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[bookmark: _Ref105139868][bookmark: _Toc129681103]Introduction
This User Guideline is designed to provide documentation for the users of CLC+ Core[footnoteRef:2]. This documentation aims to describe all user interfaces and functionalities from the user's point of view. Furthermore, additional useful information, experiences and recommendations have been added to provide the user with the most comprehensive guideline possible. [2:  clcplus-core.land.copernicus.eu] 

[image: ]For a better understanding the described functionalities are highlighted with markers containing numbers (see example on the left side) in the text and within the screenshots. 
Further important notes and remarks are marked with a green outline.
[bookmark: _Toc65609478]
[bookmark: _Toc129681104]CLC+ Core in a nutshell
With CLC+ Core, the European Environment Agency (EEA) offers you a consistent multi-use grid-based, web-based Land Cover/Land Use (LC/LU) hybrid data repository. Following up on the CLC+ Backbone, the CLC+ Core constitutes the second stage of the CLC+ Product Suite. The CLC+ Core provides a flexible database approach to incorporate existing and future European Copernicus Land Monitoring Service (CLMS) products as well as various national land cover (LC) and land use (LU) datasets, by standardised integration along the EAGLE language, which further enables the extraction of various CLC+ Instances. CLC+ Core will thus be able to provide unprecedented information to strengthen Europe’s leading role in climate change impact mitigation and the management of environmental monitoring in support of programmes and policies such as Land Use, Land-Use Change and Forestry (LULUCF) and the European Green Deal. The goal of the CLC+ suite is to become the new European standard in land monitoring, within the CLMS. 
[image: ]
[bookmark: _Toc65610306][bookmark: _Toc106608128]Figure 1-1: CLC+ Product suite overview
0. Ingestion and extraction
An Ingestion is the input dataset resampled / aggregated to 100 x 100 m spatial resolution. Each Ingestion (section 3) consists of one or more Land Cover and or Land Use classes. These classes, so called Input Classes (section 3.6) in CLC+ Core will be used for Extractions (section 4). An Extraction can create independent data products for future instances by selecting Input Classes, adding rules that extract the required information. More information about Ingestions and Extractions are given in sections 3 and 4. 	Comment by Maria Ricci: This text was moved from Section Data Catalog, but probably should be rewritten to fit in the introduction. The goal is to give a very brief intro to what are EAGLE barcoding, ingestion and extraction

The following chapters provide a brief overview about the CLC Core System and how to perform an Ingestion or Extraction. Chapter 1 gives an introduction about how to get started and the main functionalities of the CLC+ Core. Further, you get to information about the Organizations and User that are part of the System. The EAGLE concept, as a main part of the System, is described in chapter 2. In this section you get tips and hints how to perform the EAGLE barcoding. There are already several datasets in the CLC+ Core System. The process how to ingest your own data in the System is described in chapter 3 whereas chapter 4 explains the creation of an extraction. The Frequently Asked Questions (FAQ) section (5) provides the user a summary of questions and their answers regarding the CLC+ Core environment.	Comment by Maria Ricci: Rewrite this part once the table of contents is finalized
Please note that this guideline is a living document which will be updated regularly.
[bookmark: _Toc129681105]Getting started

[bookmark: _Toc129681106]Getting started?Login to CLC+ Core
Visit 
clcplus-core.land.copernicus.eu
to login to CLC+ Core with your EIONET account. You will be automatically redirected to the EIONET authentication service.
[image: Graphical user interface, website

Description automatically generated]
Figure 1-2: CLC+ Core login page

[bookmark: _Hlk98359388]The CLC+ Core Login Page uses the EIONET Portal for authentication. If you already have an EIONET account, use your EIONET credentials to gain access: clcplus-core.land.copernicus.eu. If you are not logged in, the login app routes you automatically to the login.
If you do not have an EIONET account yet, please contact the Eionet Helpdesk to create one.
If you already have an account but forgot your password, you can reset your password here: Eionet password reset.
The European Environment Information and Observation Network (EIONET) is a partnership network of the European Environment Agency (EEA) and its 38 member and cooperating countries. EEA and Eionet gather and develop data, knowledge, and advice policy makers about Europe's environment. The Eionet helpdesk is a central contact point for support requests related to Eionet account management and IT troubleshooting on Eionet web sites, tools and services. 
Eionet user accounts are created for those who need access to Eionet websites, tools and services that require Eionet login. New user accounts can only be created by the Eionet Helpdesk and the National Focal Points. The Eionet helpdesk is manned throughout the opening hours of EEA and generally responds to the ticket within 24 hours.

[bookmark: _Toc129681107]CLC+ Core User Interface
[bookmark: _Toc65609479][bookmark: _Ref97810810][bookmark: _Toc129681108]Webpage Elements
In this section, the general page elements are described to give an overview of the structure of this website, its navigation and its content.
[bookmark: _Toc65609480][bookmark: _Toc129681109][image: ]Navigation menuHeader
The Header section contains the Navigation Menu. The different tabs will be described in the respective sections of this document: 
· Data Catalogue tab (section 2.31.8),
· EAGLE Ontology tab (section 2.42),
· About EAGLE tab (section 2.51.9),
· Organisations tab (section 2.61.3),
· Users tab (section 2.71.4) and
· User Profile tab (section 2.81.4.1).
[bookmark: _Toc65609484][bookmark: _Toc129681110]ContentMain view
[image: ][image: ]The Content represents the section between the Header and the Footer area and varies depending on which tab is opened. The Data Catalogue (section 1.8) is the landing page / starting point of CLC+ Core. To navigate through the system, simply click on the relevant navigation tabs or entries.
[image: ][image: Ein Bild, das Text, Natur, Nachthimmel enthält.

Automatisch generierte Beschreibung]	Comment by Maria Ricci: To indicate webpage areas (navigation, main view) it is better to use boxes/rectangles, and reserve numbers to indicate specific elements (eg buttons)
[bookmark: _Toc106608134]Figure 1-7: Content example - Data Catalogue

[bookmark: _Toc129681111]Auxiliary / Supporting functionsFeatures
[image: ]Breadcrumbs appear on sub-pages to show their parent pages. This helps you to identify how you got to the page you are currently working on. In addition, it provides you more information about the context. Breadcrumbs are not clickable.
[image: ][image: Graphical user interface, website

Description automatically generated]
[bookmark: _Toc106608135]Figure 1-8: Breadcrumbs 

[image: ]Pagination is only available on the page if applicable to the content of the page, for example where tables / lists exist. With the pagination you can navigate through the different pages of a table. On pages with a higher number, you can e.g., find previously ingested datasets in the example below.
[image: ][image: Ein Bild, das Text, Natur, Nachthimmel enthält.
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[bookmark: _Toc106608136]Figure 1-9: Pagination

[bookmark: _Ref97812500][bookmark: _Toc129681112]Search and Filter
[image: ]In order to search for content within CLC+ Core, an option for searching and filtering the system is available. This is the grey field / box allows you to enter text or dates. After typing your search text into the search field, please press the enter key to start the search process.
The search function can be found in several tabs in the CLC+ Core system. In the Data Catalogue you can search for Ingestions and Extractions (section 3 and 4). Here you are able to search for Information of each column (Name, Type, Created at, etc.). The function allows to search Input Classes to be used for an Extraction (section 4.4) as well as for Users or Organisations of the CLC+ Core system (section 1.3).
[image: ][image: ][image: Ein Bild, das Text enthält.

Automatisch generierte Beschreibung]	Comment by Christopher Philipsen: What is "Number 2" referring to? Section 2.2.1 only mentions "Number 1"
[bookmark: _Toc106608137]Figure 1-10: Search function example – Search by text in the data catalogue

[bookmark: _Toc129681113][bookmark: _Ref98700977]Notifications and Pop-ups 
[image: ]Inline Notifications are shown immediately after you have triggered an action for a process that runs in the background. Success Notifications are shown in grey (see example in Figure 1-11) and failed notifications in red (Figure 1-12). They will disappear automatically after a while. These notifications provide support and information on how to solve the issue. 	Comment by Christopher Philipsen: Not readable
In the example in Figure 1-12, the EAGLE mapping is missing and the Country / Region field has not been filled out – therefore these fields are highlighted in red, and you get the hint with the notification to fill out all required fields.
[image: ][image: Graphical user interface, website
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[bookmark: _Ref98847129][bookmark: _Toc106608138]Figure 1-11: Add Ingestion - Success Notification
[image: ][image: ][image: ][image: Graphical user interface, website

Description automatically generated]	Comment by Maria Ricci: Here and later: check again numbering. Keep image and text describing image on the same page	Comment by Christopher Philipsen: Multiple use of same number makes it unclear what it refers to. Also with the corresponding text above it is unclear what the numbers shall indicate. One can only guess.
[bookmark: _Ref98847093][bookmark: _Toc106608139]Figure 1-12: Add Ingestion – Notification of a failed preview due to missing EAGLE mapping and the Country/region field has not been filled out – therefore these fields are highlighted in red, and you get the hint with the notification to fill out all required fields.
[bookmark: _Ref98749786][bookmark: _Ref98749787][image: ]Pop-up notifications are messages shown on your desktop to grab your attention. The following figures show some examples for pop-up notifications (see Figure 1-13, Figure 1-14 and Figure 1-15). 
[image: ][image: Graphical user interface, website
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[bookmark: _Ref98938457][bookmark: _Toc106608140]Figure 1-13: Notification about deleting Ingestion. If an Ingestion upload was not successful, you can either delete the ingestion or retry with different datasets or input parameters.
[image: ][image: Graphical user interface, application
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[bookmark: _Ref98938435][bookmark: _Toc106608141]Figure 1-14: Notification about deleting Ingestion

[image: ][image: Graphical user interface, application
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[bookmark: _Ref98938437][bookmark: _Toc106608142]Figure 1-15: Notification about uploading documents

[bookmark: _Toc65609494][bookmark: _Ref97812510][bookmark: _Ref106803819][bookmark: _Ref106803846][bookmark: _Ref106804000][bookmark: _Toc129681114]Data Catalogue tab
[image: ]The Data Catalogue is the landing page / starting point of CLC+ Core. In the Data Catalogue, you can search for existing Ingestions and Extractions within CLC+ Core. 	Comment by Maria Ricci: Here and later: not clear to which  image this number is referring to.	Comment by Christopher Philipsen: Restructuring needed also adding reference which image a text is referring to.
An Ingestion is the input dataset resampled / aggregated to 100 x 100 m spatial resolution. Each Ingestion (section 3) consists of one or more Land Cover and or Land Use classes. These classes, so called Input Classes (section 3.6) in CLC+ Core will be used for Extractions (section 4). An Extraction can create independent data products for future instances by selecting Input Classes, adding rules that extract the required information. More information about Ingestions and Extractions are given in sections 3 and 4. 	Comment by Maria Ricci: Here and later: not clear which part of the text is general information and which a description of an image . Keep general information and image description well separated. A solution may be to structure each section with first general information, followed by a two-column layout with image on the right and description (that is, numbered parts) on the left.
[image: ]By hovering your mouse cursor over the content, the table entries turn grey and three dots appear at the end of the line. By clicking on the 3 dots, you have different options to edit the Ingestion/Extraction. Also, you can use right click to open the menu. This will be explained in more detail in section 3.7 Edit Ingestion and 4.3 Edit Extraction.
[image: ][image: ][image: Graphical user interface

