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[bookmark: _Toc422121287]Introduction
[bookmark: _Toc178412212]The second Implementation Plan of the Water Information System (WISE) 2011-2015 as endorsed by the directors of the Group of Four (DG Environment, Joint Reseach Centre, Eurostat and the European Environment Agency) in their meeting on 26 October 2011, committed EEA ‘to continue to develop the shared European data and information system for water, including river basins, and following a partipatory approach towards the Member States’. As a consequence, EEA decided to develop WISE 2.0 and presented and discussed the approach towards WISE 2.0 at the Freshwater Eionet Workshop on 26-27 June 2014 with the countries.
The EIONET Freshwater workshop 2014 concluded the following in its minutes[footnoteRef:1]: [1:  http://forum.eionet.europa.eu/nrc-eionet-freshwater/library/copenhagen-eionet-freshwater-workshop-2014/freshwater-eionet-workshop-2014/draft-minutes] 

1. WFD – SoE alignment: The SoE data review should be product oriented to guide the reduction and streamlining of parameters with WFD and other directives. 
2. Restructuring data processing: The technical developments needed to improve the business process for data flow from NRCs into the EEA common work space require the suspension of reporting exercise in 2014. Station data (spatial data) will be decoupled from the reporting of measurements and update the station information in advance. Only data in the correct format and by the cut-off date will be accepted by EEA in future. This is a necessity when more INSPIRE conformant services are developed at EEA for automatic harvesting of SoE data deliveries from the CDR.
3. A common workspace with all WISE data will be developed and the data dictionaries (DDs) will be simplified and kept stable for several years. More standards (like ISO) will be used when updating the DDs as well as common code lists for all freshwater reporting streams.
Following these conclusions, EEA and ETC/ICM reviewed the WISE SoE data flows taking the following aspects into account:
· Simplifying, harmonising and stabilizing the WISE SoE Data Collection specifications. The 2016 WFD Data Collection specifications and the relevant INSPIRE themes data model requirements will be taken into account for the modification of WISE SoE Data Collection specifications, to enable better harmonisation and interlinking of WISE SoE and WFD data and a progressive alignment with the INSPIRE requirements.
· Streamlining the WISE SoE Reporting, namely against EU Reporting Obligations (WFD, UWWTD, E-PRTR), to reduce the reporting burden of Member Countries and increase the consistency and complementarity of the reported data. 
· Support the automation of the Data Processing phase, to avoid duplication of validation efforts and reduce the current 6-month period between data delivery (by Member Countries at the Central Data Repository) and Waterbase's publication (by the EEA at the Water Data Center). To this effect, the Quality Control procedures must be automated as far as possible - during the phase of data collection (i.e. delivery of data envelopes in Reportnet's Central Data Repository) and during the phase of data processing (i.e. the 2nd phase of quality control after the release of the envelopes or the phase of production of the Waterbases from the validated data). The automated procedures will be supported by the Reportnet QC functionalities, and additional ETL (extract, transform and load) procedures and routines implemented at the level of the relational working database.
· Improving support and communication with Member Countries, during the reporting phase (data collection) and the validation phase (data processing).
[image: ]
Figure 1: Schematic overview of the WISE reporting flows.
Quite a lot intensive discussions in different working groups at EU level as well as between EEA and ETC-ICM have led to a proposal for a streamlined SoE data model and to a re-organized reporting scheme. Both will be presented here as overview for discussion. Further details will be provided during the workshop.
[bookmark: _Toc422121288]WISE SoE reporting flows
The current proposal is that, starting with the 2015 reporting flow, the WISE SoE reporting be restructured and simplified. 
Instead of the current 5 reporting obligations − River quality (EWN-1), Lake quality (EWN-2), Groundwater quality (EWN-3), Water emission quality (WISE-1), State & Quantity of Water Resources (EWN-4)  − the following data flows will be in place: 
· one data flow on “Water quality” through which the time series on water quality data (nutrients, hazardous substances and biology) on rivers, lakes and groundwater bodies will be reported. The content of the data flow was reviewed and a proposal is presented in the background document “Content related SoE review, - Maintenance and content development of data flows (SoE and WFD)”;
· one data flow on "Emissions to water" with a simplified data model and an adjusted source categories code list based on the review of the current  “Water emission quality (WISE-1)" data flow. The list of pressures was adapted and harmonized with the WFD list of pressures, as proposed by many countries in the answers to the questions in the quality fact sheets;
· one data flow on "Water quantity" with a simplified data model and a reduced number of categories based on the review of the current “State & Quantity of Water Resources (EWN-4)” data flow;
· and one data flow focused on the “Spatial reference data for WISE” − monitoring sites, water bodies, river basin districts (RBD) and their subunits (RBD subunits).
Changes in terminology were made during the review of the data collection model. Minor changes result from the harmonisation with WFD (e.g. monitoring sites instead of monitoring stations), others result from the alignment process with the INSPIRE spatial data themes. Detailed information will be provided on the mapping between old and new attributes, where it exists, but it is recommended that a first reading of the documentation be made focusing on the definition of each new data set and attribute.
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Figure 2: The reviewed WISE SoE data flows: Water quality, Water quantity, Emissions and Spatial data
The conceptual approach for the future reporting process is to split the reporting of content data (i.e. time series) from the reporting of spatial reference data (e.g. monitoring sites[footnoteRef:2]). Spatial reference data is typically stable through time, so once a monitoring site is reported, it no longer has to be reported annually (if no change has occurred). On the other hand, a time series must only be reported if the monitoring site already exists in WISE. Otherwise, the monitoring site must be reported first, through the spatial data flow. [2:  There will be change in terminology: stations will be called monitoring sites in future. This correspond to the WFD model] 

