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1 Introduction  
The Plan4all project is focused on the harmonization of spatial planning data based on the 

existing best practices in EU regions and municipalities and the results of current research 

projects. Results from the project consist of both detailed description and summary of the 

current situation and standards, a proposal, a testing and an implementation of spatial 

planning metadata profile, a set of common data models and some harmonization procedures. 

The important part of the Plan4all project is networking standards of spatial planning data, 

based on previously collected and analyzed experiences, and then defining common 

procedures and methodologies for spatial data sharing and utilization of new pan-European 

standards for spatial planning data within the EU. 

The expected results from Plan4all are also European forums for SDI (Spatial Data 

Infrastructure) in spatial planning, a database and analysis in terms of organization, sharing, 

and harmonization and SDI recommendations for spatial planning. 

The Plan4all project aims to implement the INSPIRE Directive into spatial planning 

processes, mainly based on building spatial planning data models and metadata profiles. 

1.1 Scope 

The aim of the Work Package 8 “Validation” is to continuously verify and evaluate results of 

Plan4All work. In particular, based on a validation methodology proposed within Task 8.1, 

the objective of this WP is to validate standards and recommendations coming from Plan4all 

WPs 3, 4 and 5 and to guarantee their consistency with INSPIRE implementing rules.  

The present deliverable D8.2 “Validation of Project Solutions” deals with a subset of project 

work. In particular, the goal of the Task 8.2 was to validate Plan4all products, which consist 

of metadata profiles, data models and network services concerning spatial planning data 

according to the INSPIRE Directive. The assessment of Plan4all products has been 

continuous and has given  feedback to WP3, WP4, WP5 and WP7. In order to accomplish this 

task, a V&V (Verification and Validation) phase has been planned, which has been 

customized on the basis of the different nature of each expected product. As for the 

verification process, project solutions have been checked with respect to relevant INSPIRE 

documents and users' requirements.  

A different approach has been followed within the validation process. It has involved different 

Plan4all stakeholders and domain experts, who contributed to determine the efficiency and  

efficacy of project solutions. In particular, they experimented with requirements and proved 

how solutions supported their work.  

1.2 History of the document  

This deliverable results from a set of documents produced while carrying out task activities. 

The underlying protocol was illustrated and discussed among the involved partners at the 

Project Meeting, held in Vienna, 18-20 May 2010. Then, it was integrated within the WP8 

where the whole validation methodology was described.  

As for the delivered documents, beside the detailed description of the methodology adopted to 

the project goal, they contain both the intermediate evaluations performed on the initial 

http://www.wiki.plan4all.eu/wiki/WP3
http://www.wiki.plan4all.eu/wiki/WP4
http://www.wiki.plan4all.eu/wiki/WP5
http://www.wiki.plan4all.eu/wiki/WP7
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versions of Metadata Profile and Data Models, and feedback sent to specific partners in order 

to refine their proposals. 

The analysis of the final versions originated conclusions and final remarks useful to improve 

current project solutions. Indeed, a shared opinion about the project solutions is to informally 

extend the corresponding validation activities, because the implicit nature of the expected 

results and the process meant to reach them require a project-long validation phase. The main 

key partners acting as Metadata Profile and Data Model designers are in fact reconsidering 

some parts of their proposals in order to achieve a suitable final version to share with all 

partners and to present through an internal concluding seminar. 
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2 Definitions and scope of Spatial Plan Metadata and Themes  

The following section provides a brief description of Spatial Plan Metadata and the seven 

INSPIRE data themes relevant to Plan4all. In particular, details useful to understand 

requirements adopted during the design phase and checked within the Validation process are 

recalled. 

2.1 Spatial Plan Metadata Profile 

The Plan4All metadata profile is meant to provide users with a framework to support the  

harmonized data specifications for the INSPIRE spatial data themes. In particular, the 

metadata profile is intended for both discovery and documentation of spatial plans 

(evaluation, use), its components (datasets) and corresponding services, according to national 

legislation (digital or not digital), datasets which are part of digital spatial plans, and spatial 

services providing access to digital spatial plans. Possible single textual documents inside a 

spatial plan may be linked from metadata records. 

As for the development of the profile, two different levels have been taken into account. 

According to the INSPIRE requirements, the definition of metadata elements on dataset level 

is required for each spatial data theme (Land Cover, Land Use, Utility and Government 

services, Production and industrial facilities, Agricultural and aquaculture facilities, Area 

management/restriction/regulation zones and reporting units, Natural risk zones), in addition 

to the mandatory metadata elements set of the INSPIRE Metadata Regulation. Moreover, as a 

main objective of the project, the definition of an overall spatial planning metadata profile 

applicable for spatial plan as a whole was expected. 

As for the first level, in D3.1 “Analysis of National Requirements on Spatial Planning 

Metadata“ conclusions about the common set of metadata requirements and recommendations 

used for Task 3.2 and WP4 are given. Moreover, the INSPIRE “Metadata Regulation” is 

mandatory for all spatial data themes of the INSPIRE Directive Annexes. Indeed, the 

INSPIRE document “Technical Guidelines based on EN ISO 19115 and EN ISO 19119” 

provides technical guidelines for the implementation of the INSPIRE Metadata Regulation on 

the base of ISO 19115 and ISO 19119. The document compares the core requirements of ISO 

19115 against those of INSPIRE, the conclusion is that the conformance to ISO 19115 does 

not guarantee the conformance to INSPIRE. On the other hand, the conformance to INSPIRE 

Metadata Implementing Rules does not guarantee the conformance to ISO 19115. 

As for the second level, D4.1 provided an deep analysis of conceptual models used in single 

countries. The result of this analysis allowed designers to sketch an initial common  

agreement across Europe.  

The proposed metadata profile has been designed by accomplishing the following steps: 

 an initial metadata elements table from national legislation and user requirements has 

been derived; 

 element names and meaning have been consolidated; 

 mapping to ISO 19139 and INSPIRE elements have been realized; 

 extra elements over ISO profile have been solved. 
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2.2 Themes investigated by Plan4All  

In the following, some basic requirements are recalled useful to obtain a high level description 

of the themes investigated by Plan4All. In particular, the INSPIRE definition, relevant feature 

types / attributes, and overlaps are repeated. More details can be found in "D2.3 Definition of 

Annex Themes and Scope v3.0”, which provides an exhaustive description of these themes.  

Land Cover 
Definition: Physical and biological cover of earth's surface including artificial surfaces, 

agricultural areas, forests, (semi-)natural areas, wetlands, water bodies; 
Important feature types: (examples based on CORINE for illustrative purpose only): 

 Artificial surfaces (Urban fabric – Industrial, commercial and transport 

units – Mine, dump and constructions sites – Artificial, non-agricultural 

vegetated areas); 

 Agricultural areas (Arable land – Permanent crops – Pastures) 

 Wetlands (Inland wetlands – Maritime wetlands) 

 ... 

Important attributes: Area, perimeter, land cover type 

Links and overlaps with other themes: Orthoimagery, Land use. Strong links with 

themes that can be considered elements of land cover such as Transport Networks, 

Hydrography, Buildings, Production and industrial facilities, Agricultural and 

aquaculture facilities, Oceanographic geographical features.   

Land Use 

Definition: Territory characterised according to its current and future planned functional 

dimension or socio-economic purpose (e.g. residential, industrial, commercial, 

agricultural, forestry, recreational, etc..); 

Important feature types:  

 Boundary of plan/regulation; 

 Land use category area; 

 Land use regulation area; 

 Land use restriction area; 

 Elements within a plan (road boundaries, building boundaries, ...) 

Important attributes: land use category, land use regulation category, land use restriction 

category, present/existing or proposed/future, legal reference, date of entry into force, 

link to text regulations for each area; 

Links and overlaps with other themes: Cadastral Parcels, Hydrography, Transport 

Networks, Protected Sites, Land Cover, Buildings, Human Health and safety, Utility 

and governmental services, Production and industrial facilities, Agricultural and 

aquaculture facilities, Population distribution, Are management/restriction/regulation 

zones and reporting units, Natural risk zones, Habitats and biotopes, Energy resources, 

Mineral resources. 

  



D8.2 Assessment of Project Solutions 

  

 

7 
 

Utility and Government Services 

Definition: includes utility facilities such as sewage, waste management, energy supply 

and water supply, administrative and social governmental services such as public 

administrations, civil protection sites, schools and hospitals; 

Important feature types and attributes: a series of feature types and attributes for each 

type of information (utilities, waste, administration and governmental facilities) are 

provided in INSPIRE D2.3 (refer to that document); 

Links and overlaps with other themes: Hydrography,  Buildings, Land use, 

Environmental monitoring facilities, Production and industrial facilities, Energy 

resources. 

Production and industrial facilities 

Definition: Industrial production sites, including installations covered by Directive 

96/61/EC of 24 September 1996 concerning integrated pollution prevention and control 

and water abstraction facilities, mining, storage sites; 

Important feature types and attributes: a series of feature types and attributes for 

different types of facilities are provided in INSPIRE D2.3 (please refer to that 

document); 

Links and overlaps with other themes: the datasets addresses in this theme may overlap 

with other themes and borders between themes should be identified. Particular care 

towards: Land Use, Agricultural and aquaculture facilities (closely related), Utility and 

government services, Environmental monitoring facilities, Buildings, Addresses, 

Energy resources, Mineral resources. 

Agricultural and aquaculture facilities 

Definition: farming and production facilities, including irrigation systems, greenhouses, 

and stables; 

Important feature types and attributes: these facilities may have an exact location of site 

(point area). Objects may be spatially expressed as points, but if the production area is 

substantial, area coverage may be relevant.  

 Attributes for agricultural facilities and for aquaculture facilities: classification 

systems, kind of facility, role of facility in production system, kind of 

production, kind of emission (different substances), quantity of emission 

(different substances); 

Links and overlaps with other themes: Buildings, Addresses, Hydrography (for 

irrigation systems), Land Cover, Land Use, Production and industrial facilities, 

Environmental monitoring facilities. 

Area management/restriction/regulation zones and reporting units 

Definition: areas managed, regulated or used for reporting at International, European, 

national, regional and local levels. It includes dumping sites, restricted areas around 

drinking water resources, nitrate-vulnerable zones, regulated fairways at sea or large 

inland waters, areas for dumping of waste, noise restriction zones, prospecting and 

mining permit areas, river basin districts, relevant reporting units and coastal zone 

management areas; 
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Important feature types and attributes:   

 Attributes for management regions: sector, sub-sector, management activity 

type, responsible organisation, year of verification; 

Links and overlaps with other themes: Administrative units, Transport networks, 

Hydrography, Geology, Statistical units, Land use, natural risk zones, Sea regions, 

Biogeographical units, Mineral resources, Energy resources. 

Natural risk zones 

Definition: vulnerable areas characterize according to natural hazards (all atmospheric, 

hydrological, seismic, volcanic and wildfire phenomena that, because of their location, 

severity, and frequency, have the potential to affect society), e.g. floods, landslides and 

subsidence, avalanches, forest fires, earthquakes, volcanic eruptions; 

Important feature types and attributes: see INSPIRE D2.3 for details; 

Links and overlaps with other themes: the broad field of natural risks may link and 

overlap many other themes, mostly concerning physical environment, such as Land use, 

Elevation, Hydrography, Land Cover, Geology, Environmental protection facilities, 

Meteorological geographical features, Oceanographic geographical features. 
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3 Methodology and Actors for the Validation of Project Solutions 

The product assessment stream has been performed within the task 8.2 through a cyclic 

process which have appraised Plan4all products, i.e, metadata profiles, data models and 

networking services architecture concerning spatial planning data.  