Description automatically generated with low confidence][image: Ein Bild, das Text, Natur, Nachthimmel enthält.
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[bookmark: _Toc106608143]Figure 1-16: Data Catalogue
[image: ]In addition to the functionalities mentioned above, the data catalogue is the starting point for adding new data to the system (Add Ingestions),
[image: ]to start an Extraction configuration (Add Extractions),
[image: ]or to Filter and Search for Ingestions and Extractions. In order to find already existing Ingestions / Extractions within CLC+ Core, an option for searching and filtering the system is available. This is the grey field / box where you can enter a search text or filter using the two boxes:	Comment by Christopher Philipsen: Double-reference: Split into two points to explain it and make it more clear that the two buttons "Ingestions/Extractions" are filters while the text form is a search mask
· Search by text, i.e. country, region, name, type, Organisation, status, creation by/at, contact person or INSPIRE Themes (see Figure 1-18)
· Search by a Date / Range (see Figure 1-19)
· Filter the datasets by Ingestions and Extractions (see Figure 1-19 and section 3).
[image: ][image: ][image: ][image: ][image: Ein Bild, das Text, Natur, Nachthimmel enthält.
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[bookmark: _Toc106608144]Figure 1-17: Data Catalogue – Main functionalities
[image: ][image: ][image: Ein Bild, das Text enthält.
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[bookmark: _Ref100255177][bookmark: _Toc106608145]Figure 1-18: Search function – Search by text (Country)
[image: ][image: ][image: Graphical user interface
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[bookmark: _Ref100159173][bookmark: _Toc106608146]Figure 1-19: Search function – Filter by Ingestion and search by date / time-range for ingested datasets only

[bookmark: _Ref106689970][bookmark: _Ref106689962][bookmark: _Toc129681115]EAGLE Ontology tab
In the “EAGLE Ontology” tab you can inspect the current and older EAGLE ontologies. You can download the EAGLE barcoding file template you will need for the EAGLE mapping (section 2.3).
In this section, you will be further given a general overview of the EAGLE concept and the approach and implementation the CLC+ consortium used for the EAGLE mapping for the CLMS products ingested in the CLC+ Core system. To prove the concept also two national datasets for the Netherlands and Spain were EAGLE mapped and uploaded to the system.
[bookmark: _Toc129681116]EAGLE Ontology overview
[image: ]After you have clicked on “EAGLE Ontology”, you will see the EAGLE Ontology overview, which shows you a list of the EAGLE Ontology (EAGLE barcoding file) versions within CLC+ Core. You can see detailed information about the version, creation date (created on), creator (created by) and description of the respective EAGLE version.
[image: ]Users with the role “EAGLE maintenance” have the possibility to add a new version to the system. This is described in more detail in the Annex for Admin User only.	Comment by Christopher Philipsen: Does this belong into a user guide? The main target group is probably the countries which are most likely not allowed to change anything for the EAGLE ontology. Anyway refers to the admin users only, so could be taken out.
[image: ]Users are also able to download the EAGLE barcoding template using this button. Additionally, the EAGLE templates and other tools can be accessed here. You can use this template to map your dataset and upload your data together with the EAGLE mapping. This is the recommended way performing the EAGLE mapping – alternatively, the data can be mapped while editing the ingestion. 	Comment by Christopher Philipsen: Maybe better call it "barcoded" as the whole approach is called EAGLE barcoding
[image: ]You are also able to have a look at the details of each EAGLE Ontology version by clicking on the version itself or selecting on “open” within the context menu of each EAGLE Ontology version from the table. The detail page is described in section 2.4 View details of EAGLE Ontology.
[image: ][image: ][image: ][image: ][image: Graphical user interface, application
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[bookmark: _Toc98951954][bookmark: _Toc106608156]Figure 2-9: EAGLE Ontology overview

[bookmark: _Toc65609504][bookmark: _Ref98354696][bookmark: _Ref98354714][bookmark: _Toc98951908][bookmark: _Toc129681117]View details of EAGLE Ontology 
After clicking on “Open” for the specific EAGLE Ontology version (see section 7.1) you will find yourself within the EAGLE Ontology detail view. 
[image: ]Within the detail view you can find the details and structure of the specific EAGLE Ontology version and its elements. By collapsing/expanding the sections you can dig deeper into the structure of the ontology.
[image: ]Via the search field you can easily find specific EAGLE elements.  
[image: ]Additionally, you can open the details of each EAGLE element by a right-click and select “show details” or alternatively, by using the action “show details” within the context menu of the EAGLE element. 
[image: ]After you clicked on “show details” a dialog will pop up to show you all relevant information for the specific EAGLE element. You can see in which version (Version), when (created at) and by whom (created by) it was created, since (since version) and until (to version) which version it was active in the ontology, when (changed at) and by whom it has been changed (changed by) and a description.
[image: ][image: ][image: ][image: Ein Bild, das Text enthält.
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[bookmark: _Toc98951958][bookmark: _Toc106608157]Figure 2-10: View details of EAGLE Ontology

[image: ][image: Ein Bild, das Text enthält.
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[bookmark: _Toc98951959][bookmark: _Toc106608158]Figure 2-11: View details of EAGLE element

[bookmark: _Toc65609505][bookmark: _Ref97812539][bookmark: _Ref98354601][bookmark: _Ref98354609][bookmark: _Ref98356916][bookmark: _Ref98356924][bookmark: _Ref98365046][bookmark: _Ref106689708][bookmark: _Toc129681118]About EAGLE tab
Within the Navigation Menu you can find the entry “About EAGLE” which brings you directly to the homepage of the EAGLE group when clicking on it. On this page you can find additional information about EAGLE, documentations and tools and the context and background of the Pan-European Implementation of CLC+ based on the EAGLE concept. Furthermore, you have the possibility to get in direct contact with the EAGLE group.	Comment by Maria Ricci: From Geoff: Is the use of the green box always consistent? In section ‘2.5 About EAGLE tab’, this information is just what I would expect to find under such a heading
[image: Graphical user interface
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[bookmark: _Toc106608147]Figure 1-20: Homepage of the EAGLE group on land.copernicus.eu

[bookmark: _Ref98365039][bookmark: _Ref100159028][bookmark: _Toc129681119]Organisations tab
This navigation menu tab provides an overview of the registered Organisations of the CLC+ Core system.
Organisations are taken over by default from EIONET on your first login to CLC+CORE. Organisations play an important role when you define the visibility of your Ingestion or Extraction for publishing it. The visibility can be limited to users from your organisations only or for the country of the selected Organisation. 
[image: ]Search function, to search for an organisation within the system.
[image: ][image: ]
[bookmark: _Toc106608130]Figure 1-3: Menu item – Organisations

[bookmark: _Ref105142002][bookmark: _Toc129681120]Users tab
This navigation menu tab provides an overview of the registered User of the CLC+ Core system.
Users are taken over by default from EIONET on your first login to CLC+CORE. Depending on your role assigned, you have more or less rights. To open your Profile, click on your name. Now you will be forwarded to the Profile view (section 1.4.1).
[image: ]You have the possibility to search for a User.
[image: ][image: Ein Bild, das Text enthält.
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[bookmark: _Ref100263548][bookmark: _Toc106608131]Figure 1-4: Menu item - Users
[bookmark: _Ref98929079][bookmark: _Toc129681121]User Profile tab 
[image: ][image: ]To open the User Profile View you can either click on the User Profile Icon in the Header, which opens a context menu with the actions ‘My Profile’ and ‘Logout’ (Figure 1-5) or in the Users tab by clicking on your name (Figure 1-4). You will then be forwarded to the Profile view. By clicking on Logout your session will be terminated.
[image: ][image: ][image: ]
[bookmark: _Ref100263532][bookmark: _Toc106608132]Figure 1-5: User Profile – Actions

[bookmark: _Toc129681122]User Profile View
When you click on the context menu action ‘My Profile’ of the User Profile Icon you will find yourself within the User Profile view. Thus, a profile can only be changed by a person with the role ‘User Administration / support’. Within your Profile you can see several information such as:
[image: ]General Information: In this area the most important information from your user profile is shown which is username, first and last name, which organisation you are part of and your status. The EIONET button guides you to the Eionet Portal.
[image: ]Roles: In this area it is displayed what roles are assigned to you. Roles define what you as a user are allowed to do within the CLC+ Core system from a functional point of view. You are perfectly able to use the system if there are no rules assigned to you.
[image: ][image: ][image: ]
[bookmark: _Toc106608133]Figure 1-6: View User Profile (User without special roles)
	Comment by Maria Ricci: Here and later: keep consistent wording: EAGLE mapping or EAGLE barcoding?
[bookmark: _Toc129681123]General overview of the EAGLE concept EAGLE mapping	Comment by Maria Ricci: Section 3 General overview of the EAGLE concept
This section should include
- prerequisites to EAGLE mapping
- EAGLE mapping step-by-step description 
- description of the EAGLE barcoding template, inlcuding if and how to fill in the Factor column
- caveats, notes (partially already present)
- best practices/lesson learned/tips (partially already present, but not coherent. E.g. there are two separate sections with list of advice; should be merged)
[bookmark: _Toc129681124]General overview of the EAGLE concept
The EAGLE concept[footnoteRef:3] has been established to ease the collection of data of different classification systems and nomenclatures, with the aim to make them comparable. The concept is based on a set of attributes that allow the description of landscape objects. The EAGLE matrix itself is presented in the form of an Excel cross table and is subdivided into three main blocks. The matrix elements represent atomic landscape descriptors of: [3:  https://land.copernicus.eu/eagle/files/explanatory-documentation/eagle-docu (Version 3.1.2, 2021)] 

I. LAND COVER Components – LCC,
II. LAND USE Attributes – LUA,
III. LAND CHARACTERISTICS – LCH
In the CLMS products, such as the HRLs, each class in the nomenclature is coded by a specific number and definition. Compliance with the EAGLE data model is ensured by switching to an object-based approach, providing an INSPIRE-compatible distinction between LCC, LUA and complementary object characteristics (CH). The connection and compliance of the hierarchical CLC-driven and CODE level-based nomenclature to the EAGLE data model is established via the EAGLE barcoding file. The EAGLE barcoding values (see Annex 1 Table 0‑1: ) provide a semantic translation of class definitions into the EAGLE matrix elements[footnoteRef:4].  [4:  https://land.copernicus.eu/eagle/files/documents-and-reports/eagle-matrix-t2-2_bar-coding-manual] 

Figure 2-1 shows HRL IMD as example: the Barcode of value 5 means that the input class directly relates to the EAGLE element (LCC_1_1_1 Sealed Artificial Surfaces and Constructions) and therefore the spatial coverage of the class can be considered the spatial coverage of the EAGLE element. A pure exclusive solitary element and nothing else besides the 5-coded element is contained. Additionally, a factor defines the coverage of the EAGLE element for the Input Class. Value range is from 0.0 to 1.0. Together with the percentage coverage of the Input Class for each cell it defines the coverage of the EAGLE element for each cell. For example, if an Input Class has got a percentage coverage of 80% for the specific cell and a factor of 0.5 is applied to the specific EAGLE element, the coverage of the EAGLE element for this cell is 40%.
[image: ]
[bookmark: _Ref98942013][bookmark: _Hlk100051100][bookmark: _Toc106608148]Figure 2-1: The EAGLE matrix for HRL Imperviousness degree (excerpt).
[bookmark: _Toc129681125]Prerequisites to EAGLE mapping
· Download and study the EAGLE conceptual documentation (<link>), containing the definitions of the EAGLE elements
· Have a good knowledge of the dataset you want to ingest and the definitions of the classes to be mapped/coded
· If there are too many classes, you may aggregate them (see later)
[bookmark: _Toc129681126]The EAGLE mapping template
· The latest version of the EAGLE mapping template can be downloaded from the EAGLE Ontology tab
· It is an Excel file with 3 sheets: the first contains the EAGLE cross-matrix, the second is used for EAGLE mapping, the third contains the definition of the barcodes
· The sheet Vertical Barcoding is used to EAGLE map classes
· Each class is represented by a double column with the structure... (here add image or example table)
· 100% EAGLE compliant means… (explain)
· The Factor column is used for (explain)
· The classes are differentiated by colour into the three landscape descriptors mentioned above (Land Cover Components, Land Use Attributes, Land Cover Characteristics)
· Withing these groups each line represents one of the elements which can be coded
· You can find additional information at <link>
[bookmark: _Toc129681127]How to do the EAGLE mapping
In this section we describe how to use the EAGLE matrix template to map your classes. Alternatively, you can EAGLE map the classes during ingestion. See Section 4 for more information.
To EAGLE map the classes:

1. Download the latest version of the EAGLE template from the EAGLE Ontology tab (see Section 2.2).
2. Create one column for each class in the sheet “Vertical_BarCoding”, following the predefined structure. Important: do not alter the structure of the template, otherwise during Ingestion the mapping template will not be ingested correctly
3. For each class and each row (EAGLE element), enter the correct EAGLE barcode. You can find an overview of the barcodes and their meaning in sheet “BarCoding_Definition”, as well as in Annex 1. Note: zeros do not need to be written.
4. Proceed iteratively: first try to stay as close as possible to the class and EAGLE element definitions, then in successive rounds refine the mapping by checking consistency, removing unnecessary details…
5. Check the classes afterwards for possible duplications, meaning classes which are coded the same. In such a case aggregating the similar classes which are resulting in the same mapping could be an option to reduce the number of classes. See the green note box below.

