shows the at-sea density of Harbour Seals using telemetry tracking data from 2003-2006 which has been combined with aerial data from 1988-2009

	Species distribution
	Harbour Seal Lower95% Confidence
	Marine Scotland
	The upper and lower 95% confidence datasets show the means of density estimates

	Species distribution
	Grey Seal Lower 95% Confidence
	Marine Scotland
	The upper and lower 95% confidence datasets show the means of density estimates

	Species abundance
	Harbour Seal Upper 95% Confidence
	Marine Scotland
	The upper and lower 95% confidence datasets show the means of density estimates

	Species abundance
	Seabird Summer Density (Wetlands and Wildfowl Trust)
	Natural England
	Contains bird density values and associated coefficients of variation

	Species abundance
	Seabird Winter Density (Wetlands and Wildfowl Trust)
	Natural England
	Contains bird density values and associated coefficients of variation

	Species distribution
	Black Legged Kittiwake 2011
	Royal Society for the Protection of Birds (RSPB)
	Tag tracks of Black Legged Kittiwakes from RSPB Bempton/Flanborough Cliffs Special Protected Area 2011

	Species distribution
	Black Legged Kittiwake 2010
	Royal Society for the Protection of Birds (RSPB)
	Tag tracks of Black Legged Kittiwakes from RSPB Bempton/Flanborough Cliffs Special Protected Area 2010

	Species distribution
	Black Legged Kittiwake 2009
	Royal Society for the Protection of Birds (RSPB)
	Tag tracks of Black Legged Kittiwakes from RSPB Bempton/Flanborough Cliffs Special Protected Area 2009

	Species distribution
	Lesser Black-Backed Gull 2011
	Royal Society for the Protection of Birds (RSPB)
	Tag tracks of Lesser Black-Beaked Gull from RSPB Bempton/Flanborough Cliffs Special Protected Area 2011

	Species distribution
	Lesser Black-Backed Gull 2010
	Royal Society for the Protection of Birds (RSPB)
	Tag tracks of Lesser Black-Beaked Gull from RSPB Bempton/Flanborough Cliffs Special Protected Area 2010

	Species distribution
	Important Bird Areas
	Royal Society for the Protection of Birds (RSPB)
	Dataset of BirdLife’s Important Bird Areas


Table 6: Biodiversity data available on MAGIC for terrestrial spatial planning in the UK
	Biodiversity data type
	Title
	Data holder
	Data

	Habitat distribution
	Canal and River Trust canal embankments
	Canal and River Trust
	Polygonal dataset depicting Canal and River Trust canal embankments.

	Habitat distribution
	Lakes, Ponds and Fisheries
	Environment Agency
	Polygonal dataset depicting all lakes, ponds and fisheries on the Canal and River Trust network.

	Habitat distribution
	Priority Habitat layers and inventory

Priority Habitat creation and restoration
	Environment Agency
	coastal saltmarsh, coastal sand dunes, coastal vegetated shingle, maritime cliffs and slopes, mudflats, saline lagoons
Calaminarian grassland, coastal and floodplain grazing marsh, good quality semi-improved grassland, lowland calcareous grassland, lowland dry acid grassland, lowland meadows, purple moor grass and rush pasture, upland calcareous grassland and upland hay meadows
lowland heathland, mountain heaths and willow scrub and upland heathland
limestone pavements
blanket bog, lowland fens, lowland raised bog, reedbeds, upland flushes, fens and swamps
deciduous woodland, traditional orchards

fragmented heath, grass moorland

	Habitat distribution
	Saltmarsh extents and zonation
	Environment Agency
	Polygon data layer showing the extent of Saltmarsh in Coastal and Transitional waters for use by both Flood and Coastal Risk Management and the implementation of Water Framework Directive. Saltmarsh Zonation shows the following zones of saltmarsh zonation: Pioneer, Spartina, Mid-low, Upper Marsh and Reedbeds.