The task activities for the overall assessment have been based on a Verification and 

Validation (V&V) phase, which has been customized on the basis of the different nature of 

each expected product. In particular, all product have been verified according to the INSPIRE 

requirements and existing best practices, and validated by involving different Plan4all 

stakeholders and domain experts.  

As for the validation of project solutions, proper methods taken from the Software 

Engineering (SE) discipline have been useful to accomplish such a task. In particular, a V&V 

phase has been planned, meant to check that the final product conforms to its specification 

(verification) and meets the needs of customers involved (validation). In particular, as for the 

verification process: 

 the resulting Metadata Profile has been checked with respect to the INSPIRE Metadata 

Regulation and user requirements document; 

 the proposed Data Models, expressed at conceptual level, have been checked with 

respect to the INSPIRE Generic Conceptual Model, the requirements and 

recommendations applicable to the Plan4all themes, and the analysis document 

describing specific conceptual models used in single European countries; 

 the network service architecture has been checked with respect to the INSPIRE 

directive for sharing spatial planning data and requirements described in D5.1.  

A different approach has been adopted within the validation process which involves different 

Plan4all stakeholders and domain experts (Annex I). As a matter of fact, requirements 

validation techniques has revealed useful in this respect, because they are intended to help 

develop the solution and check the requirement satisfaction. In these techniques, an important 

role is played by users, who can experiment with requirements and prove how the solution 

supports their work. To this aim, a specific means has been adopted within the task 8.2 to 

capture users’ contribution to the validation process, namely a questionnaire. In particular, as 

for the Metadata Profiles and the Data Models, they have been validated through a cyclic 

process involving different Plan4all stakeholders. Differently, as the assessment of network 

service architecture which strongly depends on its implementation, has been validated in 

terms of its completeness with respect to functional and no-functional requirements of a 

reference architecture.  

3.1 Methodology  

The overall assessment can be structured as follows: 

Metadata Profile 

Input Documents: Metadata Profile, Textual documents containing details and comments. 

Tasks: 

 An INSPIRE-compliance verification  

In order to accomplish this step, a Reference section listed by Task 3.2 partners has 

been taken into account. 
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 A validation phase which consisted of a check accomplished by some involved 

partners (see table 1) along with stakeholders and domain experts. Each partner was 

required to contribute to the analysis of the produced profile by instancing it with 

general data referring to a given spatial plan. 

Expected Documents: Report on accomplished steps for the compilation of the metadata 

profile. Problems in terms of comprehension of metadata profile, matching between data and 

metadata could be highlighted here. 

Data Models 

Input Documents: UML diagrams, Feature Catalogues, Textual documents containing details 

and comments. 

Tasks: 

 A syntactic check whose aim is to analyze the quality of the data models in terms of  

i. Correctness 

ii. Completeness 

iii. Minimality 

iv. Readability 

Expected Documents: Possible restructured data models 

 An INSPIRE-compliance verification (AMFM); 

In order to accomplish this step, a Reference section listed by Task 4.2 partners has 

been taken into account. 

 A semantic check whose aim was to “read” the model to derive its content in terms of 

statements (AMFM).  

 A validation phase which consisted of a content validation performed by external 

subjects in order to check the applicability of models. A set of guidelines has been 

provided to this aim. 

Expected Documents: Report on accomplished steps for the management of the case study. It 

also includes the evaluated effectiveness in agreement with the provided guidelines. Problems 

in terms of comprehension of diagrams, matching between data could also be highlighted 

here.  

Networking architecture 

Input Documents: INSPIRE Technical Architecture - Overview, INSPIRE Network Services 

Architecture, Plan4All D5.1 Analysis of Demand on European Spatial Planning Data Sharing, 

Standard Reference Model of Open Distributed Processing (RM-ODP), OGC WebServices 

Common Specifications, OGC Reference Model- ORM, Plan4all deliverable D2.3 INSPIRE 

Requirements Analysis. 

Tasks: 

 the network service architecture has been validated in terms of its completeness with 

respect to functional and no-functional requirements of a reference architecture and  

checked with respect to the input documents 

Expected Documents: Report on results 

3.2 Validation Management Structure  

The validation management structure defined in deliverable D.8.1 proposed two management 

levels (Validation Manager and Regional Validation Managers) and one operational level 
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(VLO). Based on subsequent observations, some changes have been applied meant to better 

distribute work and distinguish the role of each partner. The new structure is shown in Figure 

1. 

 

Figure 1 - The Plan4all Validation Management Structure  

Provided the roles that the Project Manager and the Plan4All Management Board are in 

charge of, in the following paragraphs, the responsibilities of each actor of the assessment 

process are described. 

 Validation Manager (VM): the Plan4all Validation Manager has overall responsibility for 

the successful execution and conclusion of Work Package 8 of the project, “Validation”. 

Within this context the Manager will: 

 receive written regional analyses and compile a project register of results across 

the regions; 

 provide a bimonthly summary report to the Project Manager and recommend 

corrective action for any identified shortcomings on 

data/metadata/services/applications at the regional level. The summary report will 

consist of an analysis of the V&V reports. It will follow the following format: 
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 Reason for any expected delay of WP (including delays of tasks or 

deliverables) 

 Which other WPs could be influenced by the delay (including 

interdependencies with task and deliverables). 

 The V&V summary reports as appendices. 

 visit the Plan4all Geoportal deployment site at least once, and will also 

visit any regional deployment whose indicators are not rating as expected 

for two consecutive bimonthly reports to review the test bed site itself and 

the validation methods used. 

 Project Solutions Verification and Validation Manager (Project Solutions V&V Manager) 

is in charge of: 

 monitoring the progress of validation and verification activities in each 

deployment;  

 receiving metadata and themes profile V&V reports from VLO’s and SVO and 

cross-check results; 

 providing a report on Project Solutions V&V results to the Validation Manager. 

This report will also describe progress to the WP leader. The deliverable will 

contain the following information: 

 Start date of task (or deliverable) 

 Planned end date of task (deliverable) 

 Objective of task (deliverable) 

 Current status of task (deliverable) 

 Progress of task (deliverable) against WP 

 Expected end of task (deliverable) 

 Reason for any expected delay 

 Which other tasks (deliverables) might be influenced by this delay (if any) 

 The V&V reports as appendices. 

 preparing from regional contributions a final “D8.2. Validation of Project 

Solutions” report for delivery at the end of the project. 

 Verification and Validation Liaison Officer (V&VLO): will be responsible for making the 

practical arrangements necessary to ensure that V&V activities can be carried out as 

intended. There will be one V&VLO for each partner involved in Task 8.2. His 

responsibilities will be: 

 planning, resourcing and scheduling the V&V activities within the overall 

constraints and guidelines provided by the Plan4all Validation Strategy; 

 providing the Project Solutions V&V Manager with a list of potential users to be 

involved in validation activities; 

 providing the Project Solutions V&V Manager with a report on Verification 

activities; 

 responding to reasonable ad-hoc requests from the Project Solutions V&V 

Manager. 
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3.3  List of  participants 

 

Number Short Name Country Role PMs People V&VLO Responsible 

23 AMFM IT V&V manager, 

V&VLO 

3.9 Monica M. L. Sebillo, Vincenzo Del Fatto, Pasquale Di 

Donato, Franco Vico, 

Franco Vico 

18 DIPSU IT V&VLO 3 Flavio Camerata, Pietro Elisei  Flavio Camerata 

4 TDF LV V&VLO 2 Kaspars Skalbergs, Peteris Bruns  

13 Hyper IT V&VLO 2 Guido Parchi, Norma Zanetti, Alfredo Iembo, Raffaele 

Guerriero, Alfredo Iembo 

Alfredo Iembo 

6 LGV Hamburg DE V&VLO 1 Katharina Lupp, Kai-Uwe Krause Katharina Lupp 

14 GIJON ES V&VLO 2 Pedro Lopez, Jeronimo de la Iglesia Pedro Lopez, 

15 MAC IE V&VLO 1 John O'Flaherty, Joe Cantwell John O'Flaherty 

16 CEIT 

ALANOVA 

AT V&VLO 1 Manfred Schrenk, Wolfgang Wasserburger, Julia 

Neuschmid, Daniela Patti 

Daniela Patti 

17 AVINET NO V&VLO 1   

http://www.wiki.plan4all.eu/wiki/Guido_Parchi
http://www.wiki.plan4all.eu/wiki/Norma_Zanetti
http://www.wiki.plan4all.eu/wiki/Alfredo_Iembo
http://www.wiki.plan4all.eu/wiki/Katharina_Lupp
http://www.wiki.plan4all.eu/wiki/Kai-Uwe_Krause
http://www.wiki.plan4all.eu/wiki/Katharina_Lupp
http://www.wiki.plan4all.eu/wiki/Pedro_Lopez
http://www.wiki.plan4all.eu/wiki/Jeronimo_de_la_Iglesia
http://www.wiki.plan4all.eu/wiki/Pedro_Lopez
http://www.wiki.plan4all.eu/wiki/John_O%27Flaherty
http://www.wiki.plan4all.eu/wiki/Joe_Cantwell
http://www.wiki.plan4all.eu/wiki/John_O%27Flaherty
http://www.wiki.plan4all.eu/wiki/Manfred_Schrenk
http://www.wiki.plan4all.eu/wiki/Wolfgang_Wasserburger
http://www.wiki.plan4all.eu/wiki/Julia_Neuschmid
http://www.wiki.plan4all.eu/wiki/Julia_Neuschmid
http://www.wiki.plan4all.eu/wiki/Daniela_Patti
http://www.wiki.plan4all.eu/wiki/Daniela_Patti


D8.2 Assessment of Project Solutions 

  

 

14 
 

3.4 Partners involved in validation of Metadata Profile and Themes 

 

 MAC GIJON DIPSU AMFM ALANOVA AVINET HYPORBOREA LGV TDF 

Profile-Theme/ partner –p.m. 1,5 2 3 3 1 1 2 1 2 

Metadata Profile  X X X X X X X X X 

Land cover Theme   X  X     

Land use Theme X       X  

Agricultural and aquaculture facilities Theme  X  X      

Production and industrial facilities Theme      X X   

Area management /restriction/regulation zones and 

reporting units Theme 

      X  X 

Utility and Government services Theme  X X       

Natural Risk Zones Theme         X 

Table 1 
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4 Description of Validation Kits 

In the following Section a brief description of Validation kit content is given. They are summarized 

in terms of material and format, whereas details about their specificity are given in Annex 2. 

4.1 Metadata Profile 

In the Validation Kit package for the Metadata Profile, the following material is contained (Annex 

2): 

1. A Plan4All - presentation.doc file containing  a section concerning the Plan4ll project and a 

section about the Work Package 8. The former describes the project  in terms of objectives 

and work-plan, the latter contains a brief description Work Package 8  and a description of 

Task 8.2 in terms of objectives, methodology and role of stakeholders in the validation 

activities.  

2. A Plan4All Metadata Profile - eng.doc file containing a brief description of the Task 8.2 

along with details about the proposed Metadata Profile. 

3. A questionnaire to be filled by project stakeholders involved in the validation step, where 

questions about three different parts of the metadata profile are posed. 