Note: In general, you need to map all classes. There is a possibility to re-structure / aggregate your classes to a less detailed level in an external GIS BEFORE uploading them to the system. This is recommended if your national dataset is very detailed which does not provide more value to the extraction but to reduce the amount of input classes and the effort of the EAGLE mapping. In Figure 2-8 below, the original 337 classes (GEWASCODE) from the Dutch LPIS dataset were reduced /aggregated to 16 classes (LGN). To do this:
· Add a new column (enter name and select datatype integer)
· Select all polygons with value i.e. 372 (select by attributes)
· Open the filed calculator and add value 1 for all selected entries
· Repeat until all values have a new class code assigned
· Now, that you have everything reclassified, you can start the EAGLE mapping
[image: Ein Bild, das Tisch enthält.

Automatisch generierte Beschreibung]   [image: Ein Bild, das Tisch enthält.

Automatisch generierte Beschreibung]
[bookmark: _Ref99878072][bookmark: _Toc106608155]Figure 2-8: The original 337 classes (GEWASCODE) from the Dutch LPIS dataset were reduced /aggregated to 16 classes (LGN).	Comment by Christopher Philipsen: Figure should be included in "green box" and make more clear what is aggregated to what class

[bookmark: _Toc129681128]Approach and implementation used by the CLC+ CORE Consortium	Comment by Christopher Philipsen: Proposal to move section to annex
It should be mentioned that the EAGLE mapping was performed to the best of the CLC+ Core consortiums’ knowledge and belief using a ‘simplified’ approach. The aim of this approach was not to describe the Ingestion in the best and most extensive way, it is more to have the best basis for the planed Extraction. 
Therefore, we established several rules (section 3.5.12.2.1), which we followed performing the EAGLE mapping and might help other users creating their own mapping. With this approach the following datasets have been ingested as detailed in 

Table 2‑1. They are detectable as they were created exclusively by the „User Admin /Support CLC+ Core“ User.

[bookmark: _Ref100229446]

[bookmark: _Toc106608214]
Table 2‑1: Datasets used for Ingestion into the CLC+ Core System by the CLC+ Core Consortium.
	Product Category
	Product Name (long)
	Product Name (short)
	Reference year
	Data format
	comments

	HRLs

	Imperviousness
	Built up
	IBU_010m_18
	HRL 2018
	Raster
	 

	Imperviousness
	Degree of Imperviousness
	IMD_010m_18
	HRL 2018
	Raster
	

	Forest
	Tree Cover Density
	TCD_010m_18
	HRL 2018
	Raster
	

	Forest
	Forest Type 
	FTY_010m_18
	HRL 2018
	Raster
	 

	Forest
	Dominant Leaf Type
	DLT_010m_18
	HRL 2018
	Raster
	 

	Grassland
	Grassland
	GRA_010m_18
	HRL 2018
	Raster
	 

	Water and Wetness
	Water and Wetness
	WAW_010m_18
	HRL 2018
	Raster
	 

	Small Woody Feature
	Small Woody Feature
	SWF_005m_15
	HRL 2015
	Raster
	

	Small Woody Feature
	Small Woody Feature
	SWF_005m_18
	HRL 2018
	Raster
	

	CLC / CLC+ Backbone

	CLC raster
	Corine Land Cover
	CLC_100m_18
	CLC 2018
	Raster
	 

	CLC+ Backbone
	Corine Land Cover Plus Backbone
	CLC+BB_010m_18
	CLC+ BB 2018
	Raster
	 

	Hotspots/Local Components

	Urban Atlas
	Urban Atlas LC/LU
	UA LC/LU 18
	Hotspot 2018
	Vector
	 

	Urban Atlas
	Urban Atlas LC/LU
	UA LC/LU 12
	Hotspot 2012
	Vector
	 

	Riparian Zones
	Riparian Zones LC/LU
	RZ LC/LU 18
	Hotspot 2018
	Vector
	 

	Riparian Zones
	Riparian Zones LC/LU
	RZ LC/LU 12
	Hotspot 2012
	Vector
	 

	Natura 2000
	Natura 2000 LC/LU
	N2K LC/LU 18
	Hotspot 2018
	Vector
	 

	Natura 2000
	Natura 2000 LC/LU
	N2K LC/LU 12
	Hotspot 2012
	Vector
	 

	Coastal Zones
	Coastal Zones LC/LU
	CZ LC/LU 18
	Hotspot 2018
	Vector
	 

	Coastal Zones
	Coastal Zones LC/LU
	CZ LC/LU 12
	Hotspot 2012
	Vector
	 

	National Datasets

	National dataset NL
	Bestand Bodemgebruik
	BBG 15
	2015
	Vector
	Aggregated to less classes by consortium

	National dataset NL
	BRP Agricultural Parcels (Gewasparcelen)
	BRP 18
	2018
	Vector
	Aggregated to less classes by consortium

	National dataset ES
	National Land Cover and Land Use System (SIOSE) - Land Cover
	SIOSE - Land Cover
	2017
	Vector
	

	National dataset ES
	National Land Cover and Land Use System (SIOSE) -	Land Use
	SIOSE - Land Use
	2017
	Vector
	


Source: https://land.copernicus.eu/ and national authorities

[bookmark: _Ref100261850][bookmark: _Toc129681129]Mapping Approach of the Consortium	Comment by Christopher Philipsen: Represents "best practices" and can be kept here as part of chapter 3, while the part above is too detailed and does only confuse the reader. That part could be moved to the annex.
a. Stick to the guidelines / nomenclature	Comment by Maria Ricci: Which guidelines? This document? Which nomenclature? Not clear
Go through the guidelines document, check the definition chapter, and identify land cover, land use and characteristics aspects. Also keep in mind the list of included categories.	Comment by Maria Ricci: Which categories?
b. Reduce complexity 
Limit the complexity and simplify the barcoding. Focus on the most useful codes and highest possible hierarchy levels, considering the future extractions.	Comment by Maria Ricci: This recommendation is repeated also later, but it is not further explained anywhere. Why barcoding is done in view of future extractions? 
[image: Table
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[bookmark: _Toc106608149]Figure 2-2: Comparison simplified or more explicit barcoding
c. Do not barcode zeros
Leave 0 empty. Everything that is not barcode 1-6 or X is implicit 0 and will not be considered in ingestion or extraction.	Comment by Christopher Philipsen: Use of code X needs further explanation
d. Try to not interpret 
Open sea is 100% marine water and therefore mapped with value of 5. It likely includes fishing but has not been mentioned in the guidelines thus, this LCC was not mapped (Figure 2-3).
On the other hand, sometimes the Land Use is absolutely clear from the nomenclature. The Netherlands BBG dataset describes on class: "Inland water for mineral extraction”, which can be mapped as displayed in Figure 2-4.
[image: Coastal Zones - Open sea land cover components, land use attributes]
[bookmark: _Ref100052219][bookmark: _Toc106608150]Figure 2-3: Coastal Zones - "Open Sea" land cover components, land use attributes
[image: Table
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[bookmark: _Ref100052208][bookmark: _Toc106608151]Figure 2-4: NL BBG - "Inland water for mineral extraction"
e. Interpretation might be necessary for differentiation	Comment by Maria Ricci:  d. And e. Are not clear. When is it allowed to interpret?
Even if we stated under d. that interpretation should be avoided, sometimes the barcoding will need a little “interpretation” to differentiate classes or their use.	Comment by Christopher Philipsen: Shall Figure 2-5 below be referred here? Not mentioned in text and without context difficult to understand.
[image: Table
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[bookmark: _Toc106608152]Figure 2-5: Natura 2000 - "(Semi-)Natural Forest" vs "Plantations" land use attribute mapping
f. Consider Land Cover and Land Use separately 
Not always both land cover and land use will be useful for extractions. Sometimes we have a very heterogeneous land cover setting but clear land use, and vice-versa. Some classes will not offer much insight due to a (potential) combination of abiotic, biotic and water land cover components. For such classes, the land use section might be more useful.
[image: Table
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[bookmark: _Toc106608153]Figure 2-6: NL BBG - "Sports Area" which includes land cover component ice rinks
[image: A picture containing graphical user interface
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[bookmark: _Toc106608154]Figure 2-7: NL BBG - "Sports Area" has a clear land use barcoding

For a better understanding of the data and to describe the parent classes content wise in more detail for a first LULUCF test case, the Level 1 classes are differentiated into subtypes of these LULUCF parent classes. The Level 2 and 3 classes are no official classes, and each country may define the classes in the way that best suits the country’s specific characteristics. This concrete subdivision is based on the examples mentioned in the official class definitions or auxiliary subdivision done by the EAGLE group[footnoteRef:5] and adapted by the CLC+ Core consortium (Table 2-2). It is recommended to involve specific experts to support the subclass definitions to best meet the reporting requirements.	Comment by Maria Ricci: These last two paragraphs are not clear, need more contextualisation	Comment by Christopher Philipsen: Only for LULUCF related ingestions? The guide should probably provide a more general description for multiple purposes [5:  LULUCF_classes_simplified_EAGLE_query_rules_20210325.xlsx (Provided by EAGLE Group) ] 

Further, the consortium recommends assigning the EAGLE elements to the respective (sub)classes. In a first round, select all the required EAGLE elements that should describe the subclass as best as possible. In Table 2‑2, an example is shown of the category “Grassland” with its subclasses and the identified EAGLE elements relevant for extraction. The procedure has to be done for all the remaining categories as well. In a second round check the availability of the EAGLE element in the input classes together with the barcoding value. This second round is very important to ensure that the rule will have an output. If the rule is not true, the outcome will be empty. I.e. forest class “clear cuts” can be described best with the following EAGLE elements: LCC “bushes/shrubs and herbaceous vegetation“, LUA “forestry” and LCH “clear cut” besides other elements. In this case the LCH attribute is not barcoded in any of the CLC input classes although it would be very well describing this subclass. Due to this fact it cannot be used in the rule or if used, the output would be empty. 