A further important point is the link between the monitoring sites reported under WISE SoE and monitoring sites reported under WFD. If the location and characteristics of a given monitoring site are reported under WFD, that information will be reused, avoiding double reporting. With regard to the time series, the restriction stated above still applies: if a time series refers to a monitoring site which cannot be identified in the WISE monitoring sites data set  (e.g. due to an incorrect identifier), then the data cannot be further processed and the delivery cannot be accepted. Member Countries can report updates to the spatial data whenever adequate (i.e. the data flow remains open throughout the year): the only restriction is that, in the annual reporting cycle of time series, the data correctly links to the reported spatial objects.
The consistency between spatial reference data and content data (time series) is a major requisite for the success of this approach. However, in the first reporting exercise after this review, and due to the upcoming WFD reporting, operational issues will arise, for example if there are changes in the WFD spatial reference data (e.g. changes in the codes of monitoring sites, or changes in the codes and delineation of water bodies and sub-units with respect to the previously reported data). Feedback from Member Countries on the likelihood on these situations is therefore needed, in order to duly adjust the reporting calendar and quality control procedures.
[bookmark: _Toc422121289]WISE SoE reporting calendar
As mentioned above, the 2015 WISE SoE will occur in an intermediate phase where full consistency between the spatial data and the time series data can probably not be completely enforced. The reason is that the next WFD reporting temporally overlaps the WISE SoE reporting and there are dependencies between both reporting streams. 
To try and minimise inconsistencies, the following procedure is proposed for the 2015 WISE SoE reporting:
a) The existing WISE spatial data sets will be restructured according to new data model, and made available for download by national Data Providers. 
b) Data Providers are requested to check it for correctness and completeness, with special emphasis on the monitoring sites, and resubmit it via the spatial data flow.
c) Data Providers are requested to report the time series data for water quality, emissions and water quantity through Reportnet, ensuring that the monitoring site identifiers are consistent with the ones reported via the spatial data flow.
d) If a time series is submitted that does not match an existing monitoring site identifier, a warning will be issued during the automated quality control procedure. The "orphan" time series data will not be further processed, but the envelope's delivery will not be blocked. The Data Providers will be contacted by the WISE SoE support team to clarify the situation.  

Table 1: The proposed calendar for the WISE SoE reporting
	Year of data request
	Reporting of time series data
	Reporting of Spatial data
	Notes

	2015
	2015-10-23 to 2015-12-23
	2015-10-23 to 2016-03-23
	Time series data reporting including values observed until 2014-12-31.
Spatial data reporting aligned with the WFD reporting. 

	2016
	2016-08 to 2016-10
	Until 2016-10
	Time series data reporting including values observed until 2015-12-31.
In practice the spatial data flow will remain “open” for deliveries. For operational purposes, the data processing phase will set a "closing" date each year, after which new updates will not enter a specific version of an EEA data product.

	2017
	2017-06 to 2017-08
	Until 2017-08
	Time series data reporting including values observed until 2016-12-31.
Spatial data reporting "closes" for data processing in 2016-08.

	2018
	Until 2018-??
	Until 2018-??
	Time series data reporting including values observed until 2016-12-31.
Both the time series and the spatial data flow to remain "open" until the data processing deadline (to be established).