4. A List of Potential Expert Users.doc file to be filled by project partners involved in the 

validation step. 

4.2 Themes 

In the Validation Kit package for the seven themes, the following material is contained (Annex III): 

1. A Guidelines for the V&VLO.doc file, containing the list of documents necessary for the 

Verification and Validation Activities and their description.  

2. A Plan4All - presentation.doc file containing  a section concerning the Plan4ll project and a 

section about the Work Package 8. The former describes the project  in terms of objectives 

and work-plan, the latter contains a brief description Work Package 8  and a description of 

Task 8.2 in terms of objectives, methodology and role of stakeholders in the validation 

activities.  

3. A [name of theme] - Plan4all validation.doc file, containing a brief introduction and a 

description of a given theme, instructions for the validation activities on it, in particular on 

class attributes, enumerations and code lists. Finally, four general questions about the 

completeness and the general comprehension of the proposed model. 

4. A [name of theme] - Plan4all validation.xls file, containing  the questionnaire to be filled by 

project stakeholders involved in the validation step, where questions about all class attributes 

are posed. 

5. A UML.jpg or .doc file, containing the data model specified by using  the Unified Modeling 

Language (UML). 

6. A feature_catalogue.doc file, containing the feature catalogue which describe each attribute, 

class, enumeration, code list and relative types of the proposed model. 
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5. Verification of Project Solutions 

This Section is meant to describe results obtained during the verification phase. In particular, each 

project solution is analyzed and both general and specific remarks are provided which may be used 

to face emerging issues and refine initial proposals.  

5.1 Metadata Profile 

When verifying the INSPIRE compliance of the current proposal for a Metadata Profile, two 

international standards have been taken into account, namely ISO and INSPIRE, and position 

documents have been referred, such as INSPIRE metadata Regulation, INSPIRE Metadata 

Implementing Rules and INSPIRE Generic Conceptual Model. On the basis of this documentation, 

significant conclusions have been assumed, which state that guidelines for INSPIRE metadata 

implementing rules ensure that metadata is not in conflict with ISO 19115, but that the full 

conformance to it entails additional metadata elements which are not required by INSPIRE. 

Moreover, a relevant support has been provided by D3.1, where some requirements for metadata 

elements over INSPIRE profile have detected through questionnaires. Such requirements come 

from national metadata standards, national spatial planning legislation, and user requirements for 

spatial planning metadata. 

Metadata profile has been presented as a platform independent list of metadata elements in tabular 

form, along with the ISO19139 and INSPIRE mapping. The whole proposal consists of three sets of 

items, concerning spatial plan metadata, dataset metadata and spatial service metadata, respectively.  

Each table is structured as follows.  

INS ISO ELEMENT Mult DESCRIPTION 

1.1 360 Spatial plan title  1 Name by which the spatial plan is known. 

Moreover, a detailed description of each element is provided, also in a tabular form as follows. 

Plan4all Multiplicity [1] 

 Description Name by which the cited resource is known. 

 Note  

Inspire Reference Part B 1.1 

 Element name Resource title 

 Obligation / 

condition 

Mandatory 

 Multiplicity [1] 

ISO 19115 Number 360 

 Name title 
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 Definition Name by which the cited resource is known. 

 XPath identificationInfo[1]/*/citation/*/title 

 Data type CharacterString 

 Domain Free text 

 Example Spatial Plan of Olomouc municipality 

 

By analyzing the correspondence between Plan4All items and ISO/INSPIRE relevant elements, it 

has been possible to check the compliance of the Metadata Profile with requirements specified in 

respective documents.  

The analysis has recognized associations between items and detected additional elements specified 

for solving some special requirements. In the following, metadata elements are grouped according 

to their compliance with either ISO/INSPIRE or ISO over INSPIRE profile 

ISO/INSPIRE compliant spatial plan metadata:  

Spatial plan title, Spatial plan abstract, Resource type, Resource locator, Unique resource identifier, 

Spatial plan language, Topic category, Keyword, Geographic bounding box, Reference date, 

Temporal extent, Lineage, Spatial Resolution, Conditions for access and use, Limitations on public 

access, Responsible organization, Metadata point of contact, Metadata date, Metadata Language. 

ISO compliant spatial plan metadata (over INSPIRE profile):  

Spatial plan type, Geographic boundary polygon, Spatial extent description, Process step, File 

identifier, Metadata standard name, Metadata standard version, Presentation form, Application 

schema, Data quality scope, Reference system information, Maintenance and update frequency, 

Purpose, Status, Legal relevance. 

ISO/INSPIRE compliant dataset metadata:  

Resource title, Resource abstract, Resource type, Resource locator, Unique resource identifier, 

Resource language, Topic category, Keyword, Geographic bounding box, date, Temporal extent, 

Lineage, Spatial resolution, Conformity, Conditions for access and use, Limitations on public 

access, Responsible organization, Metadata point of contact, Metadata date, Metadata language 

ISO compliant dataset metadata (over INSPIRE profile):  

File identifier, Parent identifier, Metadata standard name, Metadata standard version, Spatial 

representation type, Geometry type, Image, Character set, Application schema, Data quality scope, 

Reference system info, Distribution format, Transfer options, Maintenance and  update frequency, 

Source, Process step. 

ISO/INSPIRE compliant spatial services metadata:  
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Resource title, Resource abstract, Resource type, Resource locator, Unique resource identifier, 

Keyword, Geographic bounding box, date, Temporal extent, Temporal reference, Conformity, 

Conditions for access and use, Limitations on public access, Responsible organization, Metadata 

point of contact, Metadata date, Metadata language, Coupled resource, Spatial data service type 

ISO compliant spatial services metadata (over INSPIRE profile):  

File identifier 

As for special requirements, they have been individually solved. The need of additional queryables 

for spatial planning activities over the INSPIRE ones has been managed by introducing predefined 

sentences in text elements. As an example, spatial plan types are specified through the 

hierarchyLevelName code list. In order to distinguish spatial plan metadata, the form is 

spatialPlan.<type>, whose values represent spatial plan hierarchy level names.  

As for specific elements over the INSPIRE metadata profile, a mapping between spatial planning 

common used terms and ISO 19115 code lists has been established. As an example, the set 

{Applicant, Procurer, Creator, Designer, Publisher, Contributor, Submitter, Evaluator} concerning 

the role that the organizations play during preparation, creation and adoption phase of a spatial plan 

has been mapped to ISO 19115 responsible party role codes. Analogously, the most basic 

milestones of a spatial plan life cycle are mapped by ISO elements, while detailed descriptions of 

particular steps are documented by processStep element according to national legislation 

Based on the above considerations, it is possible to state that in case of both an explicit reference to 

the INSPIRE standard, and extensions of its basic profile, the proposed Metadata Profile results 

compliant with requirements described in D3.1, thus guaranteeing the achievement of a project 

goal. Differently, the whole proposal lacks the profile focused on the seven themes investigated by 

Plan4All. Indeed, given the strong dependency of this part on the seven conceptual data models, it 

was agreed to postpone this goal at the end of WP4, in order to exploit the proposed schemas and 

integrate them with the corresponding metadata profiles. Currently, these profiles are not available 

and their validation cannot be carried out. 

5.2 Land Cover 

 INSPIRE-compliance verification 

According to the document D2.3 "Definition of Annex Themes and Scope", Land Cover is related 

with Land Use, Production and Industrial Facilities and Agricultural and Aquaculture Facilities. In 

particular, the Production and Industrial Facilities and the Agricultural and Aquaculture Facilities  

themes can be considered elements characterizing a land cover. 

In the proposed data model, this property hasn't been handled and the underlying overlaps cannot be 

detected. 

Syntactic check 

 Correctness 

 The LandCoverStandardisedArea and the LandCoverOriginalArea classes are 

associated through an aggregation, which is also named isRelatedTo. This causes 
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misunderstanding, because an aggregation association is meaningful by itself (part 

of). 

 Completeness 

 The schema seems to be complete 

 Minimality 

 a general concern: 

 spatial and topological relationships are based on a geometry attribute whose 

presence characterizes a spatial object / a feature type. Based on their 

characteristics, some topological relationships have to be explicitly expressed 

within a schema, others can be calculated. A common approach should be 

then agreed among data model designers: is it necessary to explicitly specify 

(and what?) spatial and/or topological relationships? If so, it implies that the 

Completeness requirement of the schema is satisfied to the detriment of the 

Readability requirement. Otherwise, in case only a subset of spatial 

relationships is described it is necessary to motivate such a choice in terms of 

requirements.  

 As for this schema, the recursive neighbourgh association derives 

from the geometry attribute. Is it necessary to explicitly express it? If 

so, it should be motivated.   

 Readability 

 requirements are represented in a simple and easy-to-understand manner. 

Semantic check 

The proposed schema has been read in order to derive its content. The following statements have 

been extracted. 

 A LandCoverArea is adjacent to one or more LandCoverArea(s) 

 A LandCoverStandardisedArea is a kind of LandCoverArea 

 A LandCoverOriginalArea is a kind of LandCoverArea 

 A LandCoverStandardisedArea is an aggregation of LandCoverOriginalArea(s) 

5.3 Land Use 

INSPIRE-compliance verification 

According to the INSPIRE document D2.3 "Definition of Annex Themes and Scope", two main 

land use definitions should be taken into account, namely a functional one and a sequential one. 

Basically, the former highlights the underlying socio-economic purpose of land use such as 

agricultural and forestry, the latter refers to operations on land that humans carry out in order to 

exploit resources and derive benefits. This approach emphasizes two diverse but strongly related 

aspects of the same topic. In fact, it is possible to determine functional areas within urban or rural 

areas by exploiting socio-economic data, and at the same time a proper usage of land resources 

through an appropriate series of operations may notably affect the socio-economic shape of a land.  

General spatial planning mechanisms meant to reach the above goals are land regulation and land 

use plans. They provide common guidelines and tools for spatial planning, but when applied they 

generate different situations depending on national or regional legislation into force. This implies 
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that single organizations may define their own proper strategies for executing a land use plan and 

establishing its results. 

The INSPIRE document D2.3 "Definition of Annex Themes and Scope" also recommends to use 

the ISIC classification (International Standard Classification of All Economic Activities) drawn up 

by the United Nations in order to classify the land use phenomenon from a functional point of view. 

The 17 first-level categories are: 

 Agriculture, Hunting and Forestry  

 Fishing  

 Mining and Quarrying  

 Manufacturing  

 Electricity, Gas and Water Supply  

 Construction  

 Wholesale and Retail Trade, Repair of motor vehicles, motorcycles and Personal and 

household goods  

 Hotels and Restaurants  

 Transport, Storage and Communication  

 Financial intermediation  

 Real estate, Renting and Business activities  

 Public Administration and Defence, Compulsory social security  

 Education  

 Health and Social work  

 Other Community, Social and Personal Service Activities  

 Private Households with Employed Persons  

 Extra-territorial Organizations and Bodies  

The proposed model integrates such an organization through the generalLandUseType attribute of 

the FunctionIndications class, which is associated with the GeneralLandUseType enumeration and 

the SpecificLandUseType code list. 

As for feature types and attributes, they depend on kind of land use and land use plan. Basically, the 

representation of a plan can be structured as a layered dataset, where different areas, such as 

category and regulation are modelled, each associated with the corresponding attribute. This 

approach has been followed when modelling the corresponding classes, each representing a specific 

issue of a land use plan which can be managed as a layer within a logical schema. 