[bookmark: _Ref105173479][bookmark: _Hlk105096858][bookmark: _Toc105110049]
[bookmark: _Ref106805299][bookmark: _Toc106608215]Table 2‑2: Excerpt of the LC/LU classes (here Grassland) with sub stratification and corresponding EAGLE elements relevant for extraction. Proposal EAGLE Group[footnoteRef:6] supplemented by consortium. The procedure has to be done for all the remaining classes as well. 	Comment by Maria Ricci: This part is not clear. Why is this table relevant? Proposal to move it to Annex [6:  LULUCF_classes_simplified_EAGLE_query_rules_20210325.xlsx (Provided by EAGLE Group) ] 

	Level 1	Comment by Maria Ricci: This table needs better formatting, especially of the extraction rules (if you decide to keep it)
	Level 2
	Level 3
	dataset
	LCC
	LUA
	LCH
	code CLMS
	code ES
	code NL

	Grassland
	Agriculture Use
	Pasture Use
	CLC
	
	1_1_1 commercial crop production
	5_1_2_2 no crop rotation
5_1_6_2 Pasture-meadow
	(
	cov("LCC-graminoids", 5)>=50&&
	cov("LCC-herbaceous-vegetation", 5)>=30
)&&
(
	cov("LUA-commercial-crop-production", 5)>=30
)&&
(
	cov("LCH-no-crop-rotation", 5)>=30||
	cov("LCH-pasture-meadow", 5)>=30
)
	(
	cov("LCC-graminoids", 5)>=30||
	cov("LCC-graminoids", 3)>=30
)&&
(
	cov("LUA-other-primary-production", 3)>=30
)
	(
	cov("LCC-graminoids", 5)>=30&&
	cov("LCC-herbaceous-vegetation", 2)>=30
)&&
(
	cov("LUA-commercial-crop-production", 5)>=30
)

	
	
	
	SIOSE LU
	 
	1_5 other primary production
	
	
	
	

	
	
	
	SIOSE LC
	2_2_1 graminiods
	
	
	
	
	

	
	
	
	BRP
	2_2_1 graminiods
	1_1_1 commercial crop production
	
	
	
	

	
	
	
	BBG
	2_2 herbaceous_vegetation
	
	
	
	
	

	
	
	
	CLC+
	2_2 herbaceous_vegetation
	 
	 
	
	
	

	
	
	
	GRA
	2_2_1 graminiods
	
	
	
	
	

	
	
	Managed Grassland
	CLC
	2_2_1_1 grasses
	 
	5_1_2_2 no crop rotation 
5_1_1_2 managed grassland
	(
	cov("LCC-graminoids", 5)>=50&&
	cov("LCC-herbaceous-vegetation", 5)>=50
)&&
(
	cov("LUA-commercial-crop-production", 5)>=30
)&&
(
	cov("LCH-no-crop-rotation", 5)>=30&&
	cov("LCH-pasture-meadow", 5)>=30&&
	cov("LCH-managed-permanent-grassland", 5)>=30
)
	(
	cov("LCC-graminoids", 5)>=30||
	cov("LCC-graminoids", 3)>=30
)&&
(
	cov("LUA-commercial-crop-production", 5)>=30
)
	(
	cov("LCC-graminoids", 5)>=30&&
	cov("LCC-herbaceous-vegetation", 2)>=30
)&&
(
	cov("LUA-commercial-crop-production", 5)>=30
)&&
(
	cov("LCH-managed-permanent-grassland", 5)>=30
)

	
	
	
	SIOSE LU
	 
	 1_1_1 commercial crop production
	 
	
	
	

	
	
	
	SIOSE LC
	 2_2_1 graminiods, 2_2 herbaceous_vegetation
	 
	 
	
	
	

	
	
	
	BRP
	2_2_1 graminiods
	1_1_1 commercial crop production
	5_1_1_2 managed permanent grassland
	
	
	

	
	
	
	BBG
	 
	 
	 
	
	
	

	
	
	
	CLC+
	2_2 herbaceous_vegetation
	 
	 
	
	
	

	
	
	
	GRA
	2_2_1 graminiods
	 
	 
	
	
	

	
	Non Agriculture Use
	Natural/Semi-natural grassland
	CLC
	
	6_3_1          Land areas not in other economic use
	5_1_4_1_1 no ploughing
5_1_4_5_1 no irrigation
5_1_4_2_1 no fertilizing
5_1_4_3_1 no weed control
5_1_4_4_1 no pest control
5_1_4_7_1  no drainage
	(
	cov("LCC-graminoids", 5)>=50&&
	cov("LCC-herbaceous-vegetation", 5)>=50
)&&
(
	cov("LUA-land-areas-not-in-other-economic-use", 2)>=30
)&&
(
	cov("LCH-no-ploughing", 5)>=30||
	cov("LCH-no-irrigation", 5)>=30||
	cov("LCH-no-fertilizing", 5)>=30||
	cov("LCH-no-weed-control", 5)>=30||
	cov("LCH-no-pest-control", 5)>=30||
	cov("LCH-no-drainage", 5)>=30
)
	(
	cov("LCC-graminoids", 5)>=50||
	cov("LCC-grasses_sedges_rushes_cereals ", 3)>=50
)
	(
	cov("LCC-graminoids", 5)>=30
)&&
(
	cov("LUA-land-areas-not-in-other-economic-use", 5)>=30
)

	
	
	
	SIOSE LU
	 
	 
	 
	
	
	

	
	
	
	SIOSE LC
	 2_2_1_1 Grasses, Sedges, Rushes, Cereals
	 
	 
	
	
	

	
	
	
	BRP
	2_2_1 graminiods
	 6_3_1          Land areas not in other economic use
	 
	
	
	

	
	
	
	BBG
	
	 
	 
	
	
	

	
	
	
	CLC+
	2_2 herbaceous_vegetation
	 
	 
	
	
	

	
	
	
	GRA
	2_2_1 graminiods
	 
	 
	
	
	





[bookmark: _Toc105109999][bookmark: _Toc129681130]Lessons learned and best practices for the EAGLE barcoding approach	Comment by Maria Ricci: Rewrite this section to include also points listed under "Mapping approach of the consortium"
[bookmark: _Hlk105103923]In the meanwhile, the consortium gained valuable experience about the EAGLE mapping in regard to ingesting and extracting datasets into and from the CLC+ Core System. As the EAGLE mapping approach is not trivial, the following lessons learned can be summarized by the consortium: 
· The EAGLE model must be studied in depth along with the dataset/nomenclature to be barcoded, which must be divided into its fractions. Due to the number of EAGLE elements and possibilities for the barcode value, the process of barcoding must be done thoughtfully. After an initial version is produced, it may need to be revised and discussed several times until it leads to a 'final' version.
· Understanding the nomenclatures are crucial. If the nomenclatures do not contain detailed descriptions of the respective classes, barcoding is all the more difficult. Often the class definitions leave much room for interpretation or even contradict each other. The point is to clearly express what characterises the individual class and not to try to describe everything that exists or that one could think of as well as possible.
· In most hierarchical nomenclatures, level 1 classes are already described, which are then further stratified and specified by the next level, which can make barcoding difficult. 
· Expert knowledge of the datasets is therefore extremely valuable for meaningful barcoding. Nevertheless, the determination of the barcode value will be subjective depending on the responsible performing the barcoding.
· Since extractions are highly dependent on both the selected input classes and the barcoding, a comprehensive knowledge of them is essential. 
· In general, the more heterogeneous the classes are, the more difficult and elaborative the barcoding will become. 
· In the best case, you already have a concept in mind of what you want to extract, but this is not obligatory. In the case, the barcoding has to be reworked and adapted if no optimal results can be achieved.
· The required LCC, LUA and LCH attributes are primarily determined by the requirements of the extraction/instance classes.
· Changes in the EAGLE barcoding template are covered with the CLC+ System. The system is always updated to the latest version of the template. Older versions are stored in the system and ingestions and extractions based on the older versions remain valid. Only if the EAGLE mapping is performed on an older version, it will not be possible to upload this older template but rather needs to be updated/transferred to the latest version.


[bookmark: _Ref106803670][bookmark: _Toc129681131]Generic Ingestion and extraction workflow	Comment by Maria Ricci: This section should contain also a motivation, why ingestion and extraction are so interdependent
The key steps required in the development of an ingestion and extraction are:
1. Knowledge of Reporting or extraction requirements
2. Development of an extraction concept
3. Identification and selection of relevant and required datasets 
4. Performing an EAGLE mapping suitable for the extractions 
5. Ingest dataset into the CLC+ Core System
6. (Optional) Adaption of EAGLE barcoding and re-ingestion
7. Publish ingestion
8. Selection of Input Classes
9. Definition of Output Classes including extraction rulesets
10. Perform an Extraction
11. Publish Extraction
	Ingestion
	[image: Diagram

Description automatically generated]	Comment by Maria Ricci: Here EAGLE mapping is only a step of Ingestion, but given its importance and complexity, it would be better to give it more prominence, e.g. Separate it from Ingestion

	Extraction
	


[bookmark: _Toc106608160]Figure 3-2: Generic workflow for creation ingestion and extraction.

[bookmark: _Ref104891896][bookmark: _Ref100159227][bookmark: _Ref100160248][bookmark: _Toc129681132]Ingestions 	Comment by Maria Ricci: Missing a section about prerequisites: which datasets can be ingested, which formats are allowed
As mentioned in the introduction, users are able to add already existing datasets to the CLC+ Core, such as products of the Copernicus CLMS portfolio as well as national datasets by performing an Ingestion. Ingestion means to upload datasets to the system and make it available and usable for all users, a selected user group or only for the organization of the ingesting user. Figure 3-1 provides a simplified overview of the Ingestion process.
[image: ]
[bookmark: _Ref100264360][bookmark: _Toc106608159]Figure 3-1: Simplified Ingestion workflow
Dataset to be uploaded can be common raster and vector file formats:
· Shapefile (shp as zip)
· Geopackage (gpkg)
· File geodatabases (gdb)
· Hierarchical Data Format (HDF5) 
· GeoTiff (tif/tiff)
Several additional documents can accompany the dataset, such as a metadata file, a legend / style file (section 3.1) and the EAGLE barcoding files (section 2.3). By adding them at ingestion creation, the information is extracted automatically, otherwise the user need to add this information manually at a later stage. An ingestion has been successfully processed, once it is in the status draft.
An ingestion comprises the following steps, which are described in more detail in this section below:
a) Upload the data (either by attaching a local dataset directly within the "Upload Dataset" field or by providing a dataset download URL) and configure its settings (section Add Ingestion3.2)
b) Map the Input Classes to the respective EAGLE[footnoteRef:7] barcoding using the EAGLE barcoding template (section 2.3). Alternatively, the mapping can be performed in the system itself (section 3.7 Edit Ingestion) [7:  https://land.copernicus.eu/eagle/files/explanatory-documentation/eagle-docu (Version 3.1.2, 2021)] 

c) Edit, preview, start ingestion and publish the ingestion
Please consider that the ingestion will be resampled[footnoteRef:8] and aggregated to 100 x 100 m. This reduced spatial resolution needs to be taken into account while setting up the extraction rules (section 4.5.1). [8:  Rasterization to 10 m resolution for vector products first] 

[bookmark: _Ref98361535]
[bookmark: _Ref106803947][bookmark: _Ref106803952][bookmark: _Ref106804038][bookmark: _Ref106804090][bookmark: _Ref106804107][bookmark: _Toc129681133]Add Ingestion
[bookmark: _Toc129681134]Projections (of national datasets)
In general, datasets in national projections can be ingested into the CLC+ Core. Since there is such a large number of different projections, we ask for your understanding that the system cannot take all projections into account. We have therefore limited ourselves to the projections that are supported as national projections in the CLMS products.

[bookmark: _Toc129681135]Raster dataset
[image: ]Clicking the ‘Add Ingestion’ button opens the ‘Add Ingestion’ dialog where you can define the data format of your dataset (step 1). 
[image: ][image: ]
[bookmark: _Toc106608161]Figure 3-3: Add Ingestion - Step 1 (Data format) - here raster file
[image: ]In a second step, further information, such as name and country / region that describe the data can be entered (step 2). All mandatory fields are marked with a *. In this example, we will upload the HRL Imperviousness (IMD) for Malta. Since we want to ingest the whole country, we do not specify a region.
[image: ][image: ]
[bookmark: _Toc106608162]Figure 3-4: Add Ingestion - Step 2 (Parameter)
Ingest dataset from local computer
[image: ]The data can be uploaded directly from a computer or by entering an URL where the data shall be collected from (step 3). Please also refer to section 3.3 Remarks on the ingestion process. The supported file formats for raster files are: 
· Hierarchical Data Format (HDF5) 
· GeoTiff (tif/tiff)
In this example below, we chose the file upload from a local computer. By doing this, an attachment is added to the dialog. In case the file size is larger than 5 GB, a warning appears recommending using an URL upload as the file upload might take a long time. 
[image: ][image: ][image: ][image: Ein Bild, das Text enthält.

Automatisch generierte Beschreibung]	Comment by Maria Ricci: Here and in images after: repeated circled numbers are confusing. If the number is not referring to any particular UI element, but to the view in general, it is better to omit it
[bookmark: _Toc106608163]Figure 3-5: Add Ingestion - Step 3 (Data upload via local computer)
Ingest dataset from URL

In another example below, we chose the URL upload from the CLMS portal. Select the required files on the download page (put them in the shopping cart). After sending the order, you will retrieve a download link via the CLMS portal (depending on the processing time) and per email.
Note: please use a direct download URL (a link that automatically starts the download immediately). Consider that the system can only process links which do not require a user login.
[image: ][image: ][image: Ein Bild, das Text enthält.

Automatisch generierte Beschreibung]
[bookmark: _Toc106608164]Figure 3-6: Add Ingestion - Step 3 (Data upload via URL)
[image: Ein Bild, das Tisch enthält.