	Habitat distribution
	WFD – coastal waterbodies
	Environment Agency
	

	Habitat distribution
	WFD - Lake Waterbodies
	Environment Agency
	

	Habitat distribution
	Saline lagoons, saltmarsh and sand dunes
	Natural Resources Wales
	

	Habitat distribution
	Nationally important intertidal habitats
	Natural Resources Wales
	

	Habitat distribution
	Priority Habitats layer (north, south, central)
	Natural England
	

	Habitat distribution
	Open Mosaic Habitat
	Natural England
	

	Habitat distribution
	Econet (England Habitat Networks)
	Natural England
	

	Habitat distribution
	Ancient woodland
	Natural England
	

	Habitat distribution
	Wood pasture and Parkland BAP Priority Habitat
	Natural England
	

	Species distribution
	National Inventory of Woodland and Trees
	Natural England
	

	Species abundance
	Farmland Birds Database 
	Natural England
	Data from Bird Conservation Targeting Project


2.1.2 National Biodiversity Network Gateway

Who manages the data source?

The National Biodiversity Network (NBN) is a partnership of government agencies and non-governmental institutes and nature conservation organisations in the UK:

· Joint Nature Conservation Committee, Natural England, Natural Resources Wales, Scottish Natural Heritage and Environment Agency 

· Natural History Museum 

· Natural Environment Research Council (through its Centre for Ecology and Hydrology, home of the Biological Records Centre) 

· Royal Society for the Protection of Birds 

· The Wildlife Trusts 

· National Federation for Biological Recording (representing local and voluntary sector recording communities especially) 

· Marine Biological Association

The National Biodiversity Gateway (NBG) portal has been funded by the UK environment ministry (Defra) since 2001.

What are the objectives of data provision?

The NBN aims to capture wildlife data in a standard electronic form, integrate data from different sources, and enable data to be used widely for multiple purposes. The aim of the National Biodiversity Gateway
 is to collate data, particularly from voluntary recording schemes, to make information available to conservation bodies and to publish the results.
What data are available?

The gateway holds 962 datasets and 101 million records, of which 12 million are available at the highest resolution of 10km2. 36 million records are invisible to the public. The gateway contains 6391 taxa with more than 1000 observations. A further 13,482 taxa have fewer than 5 observations. Of the total 78,179 taxa listed in the gateway, 29,376 (36%) had no data in September 2014
. There is also a major gap within the habitat and ecosystem data holdings. It is known that there is an array of data in regards to habitats but much of the data are hidden or not digitised. 

Conditions of use

Every record that is held on the NBN Atlas is licensed with one of three Creative Commons Licences or an Open Government Licence (OGL). The Creative Commons Licences offered are:

· Creative Commons Zero (CC0)

· Creative Commons with Attribution (CC BY)

· Creative Commons, with Attribution, Non-commercial (CC BY-NC)

2.2 Bulgarian Biodiversity Foundation GIS platform for mapping impacts of planned developments on biodiversity

What are the objectives of data provision?

The Bulgarian Biodiversity Foundation (BBF) has developed a web-based GIS platform that provides public access to spatial plans, with locations of protected areas (including Natura 2000) and other information on species and habitats in Bulgaria
. The aim is to increase the capacity of Bulgarian citizens and NGOs to monitor development projects and EIAs and advocate for nature protection. BBF developed the portal because government data on habitat and species distribution and monitoring were not made available by the Ministry of Environment.

What data are available?

The GIS database contains data layers covering the whole surface area of Bulgaria showing rivers, land use and soils, the location of Natura 2000 sites, and the occurrence of reptile and amphibians species listed in the Bulgaria Red Data Book of or in the Bulgarian Biodiversity Act. Other biodiversity data are currently restricted to particular locations where inventories have been carried out. Detailed species data are currently available for 5 pilot regions.  Data restrictions occur within the following datasets; habitat maps, proposed protected areas, distribution of European protected species such as Dryomys nitedula, Felis sylvestris, Canis lupus, Canis aureus, Lutra lutra, Ursus arctos, bird species of conservation importance and other nationally important species.  

What are the formats of the provided data?

It is possible for anyone to use GIS spatial data on the platform using WMS service open-source software
. The data can be filtered by key words, protected territories, tourist object, protected species and other features. 

Figure 10 Structure and data content of the GIS web-server
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Who is using the data?

Various organizations in Bulgaria are now using the platform; however BBF cannot currently track users and assess how data are being used
. BBF has conducted a series of training sessions to teach citizens and NGOs how to use the platform, facilitating advocacy and monitoring of spatial development. 

How are data quality management and data uploading organised?

BBF was able to obtain existing GIS databases of topography, rivers, roads, buildings and Natura 2000 site maps from the Ministry of Environment. BBF assembled biodiversity data from BBF surveys and from scientists and other nature conservation organisations. The quality of the data was double-checked by species experts. BBF maintains a quality check on some of the new uploaded data, but currently has limited capacity to implement a complete quality check. The database allows users to upload their own data, so the coverage of the biodiversity data will increase. It is also possible to incorporate the database into other platforms.
2.3 Germany – integrated biodiversity monitoring and data programme in Bremen

What are the objectives of data provision?