Finally, some overlaps and links exist among the Land Use theme and some Plan4All investigated 

themes, namely Land Cover, Utility and Governmental Services, Productions and industrial 

Facilities, Agricultural and Aquaculture Facilities, Area Management/restriction/regulation Zones 

and Reporting Units, and Natural Risk Zones. Such overlaps are handled through the enumerations 

whose values are taken from the corresponding Plan4All data models, such as 

NaturalRiskSafetyAreas and the associated values InundatedRiskZone, StormRiskZone, 

DroughtRiskZone, AvalanchesRiskZone, VolcanicActivityRiskZone, EarthMovesRiskZone, 

OtherHazardsRiskZone. What about other overlaps?  

A general remark arises from comments by partners involved within the validation phase. They 

emphasize that the classification adopted by INSPIRE is mainly focused on economic aspects. It is 
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difficult to fit it with the planners' point of view.  Indeed, land use planning is devoted to take care 

of the public assets and to ensure and regulate the general public convenience in order to manage 

and protect those goods and activities - of all kinds - that combine to maintain the citizens’ living 

environment. From an INSPIRE perspective, these functions are considered in terms of economic 

revenue, whereas other relevant aspects related to planning, such as the public responsibilities 

concerning the social and the environmental issues, are implicitly excluded. 

Syntactic check 

 Correctness 

 Among PlanObject, PlanFeature and Textual Regulation there exists a cycle. It may 

cause misunderstanding, then it should be avoided unless the underlying meaning 

implies a different interpretation. In this case, the association should be named in 

order to help the schema readability. 

 Many subtypes have been introduced, all of them are represented as partial 

specializations, 

 the associated Feature Catalogue does not mention them as partial / total 

subtypes, 

 the AdministrativeInformation is a subset. Does it imply that in some cases it 

may be not instanced? Is this compliant with the current directions? 

 Completeness / Readability 

 Navigability is never shown (it is assumed that associations are bidirectional) 

 Minimality 

 The schema seems to be minimal  

Semantic check 

The proposed schema has been read in order to derive its content. The following statements have 

been extracted, the absence of navigability has been interpreted as bidirectional associations. 

 A PlanObject replaces zero or one PlanObject 

 A PlanObject is replaced by zero or one PlanObject 

 A PlanObject is related to zero or one Graphical Information 

 A Graphical Information refers to one PlanObject 

 A PlanObject is related to zero or more Textual Information(s) 

 A Textual Information refers to one PlanObject 

 A PlanObject is related to zero or more Textual Regulation(s) 

 A Textual Regulation refers to one PlanObject 

 A PlanObject is related to zero or more Raster(s) 

 A Raster refers to one PlanObject 

 A PlanObject is related to zero or more PlanFeature(s) 

 A PlanFeature refers to one PlanObject 

 A PlanObject specializes in AdministrativeInformation 

 A PlanObject is related to zero or more PlanFeature(s) 

 A PlanFeature refers to one PlanObject 

 A PlanFeature is related to zero or more Textual Regulation(s) 

 A Textual Regulation refers to one PlanFeature 
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 A PlanFeature specializes in DevelopmentApplication 

 A PlanFeature specializes in ConditionsAndConstraints 

 A PlanFeature specializes in FunctionIndications 

 A FunctionIndications specializes in ConstructionIndications 

 A FunctionIndications specializes in DimensioningIndications 

 A FunctionIndications specializes in IndirectExecution 

Classes/Attributes from INSPIRE / Plan4All themes:  

 Addresses,  

 Natural Risk Zones 

 Protected Sites 

 Area Management/Restriction/Regulation Zones and Reporting Units  

5.4 Agricultural and Aquaculture Facilities 

INSPIRE-compliance verification 

According to the document D2.3 "Definition of Annex Themes and Scope", Agricultural and 

Aquaculture facilities can be specialized in farming equipment and production facilities (including 

irrigation systems, greenhouses and stables). How  are greenhouses and stables handled through the 

proposed data model? 

A dismissed product / substance may be transferred towards sites for disposal / recovery / waste 

management, which are in turn handled through other data models. How is this requirement 

satisfied? Should the link be explicitly expressed? 

According to the document D2.3 "Definition of Annex Themes and Scope", objects featuring this 

domain may be spatially expressed as points, but where production area is substantial, area 

coverage may be relevant, e.g. greenhouse areas or mussels production sites at sea. Is it possible to 

handle objects as points through the proposed data model? 

The Agricultural and Aquaculture Facilities theme and the Production and Industrial Facilities 

theme are strongly related. However, some basic differences appear within the proposed schemas. 

First, relationships used between similar concepts are semantically and syntactically different. 

Indeed, Facility Site and Industrial Area classes and Facility Site and Installation classes are related 

through an "inside" association, whereas the corresponding similar concepts are differently 

managed within this schema, namely FacilitySite and AgricultualAquacultureHolding classes and 

FacilitySite and Installation classes are related through a composition. Another not properly handled 

similarity refers to the Product and Substance concepts, their relationships and specializations. 

Finally, the Substance class in the dictionary for the codification and description of Substance of 

Agricultural and Aquaculture Facilities theme is similarly defined in Production and Industrial 

Facilities theme, but missing of an Inspireid (Substance_Inspireid) which identifies the substance. 

Syntactic check 

 Correctness: 

 The association “is related to” between Easement and WaterSources classes and 

Easement and IrrigationElement classes should be better specified, “related to” is too 

general. 
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 references to Addresses and AdministrativeUnit from INSPIRE are missing within 

the associated package  

 Minimality:  

 the DismissedProduct and DismissedSubstance classes are similarly described, in 

terms of attributes (calculationType, totalAmount) and enumerations 

(CalculationType); 

 the OffsiteTransferredProduct and OffsiteTransferredSubstance classes are similarly 

described, in terms of attributes (transferType, transferMeans) and enumerations 

(TransferType, TransferMeans); 

 the WasteSubstance and WasteProduct classes are similarly described, in terms of 

attributes (recoveryQuantity, disposalQuantity, siteAddresses). 

 The input associations between Activity and Product classes and between Activity 

and Substance are similarly described. 

 The output associations between Activity and Product classes and between Activity 

and Substance are similarly described. 

 The dismissing associations between Activity and Product classes and between 

Activity and Substance are similarly described. 

 Completeness 

 The schema seems to be complete 

 Readability 

 requirements are represented in a simple and easy-to-understand manner. 

Semantic check 

The proposed schema has been read in order to derive its content. The following statements have 

been extracted. 

 An AgriculturalAcquacultureHolding is composed of  one or more FacilitySite(s) 

 An AgriculturalAcquacultureHolding possesses one or more Certification(s)  

 An AgriculturalHolding is a kind of AgriculturalAcquacultureHolding 

 An AcquacultureHolding is a kind of AgriculturalAcquacultureHolding 

 A FacilitySite is composed of  zero or more IrrigationUnit(s) 

 A FacilitySite is served by  one or more WaterSource(s)  

 An IrrigationUnit makes use of one or more IrrigationElement(s)  

 zero or more Easement(s)  are related to an IrrigationElement 

 zero or more Easement(s)  are related to a WaterSource 

 A FacilitySite is composed of  one or more Installation(s) 

 An AgriculturalInstallation is a kind of Installation 

 An AcquacultureInstallation is a kind of Installation 

 An Installation carries out one or more Activity(/ies) 

 one or more Activity(ies) outputs zero or more Product(s)  

 zero or more Product are input for one or more Activity 

 An Activity dismisses zero or more DismissedProduct(s) 

 one or more Activity(ies) outputs zero or more Substancet(s)  

 zero or more Substance(s) are input for one or more Activity 
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 A DismissedProduct is a kind of Product 

 An OffsiteTransferredProduct is a kind of DismissedProduct 

 A WasteProduct is a kind of OffsiteTransferredProduct 

 An Activity dismisses zero or more DismissedSubstance(s) 

 A DismissedSubstance is a kind of Substance 

 A DismissedSubstance is specialized in either an OffsiteTransferredSubstance  or an 

AccidentalRelease 

 A WasteSubstance is a kind of OffsiteTransferredSubstance 

Classes/Attributes from INSPIRE / Plan4All themes:  

 Area Management/Restriction/Regulation Zones and Reporting Units  

 Addresses, 

 AdministrativeUnit 

Attributes associated with a dictionary: 

 NACE_code_rev2, CPA_code - dictionary for the codification and description of Activity 

and Product 

 ClassificationCode, ParticularTypeOfFarming - dictionary for the codification and 

description of the type of farming. 

 CAS_Number, substance_name - dictionary for the codification and description of 

Substance. 

 Other dictionaries are cited which are not related to specific attributes. They refer to 

regulations and directives. 

5.5 Area Management / Restriction / Regulation Zones and Reporting Units 

INSPIRE-compliance verification 

According to the document D2.3 "Definition of Annex Themes and Scope", Area 

Management/Restriction/Regulation Zones and Reporting Units are areas managed, regulated or 

used for reporting at international, European, national, regional and local levels. This theme 

includes dumping sites, restricted areas around drinking water sources, nitrate-vulnerable zones, 

regulated fairways at sea or large inland waters, areas for the dumping of waste, noise restriction 

zones, prospecting and mining permit areas, river basin districts, relevant reporting units and coastal 

zone management areas. 

The proposed model has been already modified on the basis of a  previous review phase between 

AMFM (task 8.2 leader) and Ceit Alanova (model designers). The model incorporates  suggestions 

proposed by AMFM.  

A further refinement may be useful concerning the restricted area located around drinking water 

sources (RestrictedAreaAroundDrinkingWaterSources class). First, both drinkingWaterSorce and 

restrictionZone should be defined as spatial objects, thus including a geometry attribute. Then, in 

agreement with national/state law, each restriction zone is associated with a drinking water source  

(and vice versa?), thus the current association is suitable. On the contrary, the association between 

restrictionZone and RestrictedAreaAroundDrinkingWaterSources may be designed as an 

aggregation, because a restricted area located around drinking water sources consists of a set of 

restriction zones.  
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Syntactic check 

 Correctness: 

 The Id_object: String of the AreaManagemenAbstractClass Class should be 

replaced with InspireId: Identifier. 

 The proposed model does not diversify Enumeration and CodeList. An enumeration 

is frozen: it is not possible to add new elements to an enumeration. Code list on the 

other hand are extensible. Could the empty enumerations be expressed as codelists? 

 Associations between a <<featuretype>> class and a <<type>> class should be uni-

directional. An arrow on the side of the <<type>> class should be added. 

 The correct name of the INSPIRE Application Schema imported by this model is 

GeographicalName 

 Completeness: 

 Association names are missing. They should be added avoiding general terms as “is 

related to”. 

 Overlaps with Land Cover, Protected Sites and Biogeographical Units should be 

better expressed. 

 Minimality:  

 the DumpingSite class specializes in three subclasses, namely  

DumpingSiteForNonHazardousWaste, DumpingSiteForHazardousWaste and  

DumpingSiteForInertWaste. Beside attributes belonging to the DumpingSite class, 

such subclasses contain two attributes which semantically seems to share the same 

meaning independently of the waste type, namely disposalQuantity and 

recoveryQuantity. In case a further refinement could not be applied in terms of 

generalization, the underlying reason should be motivated.  

 Readability: 

 Navigability is never shown (it is assumed that associations are bidirectional)  

Semantic check 

The proposed schema has been read in order to derive its content. The following statements have 

been extracted, the absence of navigability has been interpreted as bidirectional associations.  