In 2015, a testing phase for reporting with the new data model is planned from 2015-09-21 to 2015-10-02.
[bookmark: _Toc422121290]Time series data
[bookmark: _Toc422121291]Water quality
The data collection model was restructured into 4 data tables and 1 "metadata" table.
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Figure 3: The data collection model
· The DisaggregatedData table is valid for all determinants in groundwater and for hazardous substances in rivers and lakes. This table allows the reporting of the observed value of a determinand, at a specific date, in a given monitoring site.
· The AggregatedData table is valid for nutrients in rivers and lakes, and  can be used for hazardous substances in river and lakes (if disaggregated data is not reported). This table allows the reporting of the statistics (minimum value, mean value, etc.) of observed values of a determinand, for a given reference year, in a given monitoring site. 
· The AggregatedDataByWaterBody table is valid only for NO3, NH4, NO2 and O2 in groundwater. This table allows the reporting of the statistics (minimum value, mean value, etc.) of observed values of a determinand, for a given reference year, in a given groundwater body.
· The BiologyEQRData table is valid only for the reporting of biological determinands in rivers and lakes. The table allows the reporting of the ecological quality ratio (EQR) of impact-specific biological quality elements (BQE), for a given reference year, in a given monitoring site. It also allows the reporting of the ecological status or ecological potential class of the monitoring site, as obtained from the EQR data.
· Finally, the BiologyEQRClassificationProcedure table does not contain data: it contains the description of the national classification system used for ecological status classes in rivers and lakes.
 The following table illustrates the simplification of the structure.



Table 2: Simplification of the structure in the reviewed Water Quality data model and the relationships with the former Groundwater, Lakes and Rivers Water Quality data models.
	Water quality
	Groundwater quality
	Lakes Water Quality
	Rivers Water Quality

	Disaggregated Data
	NutrientsGW Disagg
	
	

	
	HazSubstGW_Disagg
	HazSubstLakes_Disagg
	HazSubstRivers_Disagg

	AggregatedData
	-
	NutrientsLakes_Agg
	NutrientsRivers_Agg

	
	-
	HazSubstLakes_Agg
	HazSubstRivers_Agg

	
	-
	HazSubstLakes_SuppDet
	HazSubstRivers_SuppDet

	
	-
	BiologyLakes_Additional
	-

	Aggregated DataByWaterBody
	NutrientsGW Agg
	-
	-

	BiologyEQRData
	-
	BiologyLakes_EQR
	BiologyRivers_EQR

	BiologyEQRClassificationProcedure
	-
	ClassificationSystemLakes
	ClassificationSystemRivers



Further to the reduction in the number of data sets (from the former 16 to the current 5 tables), the internal structure of each dataset was also simplified (i.e. removing redundant or derived attributes) and consolidated.  A file will be provided with an overview on the Water Quality data flow changes as background material to the EIONET workshop[footnoteRef:3]. [3:  http://forum.eionet.europa.eu/etc-icm-consortium/library/subvention-2015/tasks-and-milestones-2015/1.5.6.b-networking-eionet-and-freshwater-eionet-workshop/milestone-2-preparation-organisation-and-follow-freshwater-eionet-workshop-2015/background-documents-fw-eionet-ws-2015/3b_wise_soe_2015_data_collection_mode_changes_waterquality_2015-06-10] 

The following diagram provides an overview of the internal structure of the data sets (and a quick reference card for the reporting): grey columns mark required data elements, white columns mark optional data elements, blue cells mark the data elements present in each data set. The diagram provides an overview of the internal structure of the data sets (and a quick reference card for the reporting): grey columns mark required data elements, white columns mark optional data elements, blue cells mark the elements in each data set.
[image: ]
Figure 4: Overview of the internal structure of the data sets (and a quick reference card for the reporting): grey rows mark required data elements, white rows mark optional data elements, blue cells mark the elements in each data set
The data elements are informally organised in six groups: where, identifying the feature of interest; what, identifying the observed property; when,  specifying the reference time period; result, providing the different type of result values; observation parameter, containing additional information relevant for the correct interpretation of the result; and procedure containing information about the process used in the observation or measurement. These groups reflect the same type of logical structure use in the ISO 19156 Observations and Measurements (O&M) standard (although no formal use of O&M structures was attempted in the review of the data model).
[image: ]
Figure 5: Logical structure used in the ISO 19156 Observations and Measurements (O&M) standard