Automatisch generierte Beschreibung]	Comment by Maria Ricci: This part is specific to CLMS portal, therefore out of scope for this guideline. Figure 3-6 is enugh
[bookmark: _Toc106608165]Figure 3-7: Add Ingestion -Step 3 (Get download link via CLMS portal)
[image: Ein Bild, das Text enthält.

Automatisch generierte Beschreibung]  [image: Ein Bild, das Text enthält.
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[bookmark: _Toc106608166]Figure 3-8: Add Ingestion - Step 3 (Get download link via the portal and via email)

After selecting the dataset, you need to define if the dataset has discrete or continuous values[footnoteRef:9]. For example, the HRL WAW and all local components consists of discrete objects, which have known and definable boundaries. A lake is a discrete object within the surrounding landscape. The HRL TCD and IMD however, represent continuous values, as their values range from 0-100 %, indicating the degree of their respective characteristic.  [9:  https://desktop.arcgis.com/en/arcmap/10.3/manage-data/raster-and-images/discrete-and-continuous-data.htm] 


[image: ]In step 4, you have the possibility to exclude a class code from being processed. This is recommended for datasets with continuous values to exclude values you don’t want to have in the statistics (i.e. NoData) (step 4). In this case, we want to exclude 255 and 254 from being ingested. Please press enter after entering the value. Alternatively, for discrete datasets, you are able to hide the values when editing the data (section 3.7).
Additionally, you can enter a layer name which shall be used to generate input classes if there are more than one layers per dataset (if several layers are stored in a .gdb for example). If nothing is defined, the first layer will be selected. In this case, this field can be omitted. 
Please make sure to avoid special characters, otherwise an error will occur. Please also refer to section 3.3 to learn about the limitations of data uploads. 
[image: ][image: ][image: Ein Bild, das Text enthält.
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[bookmark: _Toc106608167]Figure 3-9: Add Ingestion - Step 4 (exclude values and enter layer name)
[image: ]The fifth step is optional and provides you with the possibility to upload additional,You can optionally upload: supporting files that help to understand the content, such as:
· Metadata files, used to automatically fill the data descriptions	Comment by Maria Ricci: More information needed about metadata file. How is it used exactly? Format? Is there a template?
· Legend files, used to define the style for the Ingestion Classes. Supported formats are:  (QGIS layer style file (.qml) or SLD (Styled Layer Descriptor) file (.sld);. Note that ArcGIS Layer Files (.lyr) are not supported),. 
· EAGLE Barcoding files, used to define the EAGLE mapping. 
These additional files will be used to prefill the data descriptions and define the EAGLE mapping as well as the style for the Ingestion Classes (step 5). The upload of these documents can also be performed at a later stage (section 3.7).
[image: Ein Bild, das Text enthält.

Automatisch generierte Beschreibung][image: ][image: Ein Bild, das Text enthält.
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[bookmark: _Toc106608168]Figure 3-10: Add Ingestion - Step 5 (upload additional datasets (i.e. EAGLE barcoding file))
[image: ][image: Ein Bild, das Text enthält.

Automatisch generierte Beschreibung][image: Ein Bild, das Text enthält.

Automatisch generierte Beschreibung]	Comment by Christopher Philipsen: Replication of images showing the same or very similar content, like the figure before and this one showing simply two different files being selected, should be avoided.
[bookmark: _Toc106608169]Figure 3-11: Add Ingestion - Step 5 (upload additional datasets (i.e. Metadata file))
[image: ]The last option allows you to specify whether the raw data (original dataset) can be retained in the system after processing. The raw data will only be accessible to users of the same organization and the admin user - and only if the ingestion processing fails. Otherwise retrying a failed ingestion processing step would not be possible.	Comment by Maria Ricci: Need to explain why this option exists at all. Why should the user decide it? What are the advantages?
As soon as the processing step is finished, the raw data cannot be downloaded anymore by anyone. Finally, if you have defined all upload parameters, the dataset can be added by pressing the ‘ADD’ button. While the upload is performed, please do not leave the page.
[image: ][image: ] [image: Ein Bild, das Text enthält.
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[bookmark: _Toc106608170]Figure 3-12: Add Ingestion - Step 6 (start the upload)
[image: Ein Bild, das Text enthält.
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[bookmark: _Toc106608171]Figure 3-13: Add Ingestion - Step 6 (stay on page)

[bookmark: _Toc129681136]Vector dataset
[image: ]Clicking the ‘Add Ingestion’ button (section 1.8) opens the ‘Add Ingestion’ dialog where you can define the data format of your dataset (step 1). 
[image: ][image: ]
[bookmark: _Toc106608172]Figure 3-14: Add Ingestion - Step 1 (Data format) - here vector file
[image: ]In a second step, further information, such as name and country / region that describes the data can be entered (step 2). All mandatory fields are marked with a *. In this example, we will upload the Urban Atlas 2018 for Innsbruck. As we want to ingest the area of Innsbruck only in this example, we do specify Tyrol as region.
[image: ] [image: Ein Bild, das Text enthält.
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[bookmark: _Toc106608173]Figure 3-15: Add Ingestion - Step 2 (Parameter)
[image: ]The data can be uploaded directly from your computer or by entering an URL where the data shall be collected from (step 3). Please also refer to section 3.3 Remarks on the ingestion process. The supported file formats for vector files: 
· shapefile - When uploading a shapefile (shp), its elements (*.shp, *.dbf, *.shx, *.prj) need to be zipped	Comment by Christopher Philipsen: In case of Shapefiles the file parts needed (*.shp, *.dbf, *.shx, *.prj) and not needed (*.qmd, *.shp.xml) should be listed to avoid upload of incomplete shapefiles.
· geopackage (gpkg)
· file geodatabases (gdb), the gdb, recognized as folder by the operating systems, needs to be zipped
· Hierarchical Data Format (HDF5) 
In this example below, we chose the file upload from a local computer. If successfully defined, an attachment is added to the dialog. If the file size is larger than 5 GB, a warning appears recommending using an URL upload as the file upload might take a long time. 
[image: ][image: ][image: ][image: Ein Bild, das Text enthält.

Automatisch generierte Beschreibung] [image: Ein Bild, das Text enthält.
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[bookmark: _Toc106608174]Figure 3-16: Add Ingestion - Step 3 (Data upload via local computer)
In this example below, we chose the URL upload from the CLMS portal. Select the required files on the download page (put them in the shopping cart). After sending the order, you will retrieve a download link via this page (depending on the processing time) and per email. Copy the link and enter the URL in the dialog. 
Note: please use a direct download URL (link that automatically starts the download immediately). Consider that the system can only process links which do not require a user login.

[image: ][image: ][image: ] [image: Ein Bild, das Text enthält.
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[bookmark: _Toc106608175]Figure 3-17: Add Ingestion - Step 3 (Data upload via URL)
[image: Ein Bild, das Text enthält.

Automatisch generierte Beschreibung][image: Ein Bild, das Text enthält.

Automatisch generierte Beschreibung][image: Ein Bild, das Text enthält.

Automatisch generierte Beschreibung]	Comment by Christopher Philipsen: UA/CLMS portal specific, thus not needed
[bookmark: _Toc106608176]Figure 3-18: Add Ingestion - Step 3 (Get download link via the portal and via email)
For the vector file, the Attribute Name from the dataset (column from the attribute table) which shall be used as Input Parameter for the Class Code needs to be entered, for the raster dataset this is not required as raster dataset usually consists of one band only. Please select an integer field (the code and not its description). In general, strings also work as long as they do not have any special characters. Allowed: digits, upper-lower case, hyphen, underscore. In this case, we chose ‘code_2018’.
[image: Ein Bild, das Tisch enthält.
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[bookmark: _Toc106608177]Figure 3-19: Add Ingestion - Step 3 (Enter Attribute Name from the dataset (column from the attribute table) which shall be used as Input Parameter for the Class Code needs to be entered). Here: code_2018
After selecting the dataset, you need to define if the dataset has discrete or continuous values[footnoteRef:10]. For vector data currently only discrete values are specified. In this case, the Urban Atlas consists of discrete values indicating the degree of its according characteristic. [10:  https://desktop.arcgis.com/en/arcmap/10.3/manage-data/raster-and-images/discrete-and-continuous-data.htm] 

[image: ]In step 4, you have the possibility to exclude a class code from being processed. This is recommended for datasets with continuous values to exclude values you don’t want to have in the statistics (i.e. NoData). In this case, we do not want to exclude any value from being ingested. Alternatively, for discrete datasets you are able to hide the values when editing the data (section 3.7).
Additionally, you can enter a layer name which shall be used to generate input classes if there are more than one layers per dataset (if several layers are stored in a .gdb for example). If nothing is defined, the first layer will be selected. In this case, we have three layers and we need the first one. We write ‘AT005L3_INNSBRUCK_UA2018’ but the first layer would be selected by default anyways. 
Please make sure to avoid special characters, otherwise an error will occur. Please also refer to section 3.3 to learn about the limitations of data uploads.

[image: ][image: ][image: Ein Bild, das Text enthält.
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[bookmark: _Toc106608178]Figure 3-20: Add Ingestion - Step 4 (exclude values and enter layer name)
[image: ]The fifth step provides the possibility to upload additional, supporting files that help to understand the content, such as the metadata files, legend files (QGIS layer style file (.qml) or SLD (Styled Layer Descriptor) file (.sld); ArcGIS Layer Files (.lyr) are not supported), EAGLE Barcoding files. These additional files will be used prefill the data descriptions and define the EAGLE mapping and the style to the Ingestion Classes (step 5). The upload of these documents can also be performed at a later stage (section 3.7)..
You can optionally upload: 
· Metadata files, used to automatically fill the data descriptions	Comment by Maria Ricci: More information needed about metadata file. How is it used exactly? Format? Is there a template?
· Legend files, used to define the style for the Ingestion Classes. Supported formats are: QGIS layer style file .qml or Styled Layer Descriptor file .sld. Note that ArcGIS Layer Files .lyr are not supported. 
· EAGLE Barcoding files, used to define the EAGLE mapping
The upload of these documents can also be performed at a later stage (section 3.7).

[image: ][image: ][image: Ein Bild, das Text enthält.
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[bookmark: _Toc106608179]Figure 3-21: Add Ingestion - Step 5 (upload additional datasets (i.e. legend / style file))
[image: ][image: ][image: Ein Bild, das Text enthält.
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[bookmark: _Toc106608180]Figure 3-22: Add Ingestion - Step 5 (upload additional datasets (i.e. Metadata file))
[image: ][image: Ein Bild, das Text enthält.
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[bookmark: _Toc106608181]Figure 3-23: Add Ingestion - Step 5 (upload additional datasets (i.e. EAGLE barcoding file))
[image: ]The last option allows you to specify whether the raw data can be retained in the system after processing. The raw data will only be accessible to users of the same organization and the admin user - and only if the ingestion processing fails. Otherwise retrying a failed ingestion processing step would not be possible.
Finally, if you have everything defined, the dataset can be added by pressing the ‘ADD’ button. While the upload is performed, please do not leave the page.
[image: ][image: ] [image: ]
[bookmark: _Toc106608182]Figure 3-24: Add Ingestion - Step 6 (start the upload)

Remarks on the ingestion process
[image: ]Usually, a dataset consists of one file / layer. There is no problem in uploading a single dataset to the system. However, currently there is no option to upload more than one file from a common folder, a gdb or gpkg). In such a case, either you indicate the desired file in the dialogue under ‘layer name’ or the first file in the folder will be selected automatically for the Ingestion.	Comment by Maria Ricci: The circled numbers here do not refer to any image, do they? A simple numbered list is better
[image: ]In case your data is split into several sub-tiles, such as Urban Atlas or Riparian Zones, you have 3 possibilities to upload your data in the system:
· Use the direct download URL from the CLMS portal – recommended
· Extract the required layer from GDB / GPKG and merge data into one dataset in a GIS software outside the system (might not be possible due to the size)
· Ingest single datasets (i.e. start the ingestion process for each single file)
[image: ]For datasets (i.e. gdb, gpkg) that consist of more than one layer (per file), you need to specify the layer name which shall be used to generate input classes in the field ‘layer name’. If no specific file is defined, the first layer will be selected. In the example below we have three layers in the dataset we want to ingest. For selecting the first one, we can define ‘AT005L3_INNSBRUCK_UA2018’ under ‘layer name’ or we skip it as the first layer would be selected by default anyways. 
[image: Ein Bild, das Text enthält.
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[image: ]If your required layer is not on the first position of your folder/gdb/gpkg and In addition the layers of different regions are named differently (SAR_13_T_USOS vs. SAR_15_T_USOS), you have 2 possibilities to upload your data in the system: 
[image: Ein Bild, das Text enthält.
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· Extract the required layer from GDB / GPKG and merge data into one dataset in a GIS software outside the system (might be not possible due to the size)
· Ingest single datasets (means several single files in the system)