Bremen federal state biodiversity monitoring has been carried out since 2004 in an integrated programme which sets uniform standards and guidelines for sampling and monitoring. The monitoring informs protected area planning and management (Natura 2000 and other categories), reporting of the status of species of EU conservation concern protected by the EU Habitats Directive, spatial planning and compensation, environmental impact assessments, and agri-environment targeting and monitoring 
 ADDIN EN.CITE 
(Handke et al, 2010)
. The German impact regulation in particular demands a high frequency of impact assessments and surveys to measure the impacts of developments and plan corresponding compensation areas that recreate or conserve lost habitats and environmental functions.
Who manages the data source?

The combined data sets are managed by a private company created for the purpose (Hanseatische Naturentwicklung GmbH) with financing and supervision by the Bremen nature authority Senator für Umwelt, Bau, Verkehr und Europa (SUBVE). A significant proportion of the work is financed by private companies or local authorities who are obliged to pay for audits of their compensation areas created or designated to compensate for impacts of infrastructure developments. The EU-funded Rural Development Programme for Bremen also provides funding.
What data are available?

The data set includes:
· Detailed habitat area surveys first carried out between 2004 and 2007. Whilst the rarer and more restricted habitat types are comprehensively surveyed, the large areas of grassland are monitored every 3 years on 20 survey sites, in each of which 5 to 10 samples are taken covering around 2500 m2 of vegetation. 
· Systematic occurrence maps of around 330 vascular plant species (mapped 2004-2007), including all species on the regional red list of threatened species, 16 vulnerable species and 20 other species that are characteristic of particular plant communities. Mapping will be repeated in protected areas every 6 years and in the whole region every 12 years. 
· Systematic occurrence maps of 97 animal species which are the subject of European, national and/or regional protection. Bird and amphibian data for species of nature conservation concern are comprehensive, but invertebrate data rely on a grid sampling method as well as ad-hoc surveys.

· Ad-hoc environmental impact assessment surveys containing data on additional 120 animal species.

· Surveys in Natura 2000 sites.

What are the formats of the provided data?

The data are combined in a single geographical information system. As Bremen is a small federal state in Germany of 419.5 km2, the scope is relatively small. SUBVE are building up a regional nature conservation data system (Naturschutzinformationssystem Bremen) through which the data will be available in future.
Who uses the data?

Surveys are primarily carried out for the purpose of planning compensation measures for urban land take according to a common method and legally defined criteria and key users are therefore local authorities carrying out urban developments, private agents or government authorities carrying out rural or suburban developments, and the engaged consultancies. The data have been used for the impact assessment of large road developments, protected area designations and site reviews. The standardised, comparable and quality assured data have significantly improved acceptance of biodiversity impact assessments, and the transparent, fast and comprehensive data availability have greatly improved the process 
 ADDIN EN.CITE 
(Handke et al, 2010)
.
2.4 Sweden – marine spatial planning and data sources
Maritime spatial planning in Sweden was first proposed in Sweden in 2010. A government Commission on Marine Spatial Planning delivered the report ‘In depth planning MSP in Sweden,’ with proposals for a new ecosystem-based approach to MSP with the objective to contribute to sustainable development. Three plan areas were proposed; the Gulf of Bothnia, Baltic Sea proper and the Western waters (Skagerrak and the Kattegat). 

In 2014 (as in 2012 and 2013) the Government assigned the Swedish Agency for Marine and Water Management (SwAM) to develop the necessary competence in MSP. They were tasked with collecting information that may constitute planning evidence for MSP from the County Administrative Boards (CABs), national agencies and other bodies. As part of the assignment, SwAM shall also developed cooperation with authorities in neighbouring countries responsible for MSP or marine management.  A preliminary version of an evidence and assessment report was published in March 2014.
 

On 1 September 2014, a provision was introduced in the Environmental Code concerning national marine spatial planning in Sweden which entails that there will be three national marine spatial plans; for the Gulf of Bothnia, the Baltic Sea and the Skagerrak/Kattegat. 