[bookmark: _Toc422121292]Water quantity
The current “State & Quantity of Water Resources (EWN-4)” data flow uses a structure with many tables for the reporting of water abstraction, water use and water balance parameters. Additionally, the time series of streamflow, reservoir inflow, reservoir outflow and groundwater levels observed at monitoring sites is requested. Finally, the spatial data related to monitoring sites such as streamflow stations, reservoirs, groundwater wells and rain gauge stations was reported annually. 
Based on the review process, the following simplifications are proposed:
· The spatial data related to monitoring sites will be reported via the WISE spatial reference data flow, following the same procedure used in for the water quality data. The location of rain gauge monitoring sites will no longer be requested, as the EEA is not currently receiving information of precipitation observations.
· The time series on streamflow, reservoir inflow, reservoir outflow and groundwater levels will be reported using a similar structure to the one adopted for water quality observations.
· The information on water use, water abstraction and water balance will be reported using normalised tables, thus avoiding the need for many different tables and a specific reporting software tool and allowing the implementation of a standard reporting flow via Reportnet.
The main tables that will be available for reporting time series data for water quantity data flow are:
· MonitoringSitesTimeseries – Contains the time series at a given monitoring site (Streamflow, reservoir inflow-outflow and groundwater level;
· MonitoringSitesLtaa - Contains long term annual average measurements for streamflow and groundwater monitoring sites
· WaterAbstraction – Contains the information about water abstraction (spatial information, abstraction type, the source of abstraction, the NACE class)
· WaterUse - Contains information about water use (spatial information, type of water use, NACE class category)
· WaterBalance - Contains information about hydrological, water storage and water resources parameters
· WaterBalanceExchanges - information about the water flows from source to a destination (spatial information)
· RegionalDataAvailability - Metadata table for reporting the availability of parameters at regional level
· SitesDataAvailability - Metadata table for reporting the availability of parameters related to monitoring sites SitesDataAvailability - Metadata table for reporting the availability of parameters related to monitoring sites
[bookmark: _Toc422121293]Emissions to water
After revision there are 2 tables now for the emission data flow compared to 5 different tables in the past. The reporting of nutrient and hazardous substances emissions was joined together  
· PointEmissions – contains annual emission of nutrients, organic matters and hazardous substances from point discharges to rivers and lakes
· DiffuseEmissions – contains annual emission of nutrients, organic matters and hazardous substances from diffuse sources to rivers and lakes
The list of emission sources in the SoE emission data flow was consolidated with the WFD pressures.
[bookmark: _Toc422121294]Common code list of determinands
With regard to the determinands, a common code list is now used for all water categories (rivers, lakes, groundwater). This is an outcome of the content related review. The WISE SoE code list is harmonised with the WFD code list. 
The common code list includes nutrients, hazardous substances, and supportive determinands. Whenever available, CAS (Chemical Abstract Service) registry numbers are used as identifiers. If a determinant does not have a CAS number (e.g. total nitrogen or the total biomass of cyanobacteria) then an EEA-generated code is provided.
[image: ]
Figure 6: code lists that were under review. Results are presented in the document “Content related SoE review - Maintenance and content development of data flows (SoE and WFD)”. The harmonization with WFD annexes will be completed until reporting begins.
A separate code list is kept for biological determinands: however, currently, it only includes the impact specific biological quality elements (BQEs) that are reported using ecological quality ratios (EQR). Other biological data, such as chlorophyll-a or phytoplankton biomass, are reported in the same data set and using the same structure as other non-biological determinands.

Other code lists were also reviewed, e.g. the Units of Measure code list which now follows the Unified Code for Units of Measure (UCUM) in order to facilitate the data exchange and avoid ambiguous representations of the units, while keeping human readability. UCUM is also used as the recommended standard representation for units of measure for O&M in OGC standards and INSPIRE specifications, which should facilitate its adoption also at national level.

[bookmark: _Toc422121295]Spatial reference data
The WISE spatial reference data includes the following datasets: Monitoring Sites, Groundwater Bodies, Surface Water Bodies, River Basin District Subunits and River Basin Districts. For EU Member States, most of this information will be provided by under the WFD 2016 reporting obligation. Exceptions and the applicable procedure for Member Countries not reporting under WFD are discussed below.
[image: ]
Figure 7: The spatial data for WISE SoE and WFD will be used as a common basis and have to be reported only once.

An additional document with an overview on the spatial data changes is under finalisation.


[bookmark: _Toc422121296]Monitoring Sites
Monitoring sites include the EIONET monitoring sites[footnoteRef:4] (i.e. reported under WISE SoE) and WFD monitoring sites (i.e. included in the WFD monitoring programmes).  [4:  In the previous WISE SoE data collection model, this information was collected using the following attributes (depending on the data flow):
http://dd.eionet.europa.eu/dataelements/latest/WFD_EU_CD
http://dd.eionet.europa.eu/dataelements/latest/WFDstation
http://dd.eionet.europa.eu/dataelements/latest/NationalStationID
http://dd.eionet.europa.eu/datasets/latest/Groundwater/tables/StationsGroundwater/elements/National_station_code
http://etcdd.eionet.europa.eu/dataelements/latest/GEntityCode] 

For EU Member States reporting under WFD, these two sets are not necessarily disjoint. If a monitoring site is relevant under WFD and under WISE SoE, the WFD monitoring site code will be used as a preferred identifier. The following examples illustrate the reporting of monitoring sites for two hypothetical countries: XZ, a country reporting under WFD and WISE SoE; and ZZ a country reporting only under WISE SoE:
[image: ]
Figure 8: Monitoring sites from country XZ, reporting under WFD and WISE SoE
[image: ]
Figure 9: Monitoring sites from country ZZ, reporting under WISE SoE only