[bookmark: _Toc129681138]Retry or Delete
If for some reason the upload was not successful, you have the option of uploading the data set again. For your convenience, all fields remain filled in and the data (if the checkbox 'delete raw data' has not been ticked) is retained. There is also the option to change data or fields, e.g. if you have found an error.
If you have tried to upload the dataset by mistake, you can delete the entry.
[image: ][image: Ein Bild, das Text enthält.
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[bookmark: _Toc106608183]Figure 3-25: Add Ingestion – Retry or delete dataset

[bookmark: _Toc129681139]Status of an Ingestion
[image: ]The status indicates the current process of the Ingestion or Extraction in the system. Table 3‑1 provides a detailed description of possible status messages. Sections 3.7 Edit Ingestion and 4.3 Edit Extraction go into more detail on how Ingestion- and Extraction-states are changed.
In the example below, you can see the different states of the datasets. Several are Published, one Draft, one, Processing and two datasets are in status Uploading.
[image: ][image: ]
[bookmark: _Toc106608184]Figure 3-26: Status of datasets in the CLC+ system

[bookmark: _Ref98940657][bookmark: _Toc106608216][bookmark: _Hlk104935609]Table 3‑1: Status of ingested datasets
	Status
	Description

	Uploading
	Process, where all relevant information and their datasets are uploaded to the system. 
Note: During this phase it is necessary to have a stable internet connection and to keep the webpage open. As soon as the status changes to “PROCESSING” the webpage can be left/closed.

	Uploading_Error
	An error occurred while uploading the dataset. By clicking on the data catalogue entry, a pop-up window will help indicating the error.
[image: Ein Bild, das Text, Screenshot, drinnen enthält.
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· When ingesting a vector file, please check if the correct attribute value is selected
· Check if the provided upload link is valid. In case the link is valid, a download should start by clicking on it. If not, the download link might be expired (i.e. CLMS links expire after 24h)
· Retry or delete ingestion
Contact the CLC+ Core support team

	Processing
	The dataset is processed in the system (rasterized, reprojected and aggregated, merged and their layers extracted into Input Classes). As soon as an ingestion is successfully processed, the status changes to “DRAFT”.

	Processing_Error

	An error occurred while processing the dataset. By clicking on the data catalogue entry, a pop-up window will help indicating the error.
[image: ]
· Check if the provided upload link is valid. In case the link is valid, a download should start by clicking on it. If not, the download link might be expired (i.e. CLMS links expire after 24h)
· Retry or delete ingestion
Contact the CLC+ Core support team

	Draft
	Either the dataset was processed successfully and is newly ingested in the system or changes were made to an existing ingestion. The Ingestion can now be edited by performing an EAGLE mapping, changing some of its ingesting information and many more. 

	Ingesting_Preview
	The preview is executed for a smaller area in the map.

	Ingesting
	Ingestion is executed for the whole area

	Ingesting_Error
	An Error occurred during the INGESTING or INGESTING_PREVIEW step. When opening the detail page of the ingestion an error message with more details is displayed. Do the required changes to resolve the error and start the ingestion again?

	Ingested
	Ingestion execution is finished for the whole area.

	Published
	If the ingestion is published, it can be made available to other users and can thus be used for extractions. 
The user has several possibilities to publish the ingestion. Depending on what kind of visibility (private, public or national) you have chosen, the ingestion will then be available to either all users (public), to all countries of the selected organisation (national), or only to users within your organisation (private).
Note: Once the ingestion is published, other users can perform extractions with the ingestion, which changes the status to "used". In status USED, you can no longer make changes to the Ingestion.
[image: ]

	Used
	The dataset is already used in an extraction. Now it is no longer possible to delete the dataset. The only further option is to archive the dataset.

	Archived
	The dataset is archived and thus no longer available / usable for extractions. Additionally, it is unpublished from the geoserver, which means it cannot be viewed in the preview anymore.



[image: ]Change the status of an ingestion by triggering some actions. E.g. by adding the EAGLE mapping and pressing preview for a small area, the status converts from ‘draft’ to ‘ingested_preview’. 
[image: ][image: ][image: ][image: ]	Comment by Maria Ricci: Avoid using the same circled number in one image
[bookmark: _Toc106608185]Figure 3-27: From draft to ingested_preview (by adding EAGLE mapping) 

[bookmark: _Ref100160833][bookmark: _Toc129681140]Input Classes
Input Classes are representing detailed information about the Ingestion which is described in section 3. This also means that every Input Class is connected to an Ingestion. Input Classes contain the information on how to interpret the class code within the raster file and how they are mapped to the specific EAGLE barcodes (compliance to EAGLE, factor of EAGLE mapping and the barcode value). Input Classes from the dataset layers are generated when adding a new Ingestion to the system (see section 3.2). Furthermore, they are used when adding a new Extraction to the system in case they are selected (see section 4.2).

[bookmark: _Ref98262390][bookmark: _Toc129681141]Edit Ingestion 
To finally ingest your data to be able to use it, click on the required Ingestion in the data catalogue table. You will be forwarded to a more detailed view of the same Ingestion. 
Before an Ingestion can be previewed or published, you need to review the Ingestion settings and map all Input Classes to EAGLE elements. To avoid mistakes, you can preview your Input Classes in the map. Note: The EAGLE mapping is a mandatory task.
You can edit your Ingestion as often as you like, also after the status has change to Ingested or Published. If published, clicking unpublish will set the status back to ingested and you are able to edit your Ingestion again. 
Be aware that once the Ingestion is published and has been used for an Extraction, it cannot be edited anymore.
[image: ]In the left section (General Information), you can review all Ingestion information and edit them by clicking on the “Edit” button. Reference year, time range and INSPIRE Themes are mandatory fields. In case a metadata file has been uploaded during the Ingestion and the necessary data is available, this section will be prefilled already. Save the changes by clicking on the “Save” button.
[image: ][image: ]
[bookmark: _Toc106608186]Figure 3-28: Edit Ingestion – ingestion settings
Note: Changes can only be done for unpublished datasets. As soon as a dataset has been used in an extraction, changes can no longer be made while in use (by you or any other user).
[image: ]It is obligatory to map all ingested classes as EAGLE Elements in order to publish an Ingestion. It is recommended to upload the EAGLE barcoding file (a detailed description is provided in section 2.3) together with the data. You can do this already when defining the settings for the Ingestion (see section 3.2) or by clicking on the EAGLE Element picker. In case you use the picker, continue with step 3 below, otherwise you can skip this and continue with step 4.
[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]
[bookmark: _Ref98941497][bookmark: _Toc106608187]Figure 3-29: Edit Ingestion (step 3 is in the next figure)	Comment by Maria Ricci: Please also describe how to change class colours, and when it is possible to do it
[image: ]Even if it is recommended to upload the EAGLE barcoding file, the CLC+ Core system provides you with the EAGLE Picker (see Figure 3-30 and Figure 3-31) that allows you to align the EAGLE elements with the Input Classes from an Ingestion. The picker allows you to multi-select EAGLE elements that match the Input Classes, select an EAGLE barcode and set a factor that defines the coverage of the EAGLE element on the specific input class once an EAGLE element has been added to an Input Class. Finally, you need to check the checkbox whether it is 100% EAGLE compliant or not. 
[image: ][image: Ein Bild, das Text enthält.
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[bookmark: _Ref98941415][bookmark: _Toc106608188]Figure 3-30: Mapping Input Classes to EAGLE elements - Select EAGLE elements

[image: ][image: ][image: Ein Bild, das Text enthält.

Automatisch generierte Beschreibung][image: Ein Bild, das Text enthält.

Automatisch generierte Beschreibung][image: Ein Bild, das Text enthält.

Automatisch generierte Beschreibung]	Comment by Christopher Philipsen: Multiple use of same number; Help window shown without any reference or description on how to use in the text
[bookmark: _Ref98941416][bookmark: _Toc106608189]Figure 3-31: Mapping Input Classes to EAGLE elements – Help windows for barcoding and factor
[image: ]Classes that have been already excluded from the dataset (e.g. NoData) in the relevant steps before, will not be shown in the Input Classes section any more. In case this has not been done yet, there is still the opportunity to hide (not exclude) specified classes before finally ingesting the data. Therefore, just uncheck the ‘eye’ symbol at the end of the row of the respective class (Figure 3-32).
[image: Ein Bild, das Text, Screenshot, drinnen, Computer enthält.
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[bookmark: _Ref100162670][bookmark: _Toc106608190]Figure 3-32: Uncheck ‘eye’ to prevent values / classes to be ingested.
[image: ]Once all settings and Input Classes have been reviewed, you can start the Ingestion for a small area / region that lies within the boundary of the processed dataset by clicking on ‘preview’. If the preview was successful, you can now inspect your Ingestion in the map and continue with step 6. 
[image: Ein Bild, das Karte enthält.
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[bookmark: _Toc106608191]Figure 3-33: Map preview
Now, you can ‘Start the Ingestion’ for the full extent of your Ingestion. Afterwards you have the choice to ‘Publish’ to use it for Extractions and to make it available for other users[image: ] (see Figure 3-29 to Figure 3-34). 
[image: ]The clock symbol allows to view the ingestion history (see Figure 3-34). 
[image: ][image: Ein Bild, das Text enthält.
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[bookmark: _Ref98877006][bookmark: _Toc106608192]Figure 3-34: History of Ingestion for one layer 

[bookmark: _Ref98262876][bookmark: _Toc129681142]Publish Ingestion
[image: ]You can publish an Ingestion by clicking on the button ‘publish’ in the ingestion view (see at section 3.7 Edit Ingestion). 
Note: Depending on what kind of visibility (private, public or national) you have chosen, the ingested data will then be available to either all users (public), to the country of the selected organisation (national), or only to users within your organisation (private). Consider, that other users might use your data for extractions. As mentioned before, once your data has been used, it can no longer be deleted or edited while in use by either you or other users.	Comment by Maria Ricci: Add a paragraph explaining how to change status of visibility of ingestion from private, public or national. And how to change it after publishing?
[image: Ein Bild, das Text enthält.
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[bookmark: _Toc106608193]Figure 3-35: Publish Ingestion – Select visibility (public or limited) 

[bookmark: _Toc129681143]Reuse Ingestion
Further, you can reuse an ingestion. Here, the Add Ingestion dialog opens again, with all the fields containing the previous information entered such as name, region, excluded values (section 3.2). In case, the ‘delete raw data’ checkbox was not ticked, the datasets / documents can also be reused. This is only true, if the user does share the same organisation with the entry or is a USER_ADMIN. Otherwise, the entry will either way is not visible to the user. If you have been using a URL download link, this might have expired in the meantime.
[image: ][image: Ein Bild, das Text, Natur, Nachthimmel enthält.
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[bookmark: _Toc106608194]Figure 3-36: Reuse Ingestion
[image: Ein Bild, das Text enthält.
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[bookmark: _Toc106608195]Figure 3-37: Reuse Ingestion – detailed view

[bookmark: _Toc65609498][bookmark: _Ref98361677][bookmark: _Ref100160814][bookmark: _Ref104890120][bookmark: _Ref104933963][bookmark: _Ref105140400][bookmark: _Ref105142415][bookmark: _Toc129681144]Extraction
An Extraction will create new and independent data products that can be used for example to generate extractions for future CLC+ instances by selecting Input Classes from available Ingestions in the CLC+ Core (section3.6), add rules (section4.5.1) extracting the required information and thus, create new Output Classes (section 4.5). To make the new Extraction available for all or selected users in CLC+ Core, execute the ruleset, review and validate the Extraction results and publish it (section 4.7). Figure 4-1 provides a simplified overview of the Extraction process.
[image: ]
[bookmark: _Ref100264486][bookmark: _Toc106608196]Figure 4-1: Simplified Extraction workflow
Before starting with an extraction, it is recommended to already have a concept in mind. First of all, you need the requirements what the extraction is supposed to deliver (i.e. CLC+ legacy, LULUCF instance, etc.). With this knowledge, the Data acquisition can start. Before ingesting the data, the EAGLE barcoding needs to be performed, also considering the planned extraction output. As soon as the data is ingested, the selection of required input classes can be done. Afterwards the definition of Output Classes including their rulesets is conducted. 
As a consequence of the aggregation to 100 m, several thematic classes share one 100 m pixel. In an extraction, this pixel is assigned to a single class. This is accomplished by an extraction rule which assigns the class of a pixel via a static threshold. Pixels that are shared by several thematic classes are assigned to the first output class that exceeds the threshold and the pixel is no longer available to any other class. The hierarchical processing of the extraction rules favours thus classes that are extracted early. Therefore, it is immensely important to know the requirements you want to extract as the order of the input classes as well as the order of the extraction rules is decisive. 
[bookmark: _Ref98361581]








[bookmark: _Toc129681145]Status of an Extraction
[bookmark: _Toc106608217]Table 4‑1: Status of extracted datasets
	Status
	Description

	Draft
	Either the extraction was newly created in the system or changes were made to an existing extraction. The extraction can now be edited by adding input- or output classes or changing some metadata fields.