A guidance document to assist with national marine spatial planning was published September 2015.
 The document contains proposals for planning objectives and strategies, as well as significant issues to address within each marine spatial plan area. The guidance document also presents the continuing process in the preparation of marine spatial plans, including the work with impact assessments. Finally it concludes with a proposal for the scope of the environmental assessment as required under the Environmental Code. The guidance document asks for the viewpoints of key stakeholders to be returned to Swam no later than March 2016 to help assist with the development of the spatial plans per area. SwAM aims to submit proposals for marine spatial plans for the three planning areas to the Government in 2018/19. 

Sweden's neighbouring countries are at different stages when it comes to the planning of marine areas. In the Helsinki Commission, HELCOM, there is an agreement that there should be coherent planning in the Baltic Sea in place by 2020, while the Directive on maritime spatial planning specifies March 2021. In 2012 Swedish partners took part in PartiSEApate (2012-2014) which was an EU-funded regional project on governance in maritime spatial planning in the Baltic Sea Region HELCOM-VASAB MSP. 

2.4.1 Swedish LIFEWATCH
What is the objective of data provision?

The Swedish LifeWatch consortium was first established in 2010 to develop an infrastructure which facilitates a large range of complex data through interconnecting primary data repositories and creating eservices and analysis tools in conjunction with these. The SLW gives access to eight main data repositories through a web service - Swedish Species Observation Service.

Who manages the data source?

The Swedish LifeWatch consortium (SLW) connects four universities (the Swedish University of Agricultural Sciences, Uppsala, Lund and Gothenburg and Umea Universities), the Meteorological and Hydrological Institute, the board of fisheries, National History Museum and the Swedish GBIF node. 
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Figure 11: Swedish data repositories involved in SLW

What data are provided?

Web services available in Sweden providing access to biodiversity data include (see Figure 10): 

· Swedish Species Information centre (ArtDatabanken) - accumulates, analyses and disseminates information concerning the species and habitats occurring in Sweden

· Swedish Taxonomic Database (Dyntaxa) – the database currently (April 2012) houses information about approx. 63,000 species. More than 58,000 of these are Swedish, representing about 95% of the known species. 

· Species Gateway (Artportalen) - is a reporting system for finding information about all Swedish species. 
· Wireless Remote Animal Monitoring (WRAM) -  Species monitoring data  

· NORS and SERS fish data – these databases show hold the results of fishing surveys in lakes and streams. The results form the basis for assessment of ecological status, monitoring of environmental and resource monitoring, fisheries conservation measures, liming, construction of fish ways and habitat restoration.
· Swedish LifeWatch analysis portal- this portal allows Swedish species observations to be analysed and compared with different kinds of environmental or climatic data.
· SHARKdata - Swedish Ocean Archive contains marine environmental monitoring data from the seas surrounding Sweden
· KUL- the database of for coastal fish 

· Data base of occurrences of harbour porpoise, Swedish Museum of Natural History (via GBIF)

2.4.2 SeaGIS – integrating marine spatial planning between Sweden and Finland
What is the objective of data provision?

SeaGIS
 provides a support tool (GIS) for ecosystem based planning of the marine environment, to promote a sustainable use of marine resources and enable blue growth of marine and maritime industries whilst preserving the marine environment. The purpose of SeaGIS is to compare, develop and, if possible, harmonize planning for the Baltic sea area in the Gulf of Bothnia between Ostrobothnia in Finland and Västerbotten in Sweden, covering around 50,000 km2. This is a busy marine strait only about 20 km wide between the outermost islands, and activities or actions planned in Finland can have a major impact on the marine environment in Sweden and vice versa. The SeaGIS project (2011-2014) developed a good collaboration between relevant authorities from different sectors in both countries and between planners and researchers. The SeaGIS 2.0 project
 (2015-2018) aims to find common solutions to achieve ecological, economical and social sustainability and development in the region, for example tourism, renewable energy, fisheries and aquaculture. It will investigate conflicts between various users of the sea and undertake a review of the successful planning processes. To facilitate this collaboration the project has created a bilingual (Swedish and Finnish) web-based platform for storage, visualization and communication of different knowledge bases.

Who manages the data source?

The project is a collaboration between the Finnish environment ministry, the local authorities (county administrative boards) of Västerbotten and Västernorrland in Sweden and Ostrobothnia in Finland, and several universities. It is managed by a small team seconded by the partners and supported by the Botnia Atlantica programme.
What data are provided?