[bookmark: _Toc422121297]Groundwater bodies
The same principle applies to groundwater bodies: the WFD groundwater body code will be used as a preferred identifier, where applicable[footnoteRef:5] [5:  In the previous WISE SoE data collection model, this information was collected using the following attributes (depending on the data flow):
http://dd.eionet.europa.eu/dataelements/latest/GWB-Code-WFD
http://dd.eionet.europa.eu/dataelements/latest/GWB-Code-EIONET
] 


[image: ]
Figure 10: GWBody for countries XZ reporting in WFD and WISE SoE
[image: ]
Figure 11: GWBody from country ZZ, reporting under WISE SoE only
[bookmark: _Toc422121298]Surface water bodies
The principle described for groundwater bodies is also applicable to surface water bodies: the WFD surface water body code will be used as a preferred identifier; the EIONET identifier shall be used, e.g. for small lakes which are not WFD water bodies.
An example is given below in the figure.
[image: ]
Figure 12: Illustration of the reporting of four lake water bodies: A and B are WFD water bodies, C and D are small lakes which are not WFD water bodies.
[bookmark: _Toc422121299]River Basin Districts and River Basin District Subunits
For Data Providers reporting under WFD, this information will be provided under the WFD data flow. Other Data Providers are requested to provide the delineation of river basins or sub basins used for reporting purposes. 
The following example illustrates the reporting of river basins for two hypothetical countries: XZ, a country reporting under WFD and WISE SoE; and ZZ a country reporting only under WISE SoE.

[image: ]
Figure 13: Illustration of the reporting of river basins for a country XZ reporting under WFD and WISE SoE.
[image: ]
Figure 14: Illustration of the reporting of river basins for a country ZZ reporting only under WISE SoE.
The same principle applies to the reporting of RBD subunits (sub basins), where the thematicIDIdentifierScheme is 'euSubUnitCode' for WFD RBD subunits and 'eionetSubUnitCode' for sub basins reported only under WISE SoE (by Data Providers not reporting under WFD).
[bookmark: _Toc422121300]Linking Monitoring Sites to Water Bodies
Each monitoring site needs to be linked to the water body being monitored (i.e. the sampled feature or "feature of interest").
The example below illustrates the reporting of WFD and EIONET monitoring sites, and their relationship to WFD or EIONET surface water bodies. If a WFD identifier exists, it will always be the preferred identifier.
[image: ]
Figure 15: Illustration of the reporting of WFD and EIONET monitoring sites, and their relationship to WFD or EIONET surface water bodies. If a WFD identifier exists, it will always be the preferred identifier
The same principle applies to monitoring sites related to groundwater bodies. 
The only difference is in that the identifier scheme changes:  'euGroundwaterBodyCode' should be used instead of of 'euSurfaceWaterBodyCode', and 'eionetGroundwaterBodyCode' should be used instead of 'eionetSurfaceWaterBodyCode'.
[bookmark: _Toc422121301]Linking RBD Subunits to River Basin Districts
Under WFD, river basin districts can be subdivided in RBD subunits. By convention, if a river basin district is not subdivided, it is treated as has having one subunit spatially equal to the river basin district itself (there is a hierarchical relationship similar to the one between NUTS1 and NUTS2).
The following example illustrates a hypothetical River Basin District divided in 3 subunits, and how to report the relationship between each subunit and the corresponding RBD.
[image: ]
Figure 16: a hypothetical River Basin District divided in 3 RBD subunits, and how to report the relationship between each subunit and the corresponding RBD (country XZ)
Data Providers not reporting under WFD (for example, non EU countries) should follow the same principle. The concept of RBD should be interpreted with a generic meaning (typically a main river basin) and the same applies to the concept of subunit (typically the basin of a tributary, a set of small contiguous coastal watersheds, etc.). In the example below, note that the identifier schemes are 'eionetSubUnitCode' (instead of 'euSubUnitCode') and 'eionetRBDCode' (instead of 'euRBDCode').
[image: ]
Figure 17: Example for countries not reporting under WFD (country ZZ)
Data providers not reporting under WFD are requested to provide the spatial data pertaining river basins and river basin RBD subunits. Otherwise, the analysis and publication of the country's thematic data at European level may be impaired.
[bookmark: _Toc422121302]Linking Groundwater Bodies to River Basin Districts
Following the same principle established in the WFD reporting, each groundwater body must be related to one and only one River Basin District. The example below illustrates the principle. Data providers not reporting under WFD should follow the same principle, while using the appropriate identifier schemes: 'eionetGroundaterBodyCode' (instead of 'euGroundwaterCode') and 'eionetRBDCode' (instead of 'euRBDCode').
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Figure 18: Linking Groundwater Bodies to River Basin Districts for countries reporting under WFD and WISE SoE (country XZ)