	Extracted_Preview
	The preview is executed for smaller area in the map.

	Extracted
	The performed extraction was successful and can now be published.

	Extracting_Error
	An error occurred while performing an extraction. By clicking on the data catalogue entry, a pop-up window will help indicating the error.
[image: Graphical user interface, website

Description automatically generated]

	Published
	If the extraction is published, it can be made available to other users. The user has several possibilities to publish the extraction. Depending on what kind of visibility (private, public or national) you have chosen, the extraction will then be available to either all users (public), to all countries of the selected organisation (national), or only to users within your organisation (private).
Note: Once the extraction is published, it cannot be changed anymore! 

	Archived
	The extraction is archived and thus it is unpublished from the geoserver, which means it cannot be viewed in the preview anymore.



[bookmark: _Ref104890125][bookmark: _Toc129681146]Add Extraction 
[bookmark: _Toc65609500][bookmark: _Ref100160760][image: ]Clicking the ‘Add Extraction’ button (section 4.2) opens the ‘Add Extraction’ dialog where you can enter a name and define a country and / or region. In the following example, an extraction for the LULUCF case in the Netherlands will be done (Figure 4-2).
By clicking on ‘ADD’ a new entry in the table was created with status ‘Draft’ (Figure 4-3). By clicking on the entry, you will be forwarded to the ‘Edit Extraction’ view (section 4.3). 
[image: ][image: ][image: ]
[bookmark: _Ref100140157][bookmark: _Toc99879262][bookmark: _Toc106608197]Figure 4-2: Add Extraction – Add Extraction Dialog
[image: ]
[bookmark: _Ref100140139][bookmark: _Toc106608198]Figure 4-3: Add Extraction – A new entry in the table was created with status ‘draft’.

[bookmark: _Ref98359543][bookmark: _Toc129681147]Edit Extraction
Before an Extraction can be published you need to set the Extraction settings, select the specific Input Classes and create Output Classes with the help of extraction rules. To prevent mistakes, you can preview your results within a specific NUTS region in a Map Viewer. This view is very similar to the Edit Ingestion one. 
[image: ][image: ][image: ][image: ][image: ][image: ][image: ]
[bookmark: _Toc106608199]Figure 4-4: Edit Extraction
[image: ]In the left section (General Information) you can review all Extraction settings and update them if necessary. Reference year, Time range and INSPIRE Themes are mandatory.
[image: ] [image: ]
[bookmark: _Toc106608200]Figure 4-5: Edit Extraction - Review all Extraction settings and update them if necessary. Reference year, Time range and INSPIRE Themes are mandatory.
[image: ]In the next step, you need to define the Input Classes you want to use for your Extraction. You can select/add Input Classes which are already ingested into CLC+ Core by checking the tic box. By clicking on the “Confirm Selection” button in the “Select Input Classes” area the data will be taken into the extraction view. In this extraction, 49 classes have been added. Details about this step can be found at section 4.4 Add Input Classes to Extraction. 
[image: ]As a next step you need to create Output Classes and define Rules for them. Creating new Output Classes is possible by clicking on “Add Class” in the area “Output Classes”. Once you have triggered this action, a new and empty rule will be added and you have to define the specific attributes such as the class code, name and the ruleset (Figure 4-6). Further, you can specify a class colour and if you want to have this extraction displayed in the Map preview or not. The class code is the value you assign to an Output Class, the name should be class descriptive (i.e. class 11 – woodland stands, 13 – unmanaged woodland, etc.). 
[image: ][image: ][image: Ein Bild, das Text enthält.
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[bookmark: _Ref105168124][bookmark: _Toc106608201]Figure 4-6: Add or delete Output Classes.
[image: ]Once you have defined the specific attributes for the Output Classes, you need to add Rules to the Output Classes. You can do that by clicking directly on the Rules field at each Output Classes row (Figure 4-6). Details about how to create Rules can be found at section 4.5.1. 
[image: ]Optionally, create a preliminary view of the extraction by selecting a certain NUTS region in the map and clicking the Preview button.
[image: ]Once all settings and the test result have been reviewed you can start the Extraction process by clicking on the “start extraction” button. Once the Extraction has already been processed, you can publish the Extraction to make it available for other users. See also at section 4.7 Publish Extraction.
Very likely after starting the extraction, a pop up window will appear asking if you really want to proceed as the extraction may take a while. Further, it is indicating that EAGLE elements are used within the rules that are not corresponding to the available Input Classes. Please check if the correct EAGLE element and the correct barcode value is applied!
[image: ]
[bookmark: _Toc106608202]Figure 4-7: Example of a several Output Classes including the rulesets.

[bookmark: _Ref98706338][bookmark: _Toc129681148]Add Input Classes to Extraction
[image: ][image: ]After you clicked on “Add Class” within the area “Input Classes” you can select which Input Classes you want to use for your Extraction. You can multi-select (more than one possible) Input Classes and also see information about them within the table.
[image: ]Additionally, you have the possibility to search for specific Input Classes using the search field.
[image: ]In the last step you click on the “confirm Selection” button in order to apply them. 
Back in the Extraction view, the selected data can be seen (Figure 4-9). By clicking on the “plus symbol” add the end of the Input Classes, you are able to add more classes and of course you can delete classes from your current selection by clicking on the delete symbol (Figure 4-10).
[image: ][image: ][image: ][image: ]
[bookmark: _Toc106608203]Figure 4-8: Add Input Classes to Extraction – selection of classes
[image: ]
[bookmark: _Ref105172435][bookmark: _Toc106608204]Figure 4-9: Add Input Classes to Extraction – back in edit extraction view
[image: ][image: ][image: ]
[bookmark: _Ref105172428][bookmark: _Toc106608205]Figure 4-10: Add or delete Input Classes in the extraction view.

[bookmark: _Ref104933800][bookmark: _Toc129681149]Output Classes
Output Classes represent detailed information about the Extraction described in section 64. Together with the class code and the name, it also contains the ruleset for creating the Output Class. Output Classes can be found within the specific Extraction itself but are not displayed separately within the Data Catalogue. Details about that can be found at section 4.3 Edit Extraction.
[bookmark: _Ref98706450][bookmark: _Toc129681150]Create new Rule for Output Classes	Comment by Maria Ricci: Expand this Section with a more detailed explanation of the steps. Examples of missing information: 
- For “value” it is of importance to know that output resolution is 100*100m and your input is aggregated to that resolution
- What is the importance of the barcode when defining extraction rules? Is it not taking into account the element of input class if the barcode is not matching? Or is it just for defining the output class?!
- Are there balances or interdependencies between barcodes of EAGLE elements of input classes and barcodes used in rules to define output classes?
A rule is a textual format of the specified Extraction syntax and is displayed in the user interface as a structured expression. You can relate EAGLE elements to other EAGLE elements, values (numbers) or percentages, in order to define how a new output class should be created. 
Note: Currently it is not possible to save the rulesets. But you can copy the rules (CTRL+C) from an existing rule and paste it into another extraction rule (CTRL+V) by using the text-field for extraction rules.
First, you have to define a name and class code for the new Output Class. After you have clicked on the Rule picker of a specific Output Class, you can start creating a rule. 
[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: Ein Bild, das Text enthält.
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[bookmark: _Toc106608206]Figure 4-11: Query Builder
[image: ]Starting with a blank query builder, you are able to add single rules or rulesets (set of rules). To decide between rule and ruleset you need to know how the EAGLE elements you need for the extraction relate to each other. The relation is defined by logical expressions (Boolean). Depending on the type of linking operator, the compound expression is only true, if both linked expressions are true (AND-linkage) or if at least one of the linked expressions is true (OR-linkage).You can add as many rules or rulesets as needed. Of course, you can also delete previously created rule(sets). 
Be aware that the coverage value is set to >= 0 % by default. This means that everything from this class will be extracted. Values > 30% or large are recommended.
    [image: Ein Bild, das Text enthält.
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[bookmark: _Toc106608207]Figure 4-12: Create new Rule for Output Classes – Query Builder
[image: ]In the next steps, select EAGLE elements from a query editor:
[image: Ein Bild, das Text enthält.
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[bookmark: _Toc106608208]Figure 4-13: select EAGLE elements from the Query Builder.
[image: ]Select the barcode value from a drop down list,
[image: Ein Bild, das Text enthält.
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[bookmark: _Toc106608209][image: ]Figure 4-14: Select the barcode value from a drop down list in the Query Builder.
then the comparison operators need to be selected.
[image: ]
[bookmark: _Toc106608210][image: ]Figure 4-15: Select the comparison operators in the Query Builder.
The last step is setting the percentage of the aggregated value. 
Note: Aggregated means that for the i.e. 100 underlying 10 m pixel values the arithmetic mean is calculated. As a consequence, several thematic classes share one 100 m pixel. In an extraction, this pixel is assigned to a single class. This is accomplished by the extraction rule which assigns the Output Class of a pixel via a static threshold. 
Subsequently, add other EAGLE elements to complete the ruleset. Clicking on “ADD” will save the rule.
[image: ]
[bookmark: _Toc106608211]Figure 4-16: First element of rule set up in the Query Builder.
[image: ]If you are familiar with query language, you are also able to use the Text field. In the text tab in Figure 4-17, you can see the created rule in an expression language. If you want to reuse a created rule, copy this text and paste it in a different Output Class rule.
[image: Ein Bild, das Text enthält.
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[bookmark: _Ref105174879][bookmark: _Toc106608212]Figure 4-17: Rules in an expression language.
Table 4‑2 shows as an example LC Grassland with its subclasses and the applied rulesets.
[bookmark: _Ref105175205][bookmark: _Toc106608218]Table 4‑2: Excerpt of the LC/LU classes (here Grassland) with sub stratification and applied rulesets. Proposal EAGLE Group[footnoteRef:11] supplemented by consortium.  [11:  LULUCF_classes_simplified_EAGLE_query_rules_20210325.xlsx (Provided by EAGLE Group)] 

	Level 1
	Level 2
	Level 3
	code CLMS
	code ES
	code NL

	Grassland
	Agriculture Use
	Pasture Use
	(
	cov("LCC-graminoids", 5)>=50&&
	cov("LCC-herbaceous-vegetation", 5)>=30
)&&
(
	cov("LUA-commercial-crop-production", 5)>=30
)&&
(
	cov("LCH-no-crop-rotation", 5)>=30||
	cov("LCH-pasture-meadow", 5)>=30
)
	(
	cov("LCC-graminoids", 5)>=30||
	cov("LCC-graminoids", 3)>=30
)&&
(
	cov("LUA-other-primary-production", 3)>=30
)
	(
	cov("LCC-graminoids", 5)>=30&&
	cov("LCC-herbaceous-vegetation", 2)>=30
)&&
(
	cov("LUA-commercial-crop-production", 5)>=30
)