 An AreaManagemenAbstractClass is related to zero or one ResponsibleOrganization 

 zero or one ResponsibleOrganization is related to a an AreaManagemenAbstractClass 

 A ResponsibleOrganization is related to one or more Address(es) 

 one or more Addressess is related to a ResponsibleOrganization 

 An AreaManagemenAbstractClass is related to zero or one LegalReference 

 zero or one LegalReference is related to an AreaManagemenAbstractClass 

 A DumpingSite is a kind of AreaManagemenAbstractClass 

 A DumpingSiteForNonHazardousWaste is a kind of DumpingSite 

 A DumpingSiteForHazardousWaste is a kind of DumpingSite 

 A DumpingSiteForInertWaste is a kind of DumpingSite 

 A RestrictedAreaAroundDrinkingWaterSources is a kind of AreaManagemenAbstractClass 

 A RestrictedAreaAroundDrinkingWaterSources is related to one or more 

RestrictionZone(s) 
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 A RestrictionZone is related to a DrinkingWaterSource 

 A NoiseRestrictionZone is a kind of AreaManagemenAbstractClass 

 A NoiseRestrictionZone is related to one or more RestrictionTime(s) 

 A RegulatedFairwaysAtSeaOrLargeInlandWaters is a kind of 

 AreaManagemenAbstractClass 

 A RegulatedFairwaysAtSeaOrLargeInlandWaters is related to one or more 

RestrictionTime(s) 

 A NitrateVulnerableZone is a kind of AreaManagemenAbstractClass 

 An AreasForTheDumpingOfWasteAtSea is a kind of AreaManagemenAbstractClass 

 An AreasForTheDumpingOfWasteAtSea is related to a RegionSea 

 An AreasWithRightToUsePropertyWithoutPossessment is a kind of 

AreaManagemenAbstractClass 

 A CoastalZoneManagementAreas is a kind of AreaManagemenAbstractClass 

 A CoastalZoneManagementAreas is related to a RegionSea 

 A CoastalZoneManagementAreas is related to one or more HarbourDistrict 

 A CoastalZoneManagementAreas is related to one or more FisheryZone(s) 

 A CoastalZoneManagementAreas is related to a BoudaryBetweenNationSea 

 A RiverBasinDistricts is a kind of AreaManagemenAbstractClass 

 A RiverBasinDistricts is a kind of Hydrography 

 A RiverBasinDistricts is related to one or more WaterBodies 

 A ProspectingAndMiningPermitAreas is a kind of AreaManagemenAbstractClass 

 OtherManagementRegulationRestrictionAreas  is a kind of AreaManagemenAbstractClass 

Classes/Attributes from INSPIRE / Plan4All themes:  

 Hydrography 

 SeaRegions 

 Land Use 

 Transport Network 

 GeographicalName 

 Addresses 

5.6 Production and Industrial Facilities 

INSPIRE-compliance verification 

According to the document D2.3 "Definition of Annex Themes and Scope", production/industry 

facilities can be specialized in Industrial sites, Nuclear installation location, Energy resource 

extraction and production site, and Mines.  

In the proposed schema, how is it possible to distinguish among them? It results necessary because 

some of them have to satisfy legal obligations and/or basic requirements  to be reported. Moreover, 

the given definition also refers to water abstraction, mining and storage sites. The latter may be 

storage sites for different kinds of "products" needed as input in industrial/production processes, or 

may be seen as storage sites for real products and also form "waste" from the production process. 

Analogously, a dismissed product / substance may be transferred towards sites for disposal / 
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recovery / waste management, which are in turn handle through other data models. How is this 

requirement satisfied? A Plan4All theme is focused on this topic, namely Waste treatment facilities 

and waste storage. Should the link be explicitly expressed when transferring  the waste 

product/substance?  

The Production and Industrial Facilities theme and the Agricultural and Aquaculture Facilities 

theme are strongly related. However, some basic differences appear within the proposed schemas. 

First, relationships used between similar concepts are semantically and syntactically different. 

Indeed, FacilitySite and AgricultualAquacultureHolding classes and FacilitySite and Installation 

classes are related through a composition, whereas the corresponding similar concepts are 

differently managed within this schema, namely Facility Site and Industrial Area classes and 

Facility Site and Installation classes are related through an "inside" association. Another not 

properly handled similarity refers to the Product and Substance concepts, their relationships and 

specializations. 

Syntactic check 

 Correctness 

 Addressed (it should be codified as Addresses from INSPIRE) 

 The Offsite Transferred Product class is defined as a subclass of the Dismissed 

Product class. However, its attributes don't represent properties of a product. On the 

contrary, they can be specified as attributes of an association between the Dismissed 

Product class and a (missing) corresponding dumping site where it should be 

handled. 

 The Offsite Transferred Substance class is defined as a subclass of the Dismissed 

Substance class. However, its attributes don't represent properties of a substance. On 

the contrary, they can be specified as attributes of an association between the 

Dismissed Substance class and a (missing) corresponding dumping site where it 

should be handled. 

 Completeness 

 Navigability is never shown (it is assumed that associations are bidirectional)  

 Minimality 

 the Dismissed Product and Dismissed Substance classes are similarly described, in 

terms of attributes (calculationType, totalAmount) and enumerations 

(CalculationType); 

 the Offsite Transferred Product and Offsite Transferred Substance classes are 

similarly described, in terms of attributes (transferType, transferMeans) and 

enumerations (TransferType, TransferMeans); 

 the Waste Substance and Waste Product classes are similarly described, in terms of 

attributes (recoveryQuantity, disposalQuantity, siteAddresses). 

 the association Dismissing between Activity and Dismissed Product classes and the 

association Used/Dismissing between Activity and Used/Dismissed Substance are 

similarly described. 

 Readability 

 In order to improve schema readability, it might be useful to adopt the color 

conventions as illustrated in the INSPIRE Document "Methodology for the 
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development of data specification". In that case a legend describes color usage 

associated with parts of the UML diagram, namely blue as part of GCM, green for 

part of ISO, pink as part of the specific model, and yellow for other external related 

classes. 

Semantic check 

The proposed schema has been read in order to derive its content. The following statements have 

been extracted, the absence of navigability has been interpreted as bidirectional associations. 

 An Industrial Area contains one or more Facility Site(s)  

 A Facility Site contains one or more Installation(s)  

 An Activity is carried out in one or more Installation(s)  

 An Installation carries out one or more Activity(/ies) 

 An Activity outputs one or more Product(s)  

 A Product is outputted by only one Activity 

 A Product is an input for one or more Activity(/ies)  

 An Activity receives one or more Product(s) 

 A Dismissed Product is a kind of Product  

 A Dismissed Product is dismissed by one or more Activity(/ies) 

 An Activity dismisses zero or more Dismissed Product(s) 

 An Offsite Transferred Product is a kind of Dismissed Product  

 A Waste Product is a kind of Offsite Transferred Product  

 An Activity uses/dismisses zero or more Used/Dismissed Substance(S) 

 A Used/Dismissed Substance is used/dismissed by one or more Activity(/ies) 

 A Dismissed Substance is a kind of Used/Dismissed Substance  

 A Dismissed Substance is specialized in either an Offsite Transferred Substance or a 

Release 

 A Waste Substance is a kind of Offsite Transferred Substance 

Classes/Attributes from INSPIRE / Plan4All themes:  

 Addresses,  

 AdministrativeUnit 

Attributes associated with a dictionary: 

 Substance_inspiredId, CAS_Number, substance_name - dictionary for the codification on 

Substances and thresholds 

 NACE_code_rev2, CPA_code - dictionary for the codification and description of Activity 

and Product 

5.7 Utility and Government Services 

INSPIRE-compliance verification 

According to the document D2.3 "Definition of Annex Themes and Scope", the Utility and 

Governmental Services theme is a very broad theme and refers to a wide set of utility 

services/networks, such as environmental protection facilities, waste management facilities and 

waste storage, controlled waste treatment sites for non-hazardous waste at land, energy supply and 
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water supply associated with the corresponding transmission lines and transmission systems, public 

administrations, civil protection sites, schools and hospitals.  

The proposed schema models a subset of these utilities and services, namely the official or 

regulated facility for the waste treatment and / or storage at land. The completion of the theme is 

needed in terms of transmission systems and environmental protection facilities. 

In the following the INSPIRE compliance of the controlled waste treatment facilities is verified. 

5.7.1 Controlled Waste Treatment Facilities 

INSPIRE-compliance verification 

According to the document D2.3 "Definition of Annex Themes and Scope", the Waste treatment 

facilities and waste storage subtheme includes controlled waste treatment sites for non-hazardous 

waste at land, such as landfills and incinerators, regulated areas for dumping of waste at sea, illegal 

or non-controlled dumping of waste - sea and land, mining waste, sewage sludge, controlled waste 

treatment facilities for hazardous waste at land, such as thermal treatment, nuclear waste treatment 

and storage, and other treatment for hazardous waste (e.g. chemical). 

The proposed schema lacks some aspects relevant for the management of the controlled waste 

treatment facilities. As an example, nuclear waste treatment and storage should be handled also by 

taking into account potential risks, the management of mining waste requires spatial data such as 

location of mines and tailings in order to control possible contamination of soil and waste. Some of 

these issues might be solved also by taking into account overlaps with other themes. 

Syntactic check 

 Correctness 

 The MRFType enumeration and the WastewaterType enumeration are not populated.  

 Address (it should be codified as Addresses from INSPIRE) 

 Completeness 

 Navigability is never shown (it is assumed that associations are bidirectional)  

 Minimality 

 the RecoveryOperation, the Waste and the DisposalOperation classes are similarly 

described. They contain the same set of attributes and are associated with the 

WasteTreatmentAuthorized class.  

 Readability 

 enumerations should be populated also within the UML class diagram for a better 

schema readability. 

 In order to improve schema readability, it might be useful to adopt the color 

conventions as illustrated in the INSPIRE Document "Methodology for the 

development of data specification". In that case a legend describes color usage 

associated with parts of the UML diagram, namely blue as part of GCM, green for 

part of ISO, pink as part of the specific model, and yellow for other external related 

classes. 

Semantic check 

The proposed schema has been read in order to derive its content. The following statements have 

been extracted, the absence of navigability has been interpreted as bidirectional associations. 
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 A ControlledWasteTreatmentFacility is related to zero or more 

WasteTreatmentAuthorized(s) 

 A WasteTreatmentAuthorized refers to one ControlledWasteTreatmentFacility 

 A WasteTreatmentAuthorized is related to one or more Waste(s) 

 A Waste refers to zero or more WasteTreatmentAuthorized(s) 

 A WasteTreatmentAuthorized is related to one or more RecoveryOperation(s) 

 A RecoveryOperation refers to zero or more WasteTreatmentAuthorized(s) 

 A WasteTreatmentAuthorized is related to one or more DisposalOperation(s) 

 A DisposalOperation refers to zero or more WasteTreatmentAuthorized(s) 

 WastesAuthorized is an association class tied to the association between 

WasteTreatmentAuthorized and Waste 

  RecoveryOperationAuthorized is an association class tied to the association between 

WasteTreatmentAuthorized and RecoveryOperation 

 DisposalOperationAuthorized is an association class tied to the association between 

WasteTreatmentAuthorized and DisposalOperation 

 A WastewaterTreatmentFacility is a kind of ControlledWasteTreatmentFacility 

 A RefuseMaterialsStorageAndRecoveryFacility is a kind of 

ControlledWasteTreatmentFacility  

 An Incinerator is a kind of ControlledWasteTreatmentFacility 

 A Landfill is a kind of ControlledWasteTreatmentFacility 

5.8 Natural Risk Zones 

INSPIRE-compliance verification 

According to the document D2.3 "Definition of Annex Themes and Scope", Natural Risk Zones are 

defined as vulnerable areas characterised according to natural hazards (all atmospheric, hydrologic, 

seismic, volcanic and wildfire phenomena that, because of their location, severity, and frequency, 

have the potential to seriously affect society), e.g. floods, landslides and subsidence, avalanches, 

forest fires, earthquakes, volcanic eruptions. In particular, they are zones where natural hazards 

areas intersect with highly populated areas and/or areas of particular environmental/ cultural/ 

economic value. 