[bookmark: _Toc422121303]Linking Surface Water Bodies to River Basin District Subunits
Each surface water body is related to one and only one subunit. In the generic case, the principles described for groundwater bodies are applicable (with the necessary adaptations).
The example below illustrates a special case with some EIONET surface water bodies that are not WFD water bodies (e.g. small lakes).
[image: ]
Figure 19:Linking Surface Water Bodies to River Basin District Subunits (country XZ)
[bookmark: _Toc422121304]Using thematic identifiers in the WISE spatial reference data sets
What is a thematic identifier?
Thematic identifiers are identifiers of real-world phenomena. The concept was introduced in the INSPIRE Annex II/III data models, recognising that a given spatial object may be known under different "codes" depending on the thematic context or the reporting obligation:
"Multiple thematic object identifiers may be assigned to a zone where different data exchange requirements (e.g. national vs European reporting) have defined different lexical rules for thematic object identifiers. Where multiple thematic object identifiers exist all should be provided. This shall allow external datasets that use these thematic object identifiers for referencing to link to the INSPIRE spatial object."
 To fulfil this requirement, the INSPIRE Annex II/III data models introduced a new base type named ThematicIdentifier, which is composed of two attributes: identifier and identifierScheme. Identifiers must of course be unique within each identifier scheme.
Most INSPIRE Annex II/III data models include a thematicID attribute, with multiplicity 0..n, and data type ThematicIdentifier. 
The same principle was adopted for the WISE spatial reference data models. Some simplifications where made to fulfil the requirements expressed by Data Providers (namely the use of a flat XML data structure, which does not support complex attributes nor attributes with multiplicity superior to 1). 
Due to the "flat-XML" constraint, only one thematic identifier is used for each object and two attributes are required to store it: thematicIdIdentifier and thematicIdIdentifierScheme.
Use of thematic identifiers to identify monitoring sites, water bodies, etc.
Thematic identifiers are used for monitoring sites, water bodies, river basin districts and RBD subunits, and protected areas. The identifier scheme (i.e. the scope within which a code is valid) varies according to the object type and according to the data flow that establishes the reporting obligation and provides the reference object.


Table 3: Use of thematic identifiers to identify different spatial objects
	Spatial Object
	WFD Reporting Identifier Scheme
	WISE SoE  Reporting Identifier Scheme

	Monitoring Site
	euMonitoringSiteCode
	eionetMonitoringSiteCode

	Surface Water Body
	euSurfaceWaterBodyCode
	eionetSurfaceWaterBodyCode

	Groundwater Body
	euGroundwaterBodyCode
	eionetGroundwaterBodyCode

	Sub Unit
	euSubUnitCode
	eionetSubUnitCode

	River Basin District
	euRBDCode
	eionetRBDCode



Use of thematic identifiers to relate two objects with different types
Thematic identifiers are useful to provide a link between objects of different types. 
The following table lists the situations where this is used in the WISE spatial data sets.
Table 4: use of thematic identifiers to relate objects with different types
	Source Spatial Object Type
	Association
	Definition
	Target Spatial Object Type

	Monitoring Site
	featureOfInterest
	Identifies the real-world object being monitored.
	Surface Water Body
Groundwater Body

	Surface Water Body
	relatedZone
	Identifies the sub unit that the surface water body belongs to.
	Sub Unit

	Groundwater Body
	relatedZone
	Identifies the river basin district that the groundwater body belongs to.
	River Basin District

	Sub Unit
	relatedZone
	Identifies the river basin district that the sub unit belongs to.
	River Basin District



The identifier scheme used for the source spatial object must be consistent with identifier scheme used for the target object. The following table lists the valid combinations in the WISE spatial data sets.


Table 5: valid combinations between source spatial objects and target spatial objects in the WISE spatial data sets
	Source Object Type
	Identifier Scheme
	Target Object Type
	Identifier Scheme
	Validity constraints

	Monitoring Site
	euMonitoringSiteCode
 
	Surface Water Body
	euSurfaceWaterBodyCode
	Mandatory for countries reporting under WFD.

	
	
	Groundwater Body
	euGroundwaterBodyCode
	Mandatory for countries reporting under WFD.

	
	eionetMonitoringSiteCode
	Surface Water Body
	euSurfaceWaterBodyCode
	Valid for countries reporting under WFD.

	
	
	
	eionetSurfaceWaterBodyCode
	Mandatory for countries not reporting under WFD.
Valid in exceptional cases (e.g. small lakes and other non-WFD water bodies) for countries reporting under WFD.

	
	
	Groundwater Body
	euGroundwaterBodyCode
	Valid for countries reporting under WFD.

	
	
	
	eionetGroundwaterBodyCode
	Valid for countries NOT reporting under WFD.