The portal provides access to data from nearly 400 datasets including surveys of EU protected habitats and species, data from previous EIA studies, and data from research projects. Biodiversity datasets are supplied by the Swedish species information centre
, the Swedish national databases MarTrans (phytobenthic transect data) and Grunda (vegetation in shallow bays), the Finnish Environment Institute, and ICES. The EIA and research data sources are datasets that are not available anywhere else, making the portal not only an accessible regionally focused platform but also a unique data source
. Baseline environmental data are provided from the Swedish national database SHARK
, the Baltic Sea Bathymetry database and other existing databases. 

The habitat data follow the HELCOM Underwater Biotopes (HUB) classification. The habitat data combine the results of various surveys (snorkelling, video, LiDAR depth measurement and other). In the new project phase, the most important and most common HUB biotopes will be modelled at 10 m2 resolution for the whole area, using data from about 1200 sample points
. The project is also carrying out detailed modelling of cumulative human pressures, taking distance from the sources and depth into account.
A unique feature of the project is that it is making an active effort to incorporate and make available the baseline data collected for EIAs carried out in the area, which generally cover areas of just a few hectares but have a high resolution and species coverage. Because of the local focus of the data portal, these information are very useful for other planning and impact assessment activities, as contrasted to their very limited usefulness at larger spatial scales
.
What formats are the data provided in?

The portal provides a GIS-based data access and planning tool and allows the download of GIS data. For example, users can define their area of interest, their proposed activity (eg sailing, sport fishing), and their data needs (see Figure 12). The portal contains 550 GIS layers, of which 300 are visible to users, and uses orthophoto or satellite images.
Who uses the data?

The project aims to make the mapping platform more accessible to multiple users beyond the local authorities who are partnering the project. It aims to address local planners and users in the recreation, transport, fisheries, aquaculture and energy sectors. However, the project has not carried out a survey of who is using the platform outside the main partners of the project.

Figure 12:  SeaGIS data layer interface showing data regions
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Source: https://seagisdotorg.files.wordpress.com/2012/02/manual-fc3b6r-kvarkens-karttjc3a4nst.pdf 


2.5 Denmark – marine spatial planning

The Danish Planning Act currently only regulates the terrestrial part of the Danish territory and the coastal zone. The Danish Agency for Spatial and Environmental Planning (as part of the Ministry of the Environment) has overall responsibility for the Planning Act. The Agency is responsible for upholding national interests through national planning
. The Marine Policy Strategy approved in 2010 stressed the need for Maritime Spatial Planning. However, Denmark currently only has one non-binding transnational maritime spatial planning covering the Pomeranian Bight
. Sea-based activities are regulated by a large number of sectoral laws, e.g., the Marine Environment Protection Act, the Raw Materials Act, the Subsoil Act, the Continental Shelf Act, the Electricity Supply Act, the Harbour Act and the Fishery Acts. Denmark is a party to the HELCOM Baltic Sea Action Plan adopted in 2007. HELCOM is committed to developing, applying and evaluating broad-scale, cross sectoral marine spatial planning which has an ecosystem approach. 

Environment Impact Assessment is compulsory for all major offshore investments. The Danish Energy Agency has produced a guidance document on Environmental Impact Assessment for offshore windfarms
. The guidance provides a breakdown of key species and habitats that need to be assessed within the EIA. A comprehensive breakdown is given per species and habitat of disturbance issues, existing data already available and how such data should be analysed. Overviews of survey methods to assess the ecological extent of areas are also given. 

The key sources of marine biodiversity data are the Danish Natural Environment Portal and the HELCOM portal for the Baltic Sea. The HELCOM portal can be utilised by Baltic Sea planners to aid with ecological scoping. The portal holds several marine biodiversity datasets. Table 7 lists biodiversity data sources for marine EIA scoping in Denmark, as recommended by the Danish Energy Agency.
Table 7: Existing biodiversity data available for marine EIA scoping in Denmark (Danish Energy Agency, 2013).

	Theme 
	Source
	Data type

	Benthic communities 
	Thorson (1979)
, DMU (2011)
	Benthic fauna and macrovegetation

	Habitat types
	http://naturstyrelsen.dk/
	Natura 2000 plans

	Fish species
	Danish Natural Environmental Portal 
	Data layer within the GIS portal on fish in Danish coastal waters

	Site-specific marine mammal distribution and abundance
	NOVANA national monitoring programme
	

	Cetacean data
	Wollny-Goerke and Eskildsen, 2008

	Report

	Harbour porpoise 
	SAMBAH (Static Acoustic Monitoring of the Baltic Sea Harbour Porpoise) programme

	Mapped population abundance probabilities through the year based on activity data recorded by click detectors from May 2011 to April 2013.