As for overlaps with other themes, the proposed model expresses the various types of natural risk 

zones as specializations of the general RiskZone class. This class contains two attributes that 

informally represent relationships with Land Cover and Production and Industrial Facilities themes 

(without expressing the cardinality). On the contrary, the INSPIRE document D2.3 "Definition of 

Annex Themes and Scope" emphasizes that the Natural Risk Zones theme overlaps the Land Use 

theme and does not mention the Production and Industrial Facilities Theme. It is important to notice 

that, although the description of various types of risk zones seems to be exhaustive, relationships 

with other themes should be deepened in a clearer and complete manner.  

The INSPIRE document D2.3 "Definition of Annex Themes and Scope" lists various examples of 

important natural hazards. How Costal Erosion and Radon Areas are handled in the proposed 

model? 

Syntactic check 

http://it.dicios.com/enit/emphasize
http://it.dicios.com/enit/although
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 Correctness: 

 The proposed model does not diversify concepts of enumeration and code list. An 

enumeration is frozen: it is not possible to add new elements to its set of values. 

Code list on the other hand are extensible. Could the empty enumerations be 

expressed as codelists? Or there exists a possible set of values? 

 The RiskZone class contains the Inspireid attribute defined as an Int. It should be an 

Identifier 

 Completeness: 

 The  composition association between InundatedRiskZone class and Embankment is 

not clear and the cardinality is missing. The Embankment class does not have 

attributes. 

 The type of some attributes should be clarified for understanding the origin (Does 

addresses come from INSPIRE? And GeographicalName?) 

 Minimality 

 requirements are represented a minimal manner, no redundancies exist. 

 Readability 

 requirements are represented in a simple and easy-to-understand manner. 

Semantic check 

The proposed schema has been read in order to derive its content. The following statements have 

been extracted. 

 An InundatedRiskZone is a kind of RiskZone 

 An InundatedRiskZone is composed of Embankment (?) 

 A StormRiskZone is a kind of RiskZone 

 A DroughtRiskZone is a kind of RiskZone 

 An AvalanchesRiskZone is a kind of RiskZone 

 A VolcanicActivityRiskZone is a kind of RiskZone 

 An EarthmovesRiskZone is a kind of RiskZone 

 An OtherHazardsRiskZone is a kind of RiskZone 

 The RiskZone class contains the Address attribute. It seems to be redundant and/or 

inapplicable  

Classes/Attributes from INSPIRE / Plan4All themes:  

 Addresses,  

 GeographicalName 

5.9 Networking Architecture 

When verifying the INSPIRE compliance of the current proposal for the Plan4all Networking 

Architecture, several international standards and position documents have been referred, namely the 

INSPIRE Technical Architecture Overview, the INSPIRE Network Services Architecture, the 

international standard Reference Model of Open Distributed Processing (RM-ODP), the OGC 

specifications, such as OGC WebServices Common Specifications, the OGC Reference Model- 

ORM, the recommendations of the Plan4all deliverable D2.3, INSPIRE Requirements Analysis, the 

work of WP5, the Plan4all deliverable D5.1, concerning the Analysis of Demand on European 



D8.2 Assessment of Project Solutions 

  

 

32 
 

Spatial Planning Data Sharing, and the Plan4all deliverable D5.2, dealing with Plan4all Networking 

Architecture.  

The network architecture have been validated in terms of its completeness with respect to functional 

and no-functional requirements of a reference architecture and checked with respect to the 

mentioned documents. In particular, by analyzing the correspondence between Plan4All 

Networking Architecture items and ISO/INSPIRE relevant elements, it has been possible to check 

the compliance of the Networking Architecture with requirements specified in respective 

documents.  

The diagram in Figure 2 is proposed in the Plan4all deliverable D5.2 "The Plan4all Networking 

Architecture". It gives an overview of how the Plan4all reference model matches with some 

reference standards and specifications. 

 

Figure 2. The Plan4all Architecture compared with reference standard and specifications. 

As for the INSPIRE compliance of the project solution, in the following two images are shown, 

namely the INSPIRE reference Architecture (see Figure 3) and the Plan4All Networking 

Architecture (see Figure 4). The former is based on the description provided in the INSPIRE 

document “D3.5 INSPIRE Network Services Architecture”.  The latter is based on the design 

proposed in Plan4All D5.2. 
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Figure 3. INSPIRE reference Architecture. 

The core of the INSPIRE reference Architecture consists of different INSPIRE Service Types, 

namely Discovery, View, Download, Transform and Invoke. Such services have to be accessed via 

the Rights Management Layer and may be accessed by applications and geoportals via the INSPIRE 

services bus. 

 

Figure 4. Plan4All Networking Architecture 

The Plan4All Networking Architecture has been designed by adopting the RM-ODP approach, in 

particular with reference to the OGC Reference Model (ORM), in order to comply to OGC 

standards and specifications and to ISO/TC211 standard series, according to T.5.1 requirements 

about services design. A service-oriented approach has been adopted according to INSPIRE and 

Plan4all requirements defined in T5.1. 
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Figure 3 depicts how the system components of the Plan4All Networking Architecture are 

distributed. As illustrated by the diagram, the architecture is a “metadata system”, and it implements 

the INSPIRE principles, according to the following requirements:  

- data are to be collected only once and managed where this can be done in the most efficient way;  

- it has to be possible to both combine data coming from different sources and share them among 

many users and applications;  

- it has to be possible to easily identify which geographic information is available, to assess its 

usefulness according to his goals, and the conditions according to which it is possible to obtain and 

use the same information.  

Once produced, planning data can be either provided to the Plan4all Architecture by the same data 

provider, through the Spatial Data Infrastructure, or by a third party (service provider), on behalf of 

the data provider. The service provider has to expose OWS interfaces to the Internet, in order to be 

consumed by Plan4all, INSPIRE, or other users through the pan-European registry.  

The functionalities (Invoke, View, Download, Transfer, Discovery, DRM Services) provided by the 

Plan4all Architecture will allow for searching for data through queries on the metadata resources, 

and the access to the resources will be managed according to DRM policies. 

Finally, although embedded within the adopted standards and specifications, significant 

requirements such as multilingual aspects and quality of service should be better emphasized within 

D5.2 in order to make easy their detection and the subsequent implementation of this functionality. 
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6. Validation of Project Solutions 

This Section is meant to describe results obtained from partners and stakeholders during the 

validation phase. In particular, each project solution is analyzed and both general and specific 

remarks are provided  which may be used to face emerging issues and refine initial proposals. 

Details can be found in Annex IV and Annex V. 

6.1 Metadata Profile 

Based on stakeholders' evaluations, the proposed metadata profile seems to be clear, reasonable and 

complete in terms of metadata for spatial planning, dataset and spatial services. Some general 

comments about the overall proposal can be summarized as follows.  

General comments 

The proposal suitably covers all elements featuring the spatial planning domain. It also supports 

INSPIRE requirements and may be a good starting point for evolving national metadata profiles for 

data within all themes. Punctual observations are related to the number of services and to the code 

list extensions. The former may result limited in operation on local or provincial level. The latter 

may be necessary due to different reasons, such as language issues where one term does not find a 

single literal translation, and lack of appropriate values for specific scenarios. A solution suggested 

by stakeholders is to allow each country to design their own catalog profiles by extending existing 

code list elements. This would retain the integration on the European level while allowing sufficient 

detail on the local. 

Another current concern refers to metadata availability. The challenge is that existing metadata are 

generally rather poor because a lot of information is implicit when used in the context of a 

municipality – but becomes explicit when taken out of this context – e.g. published on the Internet. 

This will lead to a significant challenge when creating metadata from local profiles.  

Specific comments by stakeholders. 

In the following some specific matters are listed. Some of them derive from national / local points 

of view related to solutions that could be not shared by other partners. An agreement should be 

reached about them. 

 The meaning of Unique resource identifier, Data Quality Scope, and Reference date should 

be clarified. 

 The differences between Process step and Status,  Conditions for access and use and  

Limitations on public access, should be clarified.  

 Process Step enumeration. Additional values may be added: Elaboration, Adoption, Legal 

force, Obsolete. 

 Spatial resolution. In some cases the scale of the original data is different from the scale of 

representation in the plan. How can this situation be reported? 

6.2 Land Cover 

General comments 
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Most of the issues discussed by stakeholders are due to the aggregation / association between 

LandCoverOriginalArea and LandCoverStandardisedArea and the associated multiplicity. As 

depicted by the schema, single land cover original areas can be allocated to one or zero land cover 

areas classified in agreement with the chosen international classification system (in this case 

Corine). It might cause wholes within the dataset thus resulting not compliant with Corine 

definition. 

An open issue highlighted during the validation phase is related to the choice of an object-oriented 

approach for designing a data model which is inherently hierarchical. Indeed, according to the ISO 

feature-geometry-model, this model is a description of single land cover features, then more 

appropriate terms should be used, e.g.,  the term standardClassification might be substitute by 

LandcoverElementDescription, thus resulting  more conform with the feature-geometry-model. This 

observation is in line with the current research which, provided the continuity of Corine, is devoted 

to overcome some of its limitations and proposes a classification based on ISO19144 through a 

Land Cover Meta Language (LCMC). This meta language is meant to address the harmonization of 

different Land Cover Classification Systems, so that data from multiple sources can be compared 

and integrated. LCMC documents the ontology of a classification system by performing the analysis 

of the smallest semantic elements from which a composition in schemas is then feasible. This 

approach will allow to harmonize datasets modelled according to the schema proposed within 

Plan4all without affecting their consistency, thus preserving their compliance with respect to the 

INSPIRE requirements. 

Finally, a refinement that could be applied to the schema refers to the chosen classification system. 

Corine and LCCS are suitable examples, but it would be more appropriate to allow users to select a 

system, to annotate it and instantiate the corresponding value. This would imply the extension of the 

LandCoverStandardisedArea class by an attribute ClassificationSystemType associated with the 

ClassificationSystem code list, whose value are currently (but not limited to) Corine and LCCS. 

This solution would allow  also to satisfy the requirement of taking into account the minimum 

mapping unit, that could be associated with the chosen classification system. 

Specific comments by stakeholders 

In the following some specific matters are listed. Some of them derive from national / local points 

of view related to solutions that could be not shared by other partners. An agreement should be 

reached about them.  

- Source (class: LandCoverArea).  

 Its meaning is not clear. 

 No value for this attribute at data level. Indeed, this information can be found in the 

metadata. Maybe it should be set to voidable. 

 Land cover information can be collected from many sources, such as a validated 

scientific paper, or photographs of the landscape (bearing also a temporal reference) not 

only of a cartographic kind.   