	Surface Water Body
	euSurfaceWaterBodyCode
	Sub Unit
	euSubUnitCode
	Mandatory for countries reporting under WFD.

	
	eionetSurfaceWaterBodyCode
	Sub Unit
	euSubUnitCode
	Valid in exceptional cases (e.g. small lakes and other non-WFD water bodies) for countries reporting under WFD.

	
	
	
	eionetSubUnitCode
	Mandatory for countries NOT reporting under WFD.

	Groundwater Body
	euGroundwaterBodyCode
	River Basin District
	euRBDCode
	Mandatory for countries reporting under WFD.

	
	eionetGroundwaterBodyCode
	
	eionetRBDCode
	Mandatory for countries NOT reporting under WFD.

	Sub Unit
	euSubUnitCode
	River Basin District
	euRBDCode
	Mandatory for countries reporting under WFD.

	
	eionetSubUnitCode
	
	eionetRBDCode
	Mandatory for countries NOT reporting under WFD.



Use of thematic identifiers to relate WDF monitoring sites and EIONET monitoring sites
In the Monitoring Sites data set, thematic identifiers are used for an additional purpose: to identify WFD monitoring sites that are also EIONET monitoring sites.
As explained above, the monitoring sites must be identified by their WFD code if they are used in a WFD monitoring programme. If not they must be identified by their EIONET monitoring site code. In the special case where a WFD monitoring site is also an EIONET monitoring site, its EIONET identifier is provided via the relatedTo association:
Table 6: identification of WFD monitoring sites that are also EIONET monitoring sites
	Source Object Type
	Identifier Scheme
	Association
	Target Object Type
	Identifier Scheme

	Monitoring Site
	euMonitoringSiteCode
	relatedTo
	Monitoring Site
	eionetMonitoringSiteCode



[bookmark: _Toc422121305]Overview of the relationships
The following diagram presents an overview of the relationships between spatial objects that are explicitly stored in the reviewed data model.
[image: ]
Figure 20: relationships between spatial objects
Note that these associations are implemented using a Thematic Identifier, i.e. using the pair of attributes identifier and identifierScheme in a flat data structure (for example, relatedZoneIdentifier and relatedZoneIdentifierScheme).
[bookmark: _Toc422121306]Using INSPIRE identifiers
The INSPIRE data models normally use a base type named Identifier to uniquely identify spatial objects. Note that the spatial object is a representation of the real-world object: so the representation may change (e.g. the geometry may be corrected), even if the real-world object remains the same.  
The INSPIRE identifier data type is a complex element with 3 attributes: localId, namespace and versionId.  The WISE reference spatial data models include the INSPIRE identifier information but, as explained above, due to the "flat-XML" constraint, 3 different attributes where required: inspireIdLocalId, inspireIdNamespace and inspireIdVersionId.
In principle, these attributes might have been used instead of the thematic identifiers. In practice, a number of issues were flagged that would make it problematic:
· Implementation of the INSPIRE directive is only mandatory for EU Member States. Non-EU Data Providers might not have the possibility of providing the mandatory information (i.e. localId and namespace).
· Implementation of the INSPIRE directive is phased. Annex III themes include Environmental Monitoring Facilities (applicable to monitoring sites) and Area Management/Restriction/Regulation Zones and Reporting Units (applicable to surface and ground water bodies, and river basin districts and RBD subunits). For Annex III themes, newly collected and extensively restructured spatial data sets shall be conformant to the INSPIRE implementing rules on interoperability of spatial datasets and services by 2015-10-21 and for all data sets by 2020-10-21. The current implementation status quo is variable among EU member states, so it is not possible to assume that all might be able to provide INSPIRE persistent unique identifiers.
· Specifically in the case of the Area Management/Restriction/Regulation Zones and Reporting Units theme, the technical guidelines recommend that the EU codes defined for the WFD reporting should be used as the localId in the corresponding INSPIRE data sets and services. Since this is only a recommendation, a thematic identifier would always be required to guarantee that the spatial objects can be linked to the additional thematic information reported under WFD or WISE SoE.
· Specifically in the case of the Environmental Monitoring Facilities - which covers the WFD and EIONET monitoring sites but is a rather abstract data model - two additional problems exist: there is no recommendation with regard to the use of EU codes in the localID component of the identifier; and technical guidelines do not explicitly include a thematic identifier, which requires the data model to be extended. To maintain consistency with the remaining themes, a decision was taken to use thematic identifiers in the Monitoring Sites data model.
Furthermore, a conceptual difference exists between the thematic identifier and the INSPIRE identifier. The thematic identifier identifies a real-world object, the INSPIRE identifier identifies the spatial object that represents it in a dataset. For many purposes, this distinction is not relevant. However, it is relevant when the temporal aspects of life-cycle information needs to be registered both at spatial object level and at real-world object level.
As a result of the issues described above, a number of modelling decisions was taken and the following recommendations are given:
· The inspireIdLocalId attribute is mandatory for all data sets. Data Providers from countries implementing the INSPIRE directive must provide the INSPIRE localId value using this attribute. Data Providers from countries not implementing the INSPIRE directive should provide the national persistent unique identifier of the spatial object: the uniqueness constraint applies to all objects of the same type reported by the country.
· The inspireIdNamespace attribute is marked as optional, as requested by some Data Providers. Data Providers from countries implementing the INSPIRE directive are strongly requested to provide the INSPIRE namespace using this attribute, if already available. Data Providers from countries not implementing the INSPIRE directive are recommended to adopt a similar approach and referred to the document Designing URI Sets for Location for informative purposes.
· The inspireIdVersionId attribute is marked as optional. It is strongly recommended that Data Providers report the version of the spatial object.