	Harbour seals on haul-out sites
	Danish Centre for Environment and Energy (DCE)

http://dce.au.dk/
	Population abundance estimates based on computer analysis of high-quality aerial images from small aircraft surveillance of resting areas (taken during breeding and moulting season) supplemented by surveys from sea and land in a few locations. Coordinated by the HELCOM Seal Expert Group.

	Bird distribution data 
	Danish Natural Environment Portal
	GIS layer within the portal showing species distribution based on annual bird surveying.

	Bird migration
	Danish Ornithological Society (DOF)
	Bird Atlas

	Marine mammal and bird bycatch data
	DTU AQUA data collection (part of the general fisheries bycatch/discard monitoring programme)
	Annual observed bycatch by fishing vessel type. Monitoring carried out by observers on board commercial fishing vessels.


2.5.1 Danish Natural Environment Portal 
Who manages the data source?

The Danish Natural Environment Portal was established after Structural Reform abolished the county level in Denmark and the responsibility of data collection was divided between local and National authorities. Fourteen Danish counties held the majority of environmental data each with their own systems for processing, storing and reporting data. Therefore, there was a need for a system that all fourteen counties could share their data from, leading to the development of the Danish Natural Environmental Portal.
What are the objectives of data provision?

The Danish Natural Portal  is a service-oriented IT platform which supports the need to access natural environment data. The two main aims of the portal are:

1. Give authorities access to store, read and maintain their data

2. Give citizens and other parties access to information about the natural environment

It offers environmental data in a range of formats including a web service, a user administration system and access to legacy archives with data from the Danish counties. The portal is utilised by policy makers, environmental consultants and local municipalities to obtain environmental and biological data. 

What data are available?

The portal contains both terrestrial and marine data. However, there are more terrestrial data compared to marine data. It contains data on: species occurrence (fauna); bird surveys; recovery periods; and protection lines.
Data are arranged in five themes: nature, GIS information, surface water including point sources, groundwater, and soil. 
What are the formats of the provided data?

Most of the data are presented as species distribution maps accessed through the window to the GIS system. The portal provides a free web service which allows for the extraction of data. Assistance is provided to scientists, organizations and real estate agents to access relevant environmental data. Data can be downloaded in the following formats:

• File Geodatabase

• Shapefiler 

• Mapinfo 

• Autodesk Autocad 

• Bentley Microstations Design 

• Geography Markup Language

The portal itself consists of 17 individual systems. The portal has around 200 external systems integrating with the databases and web services. The IT platform is a mix of inherited county systems and newly developed systems. The portal is presently modernising its database infrastructure by adding databases dedicated to distributing data and restructuring the data to take advantage of all the standard components made available by Microsoft in Microsoft Azure. In doing this a reduction in development costs, maintenance costs and the time required to develop new features is anticipated
. 

Who uses the data?

Top users of the portal include representatives from the municipalities, regional and national government. Consultants employed by government are also key users of the portal. In addition real estate agents, farmers, environmental NGOs and private citizens are making extensive use of the portal’s services. A survey conducted by the Danish Natural Portal in the summer 2015 found that 70 per cent of the 507 respondents found the portal user-friendly and 20 percent found the portal saved them time.
 Information from the main GIS window was accessed without login 1,059,6060 times and 26,949 visits used the log in service over 8 months in 2015
. During the 8 months, 100,000 individual persons accessed the GIS database an average of 10 times. The other systems available on the Danish Natural Portal, such as web services, had 2 million log-ins of which some 6,000 users worked for the local, regional or national government during 5 months in 2015. 

How is data quality management and data uploading organised?
Private citizens and professionals can update and add to the State, County and municipal databases. The data within the databases cannot be updated by everyone. The portal has implemented user management to ensure that only authorizes users can enter data into the system. All authorities involved in data handling and control must sign an administration contract. This contract requires all signing authorities to abide by the laws regarding data handing within that region.  

Main challenges and future aims
Challenges

· Many databases

· Many systems

· Many needs

· Many users

· Several authorities and other partners must collaborate

Future aims

· Consolidation of the data content

· Consolidation of operational environment

· Inclusion of new areas 

· Efficient digital workflow

· Public information
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