- BeginLifeSpanVersion and EndLifeSpanVersion (class: LandCoverStandardisedArea).  
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 What is the difference between “changed and “superseded”? If two separate attributes 

are requested, the former could be associated with the date of creation and change of the 

object, the latter may refer to the date it has been retired. In this case, the multiplicity of 

the former should be [1..*], because the possible changes can be infinite. 

 BeginLifeSpanVersion (class: LandCoverStandardisedArea). This attribute should not 

be voidable, the information about the date of the survey is very important.  

- ClassificationLink (class: LandCoverOriginalArea).  

 It should be set to voidable because origin datasets may not contain this information.  

6.3 Land Use 

General comments 

The main concern that arises from the stakeholders' comments is related to the object investigated 

by the Land Use theme. Many stakeholders share the opinion that some limitations met during the 

case study instancing phase are due to the meaning of terms. In fact, they have frequently annotated 

that sometimes it was difficult to understand what item is under investigation, namely a whole plan, 

its components, a single zoning. Moreover, they have carried a high level of uncertainty while 

instancing some attribute values because both the whole plan and its components could have 

satisfied the given property.  

Another issue strongly related to the above observation refers to the scope of this theme. Partners 

from different countries have pointed out that it overlaps with many topics belonging to other 

themes, also depending on national responsible authorities (e.g., Utility Services required for the 

specific planned land use, such as Waste Collection and Telecommunications, are relevant to the 

Ireland Local Authorities, who are the Planning Authorities). This implies that in case the model is 

to be used for inter-institutional and cross-border purposes, it should be more concise and contain 

less detailed information, or else the implementations of a Plan4All dataset might result 

unsustainable. 

A more thorough study should be made in order to isolate the essential information to be used for 

these purposes. On the other hand, on the basis of an observation already discussed during the 

verification phase, the land use model addressed by Plan4all is meant to describe a plan, it is not 

focused on the administrative processes related to it. Thus, information concerning the 

administrative information (AdministrativeInformation) and the development applications 

(DevelopmentApplication) could be omitted. 

The INSPIRE description partially solves this issue. It provides designers with elements useful to 

obtain a global view of characterizing items and properties of the Land Use theme, while many 

details are left to the national indications. However, in this case, best practices analysis cannot 

produce a common shared solution by itself, because local / national solutions sometimes represent 

an answer to the diverse needs developed during time and strongly depending on punctual 

requirements. It should be appropriate and fruitful to support these activities through a top-down 

approach to capture general indications, that can be then deepened and integrated according to 

specific requirements. 

Starting from details of the analysis made by stakeholders involved in this phase, it is possible 

summarize their observations as follows. As for attributes the main and recurrent requirement is 
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referred to their multiplicity. Indeed, many attributes have a minimum cardinality equal to zero 

(such as macroClassificationOfLand, protectedSite and typeOfBuilding) due to either their possible 

absence within specific datasets or their meaning which assigns them with a diverse class (e.g., the 

interventionType attribute, which could be associated also with the FunctionalIndications class). In 

order to improve the schema and avoid such ambiguities, they might be specified as voidable 

attributes, thus allowing a correct management of values when they are not available.  

As for enumerations and code lists, different stakeholders have proposed several modifications in 

terms of both new values and changes to the existing ones. In particular, they have emphasized that 

the approach followed during the design phase has been focused on modelling information related 

to city planning. On the contrary, information, such as agricultural and natural components result 

incomplete or difficult to handle in terms of both a wider multi thematic plan and sectional plans.  

Moreover, in  many cases stakeholders have also suggested to associate a description with each 

enumeration / code list value, thus allowing a correct interpretation and avoiding redundancies. This 

approach might also overcome the request of including a Other value, which in turn may cause 

misuse and an excessive proliferation of ad hoc solutions. 

Finally, it is worth to noticing that a useful missing information is related to the person in charge of 

plan data. This is a need in line with the requirement of data quality also expressed through the 

associated metadata. 

Specific comments by stakeholders 

In the following some specific matters are listed. Some of them derive from national / local points 

of view related to solutions that could be not shared by other partners. An agreement should be 

reached about them.  

Classes and attributes 

 It should be useful to add a class concerning territorial assets exposed to a certain risk, e.g., 

in case of a river basin plan, what kinds of assets are exposed to the flood risk (agricultural 

areas, stables, residential buildings, etc.)? 

 Some attributes may have different values depending on the meaning they are associated to. 

As an example, in case temporalExtentTo is referred to a plan, then it is unlimited. On the 

contrary, some plan constraints have a five years life.  

 Attribute: constraintDescription. It should be profitable to make an explicit a reference to 

technical rules and regulations in force. 

 Attributes: EasementType and IndirectExecution. The meaning of these attributes is not 

clear.  

Enumerations 

 ApplicationStatus. An additional value may be added: Under Appeal (Development 

application having been rejected by the responsible authority but is now under appeal by the 

Applicant. 

 GeneralLandUseTyps. An additional value may be added: MixedDevelopmentZone. 

 EasementType. An additional value may be added: PreservationStatute 

 HierarchyLevelName. An additional value may be added: SpatialPlan.district (it can be the 

case of a plan concerning a river basin district). 
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 PlanType. It should have a [1..*] multiplicity. 

 RestrictionZone. An additional value may be added: Special Protected Areas under the 

Habitats Directive/Birds Directive/Natura 2000.  

 Property. The Private value may be expanded: Private Corporate (Private land owned by a 

company) and Private Individual ”(Private land owned by an individual). Moreover, this 

attribute may result either not applicable or multivalue. In particular, the specification 

concerning the property can be related to a single land parcel, not to a Plan Feature, because 

the latter is often related to more than one land parcel at the same time.  

Code lists 

ApplicationType. Proposed values: 

 Request for a new building permit. 

 Request to extend an existing building. 

 Request to redefine the use of an existing building. 

 Request to demolish an existing building. 

OtherConstructionIndication. Proposed values: 

 Concrete 

 Timber Framed 

 Insulating Concrete Formwork 

 Structural Insulated Pannels 

 Brick Construction 

 Steel Framed Homes 

 Log Houses 

 Straw Bale Buildings 

 Cob Construction 

 Adobe Construction 

OtherTerritorialClassification / SpecificLandUseType. Proposed values: 

 Residential 

 Industry / Enterprise  

 Commercial / Retail / Town or District or Neighbourhood Centre 

 Community / Services Infrastructure / Utilities 

 Open Space / Amenity / Conservation / Recreation 

 Agriculture / Aquaculture / Forestry / Rural 

 Mixed Use 

 Other. 

RoofShape. Additional values may be added: 

 Gabled that can be subdivided into Side-gabled, Front-gabled or Cross-gabled,  

 Hipped that can be subdivided into Simple, Pyramidal or Cross-hipped 

 Dormers  

 Gables and  

 Others, including Gambrel, Saltbox, Hip, Mansard, Shed, Valley, Flat 

TypeOfBuilding. Additional values may be added:  

 Agricultural buildings,  
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 Commercial buildings,  

 Residential Buildings,  

 Educational buildings,  

 Government buildings,  

 Industrial buildings,  

 Military buildings,  

 Parking and storage,  

 Religious buildings,  

 Transit stations,  

 Other (from http://en.wikipedia.org/wiki/List_of_building_types). 

6.4 Agricultural and Aquaculture Facilities 

General comments 

Stakeholders’ experience on the specific theme and the lack of adequate case study instances did 

not allow a complete analysis of the proposed model. Indeed, validation has been carried out mainly 

on the Agricultural component of the data model because most of involved stakeholders are experts 

in this field rather than in the Aquaculture domain. 

Generally, stakeholders have highlighted a problem with the geometry attribute belonging to several 

classes. They suggest that such an attribute should be defined as voidable because frequently there 

are no geometries associated with the corresponding classes, only addresses are available. As 

suggested by INSPIRE, Agricultural and Aquaculture Facilities may have an exact location of site 

(point, area) and the objects may be spatially expressed as points. However, where production area 

is substantial, area coverage may be relevant. Then, the solution should be to avoid the geometry as 

a voidable attribute and to handle it in two different ways, namely as an address attribute or a  

point/area geometry type. 

Specific comments by stakeholders 

In the following some specific matters are listed. Some of them derive from national / local points 

of view related to solutions that could be not shared by other partners. An agreement should be 

reached about them.  

 At a first glance, one important missing element is the cultivated fields with their different kinds 

of cultivations. This should be added as an essential spatial element. A standard classification of 

the agricultural fields can be found in the Commission Regulation 1200/2009/EC, also 

mentioned in the proposed data model for what concerns typologies of agricultural installations 

and water sources. 

 A link with the theme Land Cover should be established. 

 As for facility sites and installations, agricultural holdings may not have such assets. As an 

example, there are holdings which rent the land and hire third parties for working on it. This 

means that the multiplicity of the associations between AgricultureAquacultureHolding and 

FacilitySite, and between FacilitySite and Installation should be [1] to [0..*], rather than [1] to 

[1..*]. 

http://en.wikipedia.org/wiki/List_of_building_types#Transit_stations
http://en.wikipedia.org/wiki/List_of_building_types
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 A holding might have its legal headquarters in a municipality and its facility site in another one. 

The location attribute in AgricultureAquacultureHolding and the attributes address in 

FacilitySite should be more carefully rethought. 

 As for the certification, in some Italian Regions it refers to the holding, in other Regions to the 

facility site. In the proposed model, this information is associated only with the holding. 

 IrrigationUnit. The information concerning the irrigation unit (i.e., a surface irrigated from the 

same water source) is not applicable. In the current databases, the information is managed at 

cadastral parcel level. 

 AgriculturalInstallationType (class: AgriculturalInstallation). Among the values concerning the 

animal shelters of the AgriculturalInstallationType enumeration only 

AnimalHousing_LayingHens, AnimalHousing_Pigs, AnimalHousing_Cattle, and 

AnimalHousing are applicable. Moreover, in the current databases, the cattle housing is actually 

divided into two categories, namely milk cattle and other cattle. A value for the sheep shelters 

should be added. AgriculturalInstallationType (class: AgriculturalInstallation). As for the values 

of the enumeration AgriculturalInstallationType, the current databases do not support any 

information concerning the energy production facilities. 

 WaterSourceType (class: WaterSource). Among the values of the enumeration 

“WaterSourceType”, only OnFarmGroundWater and OffFarmWaterSupplyNetwork are 

applicable. 

 IrrigationMethod (class: IrrigationUnit). Not applicable information in the current datasets. The 

attribute should be therefore set to voidable. 

 EasementType (class: Easement). No applicable information in the current datasets. The 

attribute should be therefore set to voidable. 

6.5 Area management/Restriction/Regulation Zones and Reporting Units  

General comments 

Stakeholders’ experience on the specific theme and the lack of adequate case study instances did 

not allow a detailed analysis of the proposed model. According to the questionnaire answers the 

model groups well (Areas managed, regulated or used for reporting at international, European, 

national, regional and local levels) areas managed, regulated or used for data communication at 

international, European, National, Regional and local levels as listed in Annex III of INSPIRE 

directive. Nevertheless, several model attributes have been considered not applicable and some 

problems have been highlighted with sector and subsector attributes of 

AreaManagementAbstractClass class and an enumeration is suggested, capable to manage working 

days, holidays, and weekends values. 