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	Managed Grassland
	(
	cov("LCC-graminoids", 5)>=50&&
	cov("LCC-herbaceous-vegetation", 5)>=50
)&&
(
	cov("LUA-commercial-crop-production", 5)>=30
)&&
(
	cov("LCH-no-crop-rotation", 5)>=30&&
	cov("LCH-pasture-meadow", 5)>=30&&
	cov("LCH-managed-permanent-grassland", 5)>=30
)
	(
	cov("LCC-graminoids", 5)>=30||
	cov("LCC-graminoids", 3)>=30
)&&
(
	cov("LUA-commercial-crop-production", 5)>=30
)
	(
	cov("LCC-graminoids", 5)>=30&&
	cov("LCC-herbaceous-vegetation", 2)>=30
)&&
(
	cov("LUA-commercial-crop-production", 5)>=30
)&&
(
	cov("LCH-managed-permanent-grassland", 5)>=30
)
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	Non Agriculture Use
	Natural/Semi-natural grassland
	(
	cov("LCC-graminoids", 5)>=50&&
	cov("LCC-herbaceous-vegetation", 5)>=50
)&&
(
	cov("LUA-land-areas-not-in-other-economic-use", 2)>=30
)&&
(
	cov("LCH-no-ploughing", 5)>=30||
	cov("LCH-no-irrigation", 5)>=30||
	cov("LCH-no-fertilizing", 5)>=30||
	cov("LCH-no-weed-control", 5)>=30||
	cov("LCH-no-pest-control", 5)>=30||
	cov("LCH-no-drainage", 5)>=30
)
	(
	cov("LCC-graminoids", 5)>=50||
	cov("LCC-grasses_sedges_rushes_cereals ", 3)>=50
)
	(
	cov("LCC-graminoids", 5)>=30
)&&
(
	cov("LUA-land-areas-not-in-other-economic-use", 5)>=30
)
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	



[bookmark: _Toc129681151]Preview and Extraction and download result
[image: ]Analog to the Ingestion section, you can run a preview of your Extraction for a small extent by clicking Preview in the Map Viewer. By doing so, your extraction result can be visually inspected in the map. If the preview was successful and the result satisfying, continue with ‘Start Extraction’ to apply the ruleset for the full extent.
[image: ]Further, you can download the dataset (geotiff) and the metadata (geojson) to be able to inspect and validate your data in more detail in a GIS program on your local computer.
[bookmark: _Ref98705490][bookmark: _Ref105154089][bookmark: _Toc129681152]Publish Extraction and download result
[image: ]You can publish an Extraction by clicking on the button ‘publish’ in the detail view. Similar to the ingestion, you can choose the Visibility of your extraction (public/private/national).
[image: ]Further, you can download the dataset (geotiff) and the metadata (geojson) to be able to inspect your data in more detail in a GIS program on your local computer.
[image: ][image: ][image: ][image: ][image: ] 
[bookmark: _Toc106608213]Figure 4-18: Publish Extraction and download result

[bookmark: _Toc129681153]Recommendations and lessons learned
Since the creation of the rulesets is a very complex task that must be carried out with great attention and precision, it is advisable to add each rule individually, then execute it and examine the result in a GIS program. Especially when creating the extraction rules (wrong barcode value or wrong logical operator) an error can occur very quickly and debugging could take some time.
Furthermore, it should be noted that due to some aggregation rule sets implemented in the system, the creation of extraction rules and understanding their output is a task that could take some time to be done. The aggregation rules are listed below:
1. Apply the coverage of the input class multiplied by the specified factor and apply it to the specified EAGLE element.	Comment by Christopher Philipsen: Needs further explanation
2. If there is more than one coverage information for a certain EAGLE element originating from different classes of the same data set, the coverage values are added up.
3. If there is more than one coverage information for a certain EAGLE element originating from different data sets the first in the list of inputs has priority - so the order of the input classes is relevant here. More important classes/datasets should be ranked first. This is coherent to the extraction rules, which are also ordered from top to bottom.
4. Coverage values do NOT propagate to child elements of the hierarchy. If an input class maps to EAGLE buildings, the system does not give any information about “Specific buildings”.
5. Coverage values are propagated to its parent elements by default. 
6. If several values must be combined (several influences are coming from children) they are NOT added up if they are originating from the same input class.
7. If several values are originating from different classes of the same dataset, they are added to each other.
Rule 3 is very much important to take care of. It says that the order of the input classes (as well as the output classes) is relevant. If two input classes map the same EAGLE element, the first one in the hierarchy is taken. If the 1st input class, for whatever reason, does not produce an output, these pixels will receive NA values, even if a class further down the hierarchy would return valid values. Consequently, the ruleset cannot be used for gap filling of data gaps, but different extractions must be created. Technically, the current system is only capable of ingesting spatial data in common raster or vector formats. For a fully-fledged LULUCF instance, CAP, or climate change reporting, other data as pure land use and land cover will become relevant. 
The hierarchical processing of the extraction rules leads to the fact that those classes that are extracted first are quantitatively larger. Pixels that are shared by several thematic classes are assigned to the first extracted class when the threshold is exceeded. This means that the pixel is no longer available to any other class. This problem could be solved by extracting all classes separately or it could be implemented in a future update so that a multiband raster extraction can be output.

[bookmark: _Toc65609517][bookmark: _Toc129681154][bookmark: _Ref98700528]FAQ (Frequently Asked Questions) 
In this section you can find the most frequently asked questions about CLC+ Core. Of course, this section will be extended on demand. 
Where can I find more information about CLMS products? 
In general, you can find more about CLMS products on EEAs official homepage https://land.copernicus.eu/.

Where can I find more information About EAGLE?
Within CLC+ Core we have directly linked the EAGLE homepage in our Navigation Menu at “About EAGLE” (see also section 1.9 - About EAGLE within this documentation). There you can find additional material About EAGLE. There is also a FAQ section and the possibility to get in touch with the EAGLE group.

Where can I download the latest EAGLE barcoding template? 
You can download the matrix under menu item “EAGLE ontology” (see section 2 – EAGLE within this documentation) and then click on “Download barcoding template”

Where do I get user credentials for using the system? 
If you do not have an EIONET account yet, please contact the Eionet Helpdesk and create one.

What to do if my ingestion / extraction fails?
a. If ingesting a vector file, please check if the correct attribute value is selected
b. Check if the provided upload link is valid. It is valid if a file download is automatically started immediately after clicking on the link. If not, the download link might be expired (i.e. CLMS links expire after 24h)
c. Retry or delete ingestion
d. Contact the CLC+ Core support team 

Is it possible to upload data from my local premises?
Yes, you are able to upload your locally stored data but due to performance issues, especially for large datasets, it is recommended to upload the data using an URL. 

What if my dataset has more than >100 classes – do I need to perform the EAGLE mapping for all classes? 
In general yes, you need to map all classes if you want to use them within the system. But you could consider the possibility to re-structure / aggregate your classes to a less detailed level before uploading them to the system.

Will my dataset automatically be reprojected, rasterized (for vector datasets) and aggregated to 100 m or do I have to pre-process anything? 
No, everything will be performed automatically.

Can I always make changes to my ingested dataset?
Most of the times - yes. However, if your dataset is published and used, no more changes can be made while in use (by you or another user).

How can I prevent my data from being seen by all users?
Depending on what kind of visibility (private or public) you have chosen, the ingested data will then be available to either all users (public), to the country of the selected organisation (national), or only to users within your organisation (private). So, to prevent your data to be seen by others choose the private option.

I uploaded an ArcGIS Layer (.lyr) file for the symbology of my vector dataset but it is not working?
The CLC+ CORE system only recognizes and supports the following legend/symbology files: QGIS layer style file (.qml) or SLD (Styled Layer Descriptor) file (.sld). Text files and ArcGIS Layer Files (.lyr) are not NOT supported.


Which raster and vector file formats are supported by CLC+ Core to ingest data?
· shapefile (shp as zip)
· geopackage (gpkg)
· file geodatabases (gdb)
· Hierarchical Data Format (HDF5) 
· Geotiff (tif/tiff)

What if there is a new version of the EAGLE barcoding file, is it necessary to update all my datasets? And what if an extraction was already used?
If the new version of the EAGLE barcoding file only contains new EAGLE Elements or has some updates on existing ones, no Extractions need to be update (unless you want to also add the newly created EAGLE Elements in you EAGLE mapping).
If EAGLE Elements do no longer exist in the newer version of the EAGLE barcoding file, please check all your ingestions and extractions which are not published yet. For these ingestions and extractions please update the EAGLE mapping.
For all published Ingestions and Extractions, the EAGLE mapping cannot be changed anymore. 

I have trouble with the EAGLE mapping of my dataset, where can I get support? 
Relevant contact details are provided in the portal.


[bookmark: _Ref106349794][bookmark: _Ref106349800][bookmark: _Ref106349808][bookmark: _Toc129681155]Admin User only – see separate Annex
The functionalities which are only available to Users with the role “User Admin” or “EAGLE Maintainer” are documented within a separate Annex.
[bookmark: _Ref106350479][bookmark: _Toc129681156]Annex 1
[bookmark: _Ref99711791][bookmark: _Toc106608219]Table 0‑1: Barcoding values including description
	BARCODE VALUE
	Definition

	X
	This matrix element must not occur, because it is explicitly excluded by definition from the class content

	0
	This matrix element is not mentioned in the class definition, though in some cases a certain element or character would be logic to occur. 
However, the class definition does not allow any precise conclusion on its existence. (Example: Fertilization as a cultivation measure is probable for arable land, but is not mentioned in the class definition.) 
OR: The element is not mentioned in the definition because it is insignificant for the class and rather unlikely to occur, but still not illogical. 
In case it is present in landscape, it is lost in generalization due to its negligible size and does not have any influence on the assigning of class. (Example: a few single trees or buildings inside vast arable land parcels)

	1
	This matrix element can be expected in the class. It is mentioned in the class definition. 
It´s presence can be typical but still not a compulsory element of the class. It may occur that these elements are mentioned in the class definition as examples (in a non-exhaustive list). 
The scale and the applied minimum mapping unit of the class has to be taken into account for this bar code value.
(Example: any kind of vegetation inside densely built-up continuous urban fabric, specific buildings like a small church inside suburban areas dominated by residential use)

	2
	This matrix element is mentioned explicitly in the class definition as a defining element. It is a selective mandatory element with an OR-relation to other elements with the same coded value. 
It means that only ONE of these elements must be present in the land unit assigned to this class. 9 (Example: Woody vegetation can consist out of trees or bushes, either LCC trees OR LCC bushes MUST be present.)

	3
	This matrix element is mentioned explicitly in the class definition, it is compulsory element. It is a cumulative mandatory element with an AND-relation to other defining elements (value 2, 3, 4). 
It means that ALL of the value 3-coded elements must be present in the land unit assigned to this class. (Example: both broad-leaved trees and needle-leaved trees must be present in a mixed forest.)

	4
	These matrix elements are mentioned explicitly in the class definition. They belong to a group of defining mandatory element of the class. Such value 4-coded elements cannot occur as stand-alone elements. 
They are alternatively combined mandatory elements with EITHER-AND-OR-relation. It means that at least two or more (but not necessarily all) out of the group of elements marked with this code must be present.
(Example: The presence of EITHER grassland AND arable land, OR grassland AND permanent crops, OR arable land AND permanent crops, OR ALL of them lead to the assigning of CLC class 242 complex cultivation pattern.)

	5
	The input class directly relates to the eagle element and therefore the spatial coverage of the class can be considered the spatial coverage of the EAGLE element. Pure exclusive solitary element, nothing else besides the 5-coded element is contained.

	6
	Exclusive EITHER-OR: one single of all 6-coded elements must be present. If one of all 6-coded elements is given at a certain location, all other 6-coded elements are logically excluded at that same location. Other locations may look differently (where code 6 is assigned), but same rule applies.
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