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"Collection of Meta-Data on Digital Soil Data in Europe; 
development of a database on Digital Soil Resources of Europe"

The following is a description of the work and the results undertaken externally for the European Commission through an Expert contract. 
Written by: Marc Van Liedekerke, European Commission, 03 February 2021

Context and background information:
The Joint Research Centre (JRC) of the European Commission provides support to the European Soil Partnership through a number of designated tasks and deliverables.
The objective of this study was the development of one such deliverable that contributes to the ESP Pillar-4 ("Enhance the quantity, quality and availability of soil data and information: data collection (generation), analysis, validation, modelling, reporting, monitoring and integration with other disciplines") and concerns the development of a Soil Metadata Database for Europe.
At the start of the study (June 2019), there did not exist in Europe a single comprehensive source from where soil related data (e.g. properties, threats, functions), at national level, in digital format, could be retrieved. 
The INSPIRE Directive dictates that EU Member States need to make existing and new spatial data available (for the various themes listed in the INSPIRE Annexes I, II and III), that metadata should be created and that network services should allow the European citizen to search, discover, view and download the available data. The theme SOIL is in the INSPIRE ANNEX-III list.
The European Soil Data Centre (ESDAC) of the JRC aimed at identifying which digital data related to the theme SOIL exist in Europe, and from where they can be retrieved. The identification of main national digital resources for the soil theme in the EU and the compilation of a limited set of metadata for each resource was the subject of this study. The study had to cover at least all EU countries and report only nationwide datasets.
Such information could be derived from many sources: information found through an Internet search; results from a possible questionnaire that could be sent to relevant parties and networks; existing overview material that is available from the ESDAC portal (esdac.jrc.ec.europa.eu) (such as: the report “Soil resources in Europe” ; presentations from EIONET meetings such as the one held in Ispra in March 2009 , etc.), information from major European soil-related projects (ENVASSO, GS-SOIL, RECARE, etc.), etc.


Purpose, objectives and scope: 
The types of data to identify were a) soil data that hold soil type and basic soil properties (such as texture, pH, N, P, K, OC, CEC, CaCO3  data) (including associated soil maps) and b) data related to the following soil degradation processes: soil erosion, decline in soil organic matter, soil contamination, soil compaction, decline soil biodiversity, salinization and acidification.
For each identified resource, a limited set of metadata had to be provided (in line with the metadata requirements and definitions of INSPIRE Metadata Commission Regulation (EC) No 1205/2008:

· resource title 
· resource abstract
· is the resource a dataset and/or a service?
· resource locator (URL/URI)
· resource language
· temporal extent
· dates of creation and publication
· spatial resolution
· conditions applying to access and use
· limitations on public access
· responsible party
· responsible party role

The final result of the study is a database of all identified resources per EU country (Excel) and their metadata, and a report that explains the methodology and work.

This study is undertaken in the context of the European Soil Partnership Pillar-4, to create a soil metadata database that could facilitate data identification and use for ESP Pillar-4 activities. The results will be integrated in ESDAC. 





Working approach and methodology:
This work was a desktop study that required the consultation of many on-line resources available, the contacting of technical soil reference persons across EU Member States for identification of key datasets described above, expert judgment to include or not identified datasets in the database, and the collection of the required metadata for the datasets retained in the database.
The study had to concentrate on one task: identification of suitable datasets for which to include metadata in the metadata-database deliverable, according to the approach and methodology adopted by the expert, resulting in a database of all identified resources per EU country and their metadata (Excel), and accompanying documentation.

Results:
Approach, methodology and work
The study consulted many on-line resources and required contacting of technical soil reference persons across EU Member States for the identification of key datasets. Also face to face contacts occurred on the occasion of meetings and conferences. It was upon the expert judgment to include or not identified datasets in the database, and the collection of the required metadata for the datasets retained in the database. 
The methodology used during the study is summarised as follows:
1.	Data search and collection
· The search for data made use of the information suggested above. The sources were consulted to identify possible reference people.  Online resources cited in the documents were rather old and most of them did not correspond to the present situation.
· Two other main sources were used to identify reference people in each country: 1) the contact list of the ESP Pillar4, and 2) the contact list of the European Joint Programme on Agricultural Soil Management project. These people helped in identifying the specific database managers. In other cases, personal expert knowledge was used to contact soil expert colleagues who could help in finding the requested information.
· Reference people and institutions were repeatedly contacted by e-mail, calls and personal contacts. More people of the same country were contacted. Some skype meetings were organized in case of request of information.
· The collection of data followed the indication given above. Attention was not only given to soil data that hold soil type and basic soil properties (texture, pH, N, P, K, OC, CEC, CaCO3), but also hydrological and other chemical properties.


