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Context



Data-centric approach

• Ensuring that all possible resources are made 

available through Discovery services are 

counted

• Implemented Part 1. of data-service linking 

simplification

• Towards a coordinated approach for HVD and 

INSPIRE implementation

Context

This image was generated through AI.

https://github.com/INSPIRE-MIF/gp-data-service-linking-simplification/blob/main/good-practice/data-service-linking-simplification-spec.md#part-a-rcs


• GeoNetwork Open Source v.4 used for a 

2nd consecutive year

• Successful harvest of all endpoints in 

December

• High complexity

• Different implementation approaches

• Heavy processing burden

Context

This image was generated through AI.



• 39 issues opened in the GPT in 2023

• Tests run in the INSPIRE Reference 

Validator

• clear peak in November and December 

2023

Context



• Slovak colleagues

• Members of the data-service linking simplification sub-group

• All contributions and discussions on GitHub

• JRC T.1 ICT Pool

• Companies supporting the operation of the INSPIRE infrastructure

Thank you 



Methodology  



• Overall process:

Monitoring and Reporting 2023 – Process



Monitoring and Reporting 2023 – Process

GeoNetwork

Postgres DB

* M&R TOOLS code repository (SQL queries & Python scripts): https://github.com/INSPIRE-MIF/mr-tools/

Used for: 

EL, LV, NO, PL, RO, SI & SE 

Used for the rest of endpoints

Elastic Search

Index

GeoNetwork 

Accessibility path

View

Download

Elastic Search 

queries

Result : Viewable datasets count

Result : Downloadable datasets count

Python 

Accessibility path

Dataset Metadata 

extraction

Python 

Accessibility script

.CSV

View

Download

• View_url.csv

• View_url_check_results.csv

• View_failed_requests.log

• Download_url.csv

• Download_url_check_results.csv

• Download_failed_requests.log

Result : Viewable datasets count

Result : Downloadable datasets count

.CSV & .LOG

INPUTS OUTPUTSCreation / Improvement

Conformity

self-declared 

evaluation

Datasets

Result : Services conformity

Result : Datasets conformity

Services

SQL Conformity path

Used for All endpoints

https://github.com/INSPIRE-MIF/mr-tools/


Monitoring and Reporting 2023 – Software 

• INSPIRE Geoportal based 

on GeoNetwork v.4.2.6

• INSPIRE Reference Validator v.2023.3 

(released on 18/09/2023)

• Bulk validation tool v.2021.1.0    

(released on 5/10/2021)

• M&R Tools 

(released on 22/02/2024)



Results 



• Indicators grouped into 5 categories:

• availability of spatial data and services

• DSi1.1, DSi1.2, DSi1.3, DSi1.4, DSi1.5

• conformity of metadata

• MDi1.1, MDi1.2

• conformity of spatial data sets 

• DSi2, DSi2.1, DSi2.2, DSi2.3

• accessibility of spatial data sets

• NSi2, NSi2.1, NSi2.2

• conformity of network services 

• NSi4, NSi4.1, NSi4.2, NSi4.3, NSi4.4 

Monitoring and Reporting 2022 – Indicators 

INSPIRE 

Geoportal +

M&R tools 
(linkages check)

INSPIRE 

Reference 

Validator 
(metadata 

validation)



• Indicators grouped into 5 categories:

• availability of spatial data and services

• DSi1.1, DSi1.2, DSi1.3, DSi1.4, DSi1.5

• conformity of metadata

• MDi1.1, MDi1.2

• conformity of spatial data sets 

• DSi2, DSi2.1, DSi2.2, DSi2.3

• accessibility of spatial data sets

• NSi2, NSi2.1, NSi2.2

• conformity of network services 

• NSi4, NSi4.1, NSi4.2, NSi4.3, NSi4.4 

absolute values

relative values 
(percentages)

Monitoring and Reporting 2022 – Indicators 



• Median values of all indicators 

in the years 2019-2023:

• overall: slow but continuous 

improvement

Monitoring and Reporting 2023 – Results 

calculated 

automatically 

(Validator)

calculated 

automatically 

(Geoportal + 

M&R Tools)

availability of 

spatial data 

and services

conformity of 

metadata

conformity of 

spatial data 

sets

accessibility of 

spatial data 

sets

conformity of 

network 

services



Overall results – 2023 performance

0 ≤ X < 10%

10% ≤ X < 30%

30% ≤ X < 50%

50% ≤ X < 70%

70% ≤ X < 90%

90% ≤ X ≤ 100%



Absolute number indicators 
Comparison vs. 2020, 2021, 2022

increase ≥ 30%

increase ≥ 20% and < 30% 

increase ≥ 10% and < 20% 

increase/decrease < 10% 

decrease ≥ 10% and < 20% 

decrease ≥ 20% and < 30% 

decrease ≥ 30%



Relative number indicators 
Comparison vs. 2022

increase of more than 10 percentage points compared to 2022

increase/decrease of less than 10 percentage points compared to 2022

decrease of more than 10 percentage points compared to 2022



Relative number indicators 
Comparison vs. 2021

increase of more than 10 percentage points compared to 2021

increase/decrease of less than 10 percentage points compared to 2021

decrease of more than 10 percentage points compared to 2021



Relative number indicators 
Comparison vs. 2020

increase of more than 10 percentage points compared to 2020

increase/decrease of less than 10 percentage points compared to 2020

decrease of more than 10 percentage points compared to 2020



https://europa.eu/!Vcdmwv

Monitoring and Reporting 
2023 – Dashboard

• Landing page:

• number of data sets, data set series & 

services for all countries

• documentation to help understand the 

results

https://europa.eu/!Vcdmwv


Monitoring and Reporting 
2023 – Dashboard

• Country-specific page:

• overview statistics: number of data sets, 

data set series & services, number of 

conformant & non conformant metadata

• values of Monitoring and Reporting 

2023 indicators

https://europa.eu/!Vcdmwv

https://europa.eu/!Vcdmwv


Monitoring and Reporting 2023 – Dashboard 

• Visualization of indicators

• star-based scoring system

(for percentage indicators):

• comparison against 2022 results:
• for relative number indicators:

• for absolute number indicators:

0 ≤ X < 10%

10% ≤ X < 30%

30% ≤ X < 50%

50% ≤ X < 70%

70% ≤ X < 90%

90% ≤ X ≤ 100%

increase of at least 10%

decrease of at least 10%

increase or decrease of less than 10%

same rule but considering 10% of the 2022 values



Monitoring and Reporting 2023 – Dashboard 

Implementing Decision

info on the versions of Geoportal, 

M&R Tools & Validator used

explanation of how indicators are calculated

explanation of indicator visualisation

• Documentation

Technical Report on M&R



Results from the metadata validation

ZIP files including failed 

reports in HTML and JSON



Results from the metadata validation



Results from the metadata validation



Lessons learnt



• Overall, slight improvement of results compared to the 2022 exercise.

• Significantly improved accessibility

• Significant improvement comparing with previous years M&R baselines, 

increasing from 2022 to 2020, respectively.

• Heterogeneity in performance of the different countries still remains.

• Concerns about the reliability of indicators on the conformity of datasets and 

services (self-declarations). Interoperability lacks in XML encoding.

• Several issues were identified in the INSPIRE infrastructure during the M&R 

process, which may turn into opportunities for future improvement.

• Data-Service Linking Simplification approach is the way forward!

Monitoring and Reporting 2023 –

General conclusions



Conformity of datasets and services

Self-declared 

conformity

• Many countries 

(some being the 

same as in 2022) 

declared values 

equal or close to 

100% for all the 

indicators on the 

conformity of 

datasets and 

services.



Conformity of datasets and services

Self-declared conformity

• A random, manual QC of conformity was performed on a small sample of datasets

and services from these countries using the INSPIRE Reference Validator.

• The overall result of the JRC manual conformity check was very low: 

• between 10% and 20%!

• Despite no conclusions could be derived, we proved that the calculated values for the 

conformity indicators are not reliable:

• Conformity of spatial data sets: DSi1.1, DSi1.2, DSi1.3, DSi1.4, DSi1.5

• Conformity of network services: NSi4, NSi4.1, NSi4.2, NSi4.3, NSi4.4

• The INSPIRE Reference Validator was probably not used to check the conformity in 

many cases.



Opportunities for improvement

Metadata records from national catalogues with indexation errors or warnings

• Metadata records with XML (ISO 19139) encoding errors, not properly indexed by GeoNetwork.

 Consequences: 

a) Metadata records not 

available in the INSPIRE 

Geoportal (not processed by 

Elastic Search). 

b) Decrease in indicators.



Opportunities for improvement

Non-INSPIRE metadata records present in national catalogues

• Example metadata records coming within standard GeoNetwork installations.

• Metadata records with <gmd:hierarchyLevel> different from dataset / service.

 Consequences: 

a) Non-INSPIRE metadata records harvested by the INSPIRE Geoportal. 

b) Possible decrease in indicators.



Conformity of datasets and/or services non properly declared

Example:

• Incorrect use of elements to declare the conformity using  <DQ_DomainConsistency> report.

 Consequences: Non-representative indicators on conformity. 

Opportunities for improvement



Declaration of GEMET INSPIRE Theme keywords

 Consequences: Difficulties to filter dataset metadata records by theme / INSPIRE Annex. 

Non-representativeness of dataset conformity indicator. 

Opportunities for improvement

• Not following, apart from 

Requirements on this concern, the 

whole set of Recommendations.

• Example (best use):



Problems preventing dataset accessibility through network services

Examples:

• Service timeouts. Requirements on Quality of Service (QoS) not assured.

• Misconfiguration of services. SSL certificate errors.

 Consequences: Decreased indicators on accessibility through view / download services. 

Opportunities for improvement



Good practices identified

Greece (EL), Luxembourg (LU), Malta (MT) 

• 100% Conformity of INSPIRE metadata.

Other countries effectively using the 

INSPIRE Reference Validator (datasets)

• Some countries with dataset metadata conformity 

near to 100%: AT, EE, FI, HR, IT, LT, PL, SK.

Overall improvement of M&R indicators 

(2023 vs. 2022)

• Belgium (BE), Germany (DE), Estonia (EE), Croatia 

(HR), Lithuania (LT), Malta (MT), Poland (PL), 

Sweden (SE), Slovakia (SK).



Good practices identified

Slovakia (SK)

• Exercise performed with national data providers to assure accessibility of 

URLs:

• Specific Link-Checker project: https://gitlab.com/mzpsr/geocloud/applications/sdi-

linkage-checker

• Positive impact on accessibility indicators. 

• Active and continuous feedback to JRC Team for enhancing the INSPIRE Geoportal.

• Proactive attitude and continuous feedback to the INSPIRE Geoportal team 

(e.g. issues detected, potential solutions, active participation in GitHub 

helpdesks).

https://gitlab.com/mzpsr/geocloud/applications/sdi-linkage-checker


Thank you!
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