4.6 Production and Industrial Facilities  

General comments 

According to the questionnaire answers, the attributes of classes in the proposed model seems to be 

useful, complete and clear.  
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Specific comments by stakeholders 

Classes and attributes 

Some stakeholders have suggested to add a set of attribute to the Installation class, namely, 

Owner’s  of installation Name and Surname, Fiscal Code and VAT Code of installation, Company 

registered office, and Authorization Number and Date. This is reasonable if different installations 

related to the same facility site may have different owners, otherwise it is more appropriate adding 

them to the FacilitySite  class. Analogously, adding a statusValue, validFrom and validTo is 

reasonalble if different installations related to the same facility site may have different status and 

validity time. It could be appropriate to define these attributes as voidable. 

The model does not completely represent the industrial activities regulated by the IPPC directive 

(2008/1/EC).  

Enumerations 

 In the CalculationType enumeration the unknown values are not allowed. In case they are 

necessary, the corresponding attribute should be voidable 

 In the TransferMeans enumeration, the Waste value may substitute the SolideWaste value. 

Code Lists 

 In the StatusValue code list, values suggested by stakeholders (Idle and Dismissed) may be 

added. 

6.7 Utility and Government Services  

General comments 

Most of the issues highlighted by stakeholders are due to the incompleteness of the model with 

respect to the INSPIRE requirements. In particular, stakeholders have pointed out that the following 

issues are missing: 

 regulated areas for dumping of waste at sea; 

 illegal or non-controlled dumping of waste – sea and land; 

 mining waste; 

 sewage sludge: generation, sewage pipelines networks and sewage treatment facilities (only 

“sewage treatment facilities” is modelled as “WasteWaterTreatmentFacilities”, the 

“generation” part and the “sewage pipelines networks” are missing). 

Moreover, all networks and point information are missing, namely sewage networks (geometries 

and information about the type and the dimensions of the pipes) along with information concerning 

the waste collection (for example, the routes of the trucks collecting the urban waste and the 

position of the garbage bins). 

Specific comments by stakeholders 

In the following some specific matters are listed. Some of them derive from national / local points 

of view related to solutions that could be not shared by other partners. An agreement should be 

reached about them.  



D8.2 Assessment of Project Solutions 

  

 

43 
 

- If the waste treatment facility is “controlled”, then it should be necessarily “authorised”, so 

the multiplicity of the association between ControlledWasteTreatmentFacility and 

WasteTreatmentAuthorised should be [1..*] 

- Geometry (ControlledWasteTreatmentFacility). The geometry is not necessarily a polygon. 

Some datasets have also points for indicating plants, septic tanks and sewage lift stations.  

- WasteWaterTreatmentFacilityType (enumeration)  

 it is not clear if stand-alone septic tanks (e.g. tanks not connected to the main sewage 

pipes, like Imhoff tanks) can be described by the literal “Agricultural or zootechnical 

wastewater treatment plant; 

 a literal referring to the constructed wetlands for the natural treatment of wastewater 

is missing. 

6.8 Natural Risk Zones   

General comments 

The validation of the Natural Risk Zones theme needs further analysis and evaluation. Stakeholders’ 

experience on this specific theme and the lack of adequate case study instances did not allow a 

detailed and complete analysis of the proposed model. Indeed, only one stakeholder has been 

involved in the validation process and the case study instance covers an exiguous part of the model. 
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Final remarks  

This Section is devoted to emphasize some general observations risen during the verification phase 

applied to the schemas proposed for the seven themes investigated by the Plan4All project. 

Preliminaries 

Some issues discussed in Section 4 derive from the adoption of the UML as modeling language, 

which allows to handle and illustrate similar concepts with different approaches. The concepts of  

specialization and association class are examples of this flexibility. The former can be depicted 

through both the annotation tree and single arrowed associations. The latter may represent both a 

class depending on an association established between two classes, and a relation attribute 

according to the Entity-Relationship approach.  

The idea has been to notify designers when similar situations have been managed in different 

manner. In fact, a goal of the present project is to define an homogeneous approach for those 

themes that share some components and are then strongly related.  

In the following, some basic concepts are recalled. 

 Associations are always assumed to be bi-directional; this means that both classes are aware 

of each other and their relationship, unless a uni-directional association is qualified. In this 

case, two classes are related, but only one class knows that the relationship exists. Moreover, 

the uni-directional association includes a role name and a multiplicity value, but unlike the 

standard bi-directional association, the uni-directional association only contains the role 

name and multiplicity value for the known class. 

 An enumeration represents a list of domain values. This set is fixed and no-empty. 

 A code list represents a list of domain values which can be extended, depending on users' 

requirements. It may be initially empty. 

 An association with an aggregation relationship indicates that one class is a part of another 

class. In an aggregation relationship, the child class instance can outlive its parent class. An 

aggregation is represented through an unfilled diamond shape on the parent class's 

association end. 

 The composition relationship is a kind of aggregation relationship, but the child class's 

instance lifecycle is dependent on the parent class's instance lifecycle. It is represented by a 

filled diamond shape. 

 An association class includes valuable information about the primary association it is tied to. 

The association line between the primary classes intersects a dotted line connected to the 

association class  

 According to the INSPIRE document D2.8.I.4 "INSPIRE Data Specification on 

Administrative units – Guidelines", voidable attributes should be used when a characteristic 

of a spatial object is not present in the spatial dataset, but may be present or applicable in the 

real world. If and only if a property receives this stereotype, the value of void may be used 

as a value of the property. It is possible to qualify a value of void in the data with the 

following pre-defined values: 
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Unpopulated: The characteristic is not part of the dataset and all objects in the spatial 

data set receive this value; 

Unknown: The correct value for the specific spatial object is not known to, and not 

computable. However, a correct value may exist. This value is applied on an object-

by-object basis in a spatial data set. As for the information on whether or not a 

characteristic exists in the real world, this is expressed by using the multiplicity. 

Comments derived from the verification and validation phases on Metadata Profile 

Generally speaking, the proposed metadata profile has met an agreement among partners and 

stakeholders. Both questionnaires and evaluations performed through the instantiation of case 

studies have highlighted that a core of elements is shared and accepted in terms of name, type, and 

properties. However, there exist a subset of elements that appear to be critical, namely Unique 

resource identifier, Data Quality Scope, Reference date, Process step, Status, Conditions for access 

and use, Limitations on public access, whose meaning should be clarified, even though in some 

cases a better explanation can be found in the INSPIRE regulations. 

Another general issue concerns the extent of metadata profile. In some cases, stakeholders have 

pointed out that specifications of other compound elements or additional information about spatial 

plans may result not necessary because more specific data have to be put into the appropriate theme, 

e.g. Land Use. This comment has a twofold implication. First, it emphasizes that spatial planning  

management strongly depends on organization / institution in charge of it, whose task also consists 

of bounding the scope and establishing the appropriate threshold of detail. Second, it highlights the 

need of dataset level metadata for each spatial data theme. Indeed, while the proposal for a 

Metadata Profile has been designed by considering it applicable for spatial plan as a whole, 

specifications of single metadata profiles associated with each theme have been postponed at the 

end of WP4. This solution has been adopted in order to exploit the proposed schemas and integrate 

the resulting metadata profiles within the overall profile. Anyhow, the current lack of such profiles 

has limited the real stakeholders' capability to acquire a global view of the topic under investigation, 

thus reducing the effectiveness of their contribution. 

Comments derived from the verification phase on themes 

In the following, some issues are faced and possible solutions are suggested. A common agreement 

should be reached in order to harmonize the project solutions. 

 A feature type / spatial object has a geometry, which automatically generates topological 

relationships. Typically, connectivity and contiguity are handled through the topology, other 

relationships are established by performing a calculation on (x, y) coordinates. This 

approach implies that these sets have to be distinguished during the design phase. In 

particular, the former set should be explicitly expressed when necessary, the latter can be 

omitted. Along this line, the model designers have to reach an agreement on what 

relationships and when to represent them. Indeed, diverse solutions have been adopted in 

proposed schemas also in case of similar concepts, thus increasing dissimilarities among 

them. 

 Even if it is not a UML basic characteristic, it may be useful to specify properties for 

specialization / generalization. According to the Entity Relationship language, a 

specialization can be partial / total and overlapping / disjoint, thus allowing four different 
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combinations. In case a subset has been specified it represents a partial and disjoint 

specialization. In case two or more subclasses have been associated with a superclass, the 

specialization can be  

 either total (each instance of the superclass is always an instance of one or more 

subclasses) or partial (an instance of the superclass may not belong to any 

subclasses), and 

 either disjoint (an instance can be a member of at most one of the subclasses of the 

specialization) or overlapping (the same instance may be a member of more than one 

subclasses).  

These further properties allow designers to provide users with additional details about 

spatial objects, useful to express constraints and mandatory items. 

 As for the theme overlaps, designers have adopted different solutions to express this 

property. In some cases a theme has been referenced through an attribute type, in others it 

has been embedded as enumeration values, finally a class has been related and a comment 

has been added, such as "INSPIRE theme". Also in this case, it should be suitable to adopt 

the same approach when possible. In case a different solution is used, it should be 

motivated. Again, the adoption of a color convention as illustrated in the INSPIRE 

Document "Methodology for the development of data specification" may help the 

achievement of this goal and improve the schema readability. 

 Inspireid has been used every time an identifier was required. However, in some cases it has 

been typed as an Identifier, in others it has been further detailed, such as an integer. Also in 

this case a common approach should be agreed. 

 A similar observation for the Address and Geographical Name themes and their usage 

within the proposed schemas. 

Comments derived from the validation phase on themes 

By analysing stakeholders' comments and their questionnaire answers, a general observation could 

be annotated. Although most remarks are related to the enumeration and code list values, significant 

comments refer also to the scope of themes under investigation. Indeed, starting from the INSPIRE 

indications some fundamental requirements can be set, which provide designers with a global view 

of the theme extent. However, many stakeholders share the opinion that some limitations met 

during the case study instancing phase are due to the meaning of terms. In fact, they have frequently 

annotated that sometimes it is difficult to understand what item is under investigation, and 

information provided by designers does not bridge this gap, due to the lack of a common shared 

approach.  

This lack also generates a relevant level of uncertainty that available best practices are not able to 

overcome.  

Another issue highlighted by stakeholders refers to the overlaps among themes. Partners and 

stakeholders from different countries have pointed out that these overlaps also depend on national 

regulations. Besides INSPIRE indications, which propose high level links for inter-institutional and 

cross-border purposes, other relationships among themes have been identified by domain expert 

users, which have to be managed in order to obtain an exhaustive representation of real scenarios. 
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To reach this goal, a refinement of models may be fruitful, based on a top-down approach to capture 

general indications, that can be then deepened and integrated according to specific requirements. 

As for enumerations and code lists, stakeholders have proposed both new values and changes to the 

existing ones. Moreover, they have also suggested to associate a description with each enumeration 

/ code list value, thus allowing a correct interpretation and avoiding redundancies. Again, this need 

should be satisfied by identifying a core of relevant items and assigning them a wider meaning. To 

this aim, institutions at national or regional level may be involved, on the basis of the expertise they 

have about these specific topics. They could code a given domain also on behalf of lower level 

institutions, such as municipalities. This solution might then avoid a misuse and an excessive 

proliferation of ad hoc solutions.  

Finally, in order to guarantee data interoperability and cross-border cooperation as an consequential 

effect of the spatial planning data harmonization, the attribute Country should be always 

considered. 
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