2.	Database engineering and creation
· A database structure was created in Excel, divided in three sections: 1) info, 2) dataentry, 3) codes. The dataentry sheet is in green; sheets with red colour are for codes. Most of the codes are selectable via combo boxes.
· The Database name: Metadata of national soil maps of the European Union; acronym “Mensmeu”
· The structure of Mensmeu reflects the information requested and in format compliant with the INSPIRE specifications. In some cases, INSPIRE complaint fields were added to Mensmeu to better specify the codes.

3.	Database structure

·  The fields of Mensmeu follow 2 levels, to cover both the information requested by JRC and the INSPIRE format: 
· Level 1: Identification with 
· level 2: Country; resource title; resource abstract; data type; theme; resource type; format; resource locator URL/URI; link to viewer; resource language; second language 
· Level 1: temporal reference; date of temporal reference; temporal extent;	
· Level 1: date of temporal extent with 
· level 2: individual date; interval of dates; mix individual and interval
· Level 1: Spatial resolution with 
· level 2: Spatial resolution scale; Spatial resolution distance
· Level 1:  constraints related to access and use with
·  level 2: conditions;	limitations
· Level 1: Responsible party with
· level 2: name of organisation; e-mail address contact person; responsible party role 
 

Results
· A database was created with functionalities that makes it easy to be both used and updated with new metadata that could be available in the future. 
· It was possible to find soil spatial data on the web for most of EU countries (24 out of 28, see table 1). In some cases, the national references answered that the requested information is only partially available or will be available in the next months (Spain, Greece) at the URI where only printed maps are available now. In this case, the URI of these maps was stored even if no database is currently available on the web. 
· In many cases, there is not a unique resource provider or custodian in a country, but no conflicting results have been found, i.e., soil data provided by different sources showing contrasting values of the same property.
· Croatia, Poland and Portugal have soil maps and spatial information but do not have them on the web and do not have a web service. Croatia  and Poland  have the intention to popularize soil information by web, but in an undetermined future. Portugal, in particular, will provide soil data in 2020 under the responsibility of Direção-Geral de Agricultura e Desenvolvimento Rural DGADR. 
· Cyprus and Denmark also have soil spatial information, but they share it only upon personal request. For Denmark, however, a resource was found from a different source. 
· Belgium has only separated databases for Flanders and Wallonia, and similarly in the United Kingdom for Scotland, and England and Wales. In these cases, the available information was stored, even though it was not nation-wide. 
· About 4000 instances belonging to 173 records have been found, checked and stored in Mensmeu. 


Table 1 – Country presence in the Mensmeu1.0 database
		EU Country
	Presence in Mensmeu

	Austria 
	X

	Belgium 
	X

	Bulgaria 
	X

	Croatia
	-

	Cyprus
	-

	Czechia
	X

	Denmark
	X

	Estonia
	X

	Finland
	X

	France
	X

	Germany
	X

	Greece
	X

	Hungary
	X

	Ireland
	X

	Italy
	X

	Latvia
	X

	Lithuania
	X

	Luxembourg
	X

	Malta
	X

	Netherlands
	X

	Poland
	-

	Portugal
	-

	Romania
	X

	Slovakia
	X

	Slovenia
	X

	Spain
	X

	Sweden
	X

	UK
	X




Note
The main scope of contacting people was for data searching and collection for the population of the database, however, it also allowed to advertise and popularize this initiative of ESDAC to create a database with INSPIRE compliant meta-data for most national soil services of Europe. Some countries reacted to the invitation to collaborate in this initiative by taking it as an opportunity to upload their soil data or to (re)activate their soil data web sites. All EU countries have been acquainted and are aware of the initiative. 
A main problem revealed by this survey exercise was the state of maintenance of the soil data web sites. Many times, the location of the soil data was changed or interrupted over the years, as a consequence of, for instance, a change in reference organization for the country or change in responsible people. 
The fairly large amount of useful data and information collected during this study, could allow significant and interesting elaborations about the status of soil knowledge and of its availability in Europe, and promote further initiatives of the ESDAC, the EJP and the ESP Pillar 4, not only related to the application of the INSPIRE directive. 
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