[bookmark: _Toc422121307]Reporting process
[bookmark: _Toc422121308]Streamlining of the data processing and quality control
The previous sections describe the change to the data collection model that aim at simplifying the reporting burden for Data Providers. An additional goal to the review process is to improve the data processing at the EEA and reduce the time and effort required to publish updated European data sets and indicators.
This goal requires the automation of various steps of the data processing phase, which is only feasible if the data being delivered is strictly conformant to the data collection model. 
The quality control procedures are thus undergoing a technical review. Extended QC procedures will be implemented at Reportnet level, so that Data Providers can receive better feedback upon delivery of an envelope. 
The QC procedures at Reportnet level will screen for two types of situations:
· Errors caused by structural problem in the data sets, such as wrong files formats, incorrect data structures, missing required attributes. Errors will prevent the delivery of the data, since it would not be possible to further process it without human intervention and manual editing at EEA level. In these situations, Data Providers will be required be correct and redeliver the data. The QC feedback will provide advice on the cause of the error.
· Warnings caused by probable inconsistencies in the data sets, such as unusual values. Warnings will not prevent the release of the envelope, but the data records will be further checked during data processing, and the WISE SoE support team may contact the data reporters to obtain further clarification. 
In the 2015 reporting exercise, inconsistencies between the reported time series data sets and the reference spatial data sets will trigger warnings. After 2016, such inconsistencies will trigger errors. The reason for this exception is that the WFD reporting exercise will be open until March 2016, so some inconsistencies may be expected if the WISE SoE data is reported before the WFD spatial data.
[bookmark: _Toc422121309]Documenting data provision agreements
During the WISE SoE review, a need was identified of better preparation and communication between countries and the EEA regarding the expected data.  The concept of data provision agreement is under development to address this issue.
Generically, the data provision agreement can be materialised by a metadata table, where countries document the spatial and temporal availability of certain determinands. Explicitly documenting the content of the data deliveries will allow the development of specific quality assurance procedures and data processing mechanisms. 
In the water quantity data flow, the metadata table for reporting the availability of parameters at regional level provides an example of this type of metadata table.

[bookmark: _Toc422121310]Providing support to data reporters
Since the beginning of 2015, the WISE SoE support team is using a single central system[footnoteRef:6] for all the support requests and communication with countries.   [6:  OTRS (Open Technology Real Service) – an general overview about the system can be found here https://taskman.eionet.europa.eu/projects/eionet/wiki/Otrsguide] 

Support requests can be sent by email to wisesoe.helpdesk@eionet.europa.eu and will be registered in a ticketing system that allows an efficient and transparent treatment of all requests.  
The system can also be accessed via https://helpdesk.eionet.europa.eu/otrs/customer.pl using the EIONET credentials.
Please note that emails sent directly to data managers will not be registered or processed, so only the above email must be used. It must also be emphasized that any corrections to the reported data must be delivered via Reportnet, that they can be processed into the European data sets.  Data send via email, or to the helpdesk system cannot be processed, and will ultimately not be incorporated in the databases.
[bookmark: _Toc422121311]Conclusions
The aim of the WISE SoE data model review was to simplify, harmonise and stabilise the data collection specifications, to reduce the reporting burden of Member Countries and increase the consistency and complementarity of the reported data. 
The 2016 WFD data collection specifications and the relevant INSPIRE themes data specification were taken into account in the review process, to enable an easier harmonisation and interlinking of WISE SoE and WFD data and a progressive alignment with the INSPIRE requirements.
The rivers, lakes and groundwater water quality data flows were consolidated. The water quantity data flow was aligned with the normal Reportnet procedures, and no longer requires specific reporting tools. In the emissions data flow, the list of pressures was consolidated with the WFD pressures. Finally, the spatial reference data model was aligned with the WFD reporting and the spatial reference data will be reported only once and reused across data flow and data deliveries.
This document and all mentioned topics are presented in session 3b of the EIONET workshop. Comments and questions to the content of this document are very welcome and can be provided through wisesoe.helpdesk@eionet.europa.eu.
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