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Context



• Farewell to custom code

• Welcome to GeoNetwork Open 

Source

• Migration tougher than anticipated

• More than one year of 

development, testing and training

• One of the first real test cases for 

the new GeoNetwork 4.0 based 

on microservices

• Very complex architecture and 

unprecedentedly high number of 

metadata records

Context



• Strategic decision to go ahead with open source technology

• Part of ‘mainstreaming’ and simplification agenda for the central INSPIRE infrastructure

• Improved transparency and reproducibility of the results by the MS

• Long-term commitment

• New infrastructure and the HVD Implementing Act

Context



• INSPIRE Geoportal backend

• Initial: 8 CPUs, 16 GB ram, 200 GB (root) + 1 TB (data)

• Current: incrementally scaled to 48 CPUs, 384 GB ram, 200GB (root) + 4TB (data)

• INSPIRE Reference Validator

• ETF instances: up to 8 nodes, 2 vCPUs, 8 GB ram, 100 GB SSD

• Bulk validation tool: 2 nodes

• 1 node: 2 vCPUs, 8 GB ram, 124 GB hdd

• 1 node (used for DE validation): 4 vCPUs, 16 GB ram, 248 GB hdd

Cloud resources



• Issues opened in the Geoportal helpdesk 

in 2022

• Opened by 17 MS (thank you!)

• 46 issues in total 

• Tests run in the INSPIRE Reference 

Validator

• clear peak between November and 

December 2022

Context



• All the JRC colleagues involved in the process

• Fabiano Spinelli, Davide Artasensi, Loizos Bailas, Andrea Musumeci, Pierpaolo Cira

• The Consortium supporting the operation of the INSPIRE infrastructure

Special thanks to



Results



• Overall process:

Monitoring and Reporting 2022 – Process



Monitoring and Reporting 2022 – Software 

• INSPIRE Geoportal based on 

GeoNetwork v.4.2.0

• INSPIRE Reference Validator v.2022.3 

(released on 21/09/2022)

• Bulk validation tool v.2021.1.0    

(released on 5/10/2021)



• 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 
(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 2019-2022:

• overall: slow but continuous 

improvement

Monitoring and Reporting 2022 – Results 

calculated 

automatically 

(Validator)

calculated 

automatically 

(Geoportal)

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 – 2022 performance

0 ≤ X < 10%

10% ≤ X < 30%

30% ≤ X < 50%

50% ≤ X < 70%

70% ≤ X < 90%

90% ≤ X ≤ 100%



Absolute number indicators 
Comparison vs. 2021, 2020, 2019

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. 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



Relative number indicators 
Comparison vs. 2019

increase of more than 10 percentage points compared to 2019

increase/decrease of less than 10 percentage points compared to 2019

decrease of more than 10 percentage points compared to 2019



https://inspire-geoportal.ec.europa.eu/mr2022.html

Monitoring and Reporting 
2022 – Dashboard

• Landing page:

• number of data sets, data set series & 

services for all countries

• documentation to help understand the 

results

https://inspire-geoportal.ec.europa.eu/mr2022.html


https://inspire-geoportal.ec.europa.eu/mr2022.html

Monitoring and Reporting 
2022 – 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 

2022 indicators

https://inspire-geoportal.ec.europa.eu/mr2021.html


Monitoring and Reporting 2022 – Dashboard 

• Visualization of indicators

• star-based scoring system

(for percentage indicators):

• comparison against 2021 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 2021 values



Monitoring and Reporting 2022 – Dashboard 

Implementing Decision

info on the versions of Geoportal & 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



General conclusions

• Overall, slight improvement of results compared to the 2021 exercise.

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

increasing from 2020 to 2019, 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).

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

process, which may turn into opportunities for future improvement.

• But also good practices!

Monitoring and Reporting 2022 –
Lessons learnt



Conformity of datasets and services

Self-declared 

conformity

• Many countries 

(the same as in 

2021) 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: 

• Almost equal to 0%!

• 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.



Issues identified
Opportunities for improvement

Metadata records with indexation errors present in national catalogues

• Metadata records with XML (ISO 19139) encoding errors, failed to be indexed by GeoNetwork.

 Consequences: 

a) Metadata records not 

available in the INSPIRE 

Geoportal (not processed by 

ElasticSearch). 

b) Possible decrease in 

indicators.



Issues identified
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.



Issues identified
Opportunities for improvement

Practices breaking functionality of infrastructure tools

 Consequences: Reduced performance and/or system failures.

• Using one service to serve thousands 

of datasets - Example: 

• About 4000 <srv:operatesOn> 

occurrences used in a service 

metadata record.

• Usability of (some) ATOM services is 

questioned - Examples:

• ATOM services with thousands of sub-

feed entries (e.g. +6000, +13000).

• Repetitions: Harvesting a single 

endpoint / Endpoints from several 
countries / Year.



Conformity of network services non properly declared

Example:

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

 Consequences: Non-representative indicators on conformity of network services.

Issues identified
Opportunities for improvement



Good practices identified

Finland (FI)

• Addressing the transition to the TG Metadata 2.0 (from TG Metadata 1.3) –

including local level - despite affecting indicators in different way:

• Positive impact on metadata conformity indicators. 

• Potential negative impact in other indicators due to variety of implementation status.

Ireland (IE), Greece (EL), Luxembourg (LU) 

• 100% Conformity of INSPIRE metadata.

Other countries effectively using the 

INSPIRE Reference Validator 

• Some countries with metadata conformity near to 100%.



Good practices identified

Belgium (BE), Malta (MT), Spain (ES)

• Network services accessibility winners!

Overall improvement of M&R indicators 

(2022 vs. 2021)

• Belgium (BE), Denmark (DK), Estonia (EE), Spain (ES), Ireland (IE), Malta (MT), 

Norway (NO), Poland (PL), Romania (RO), Sweden (SE), Slovenia (SI).

Slovakia

• Proactive attitude and continuous feedback to the INSPIRE Geoportal team (e.g. 

issues detected, potential solutions, active participation in GitHub helpdesks).



Revamped INSPIRE Geoportal
Next steps
Revamped INSPIRE Geoportal rollout

• Resolve system vulnerabilities identified during the security assessment. 

Fine tuning of the GeoNetwork backend 

• Improve performance of the system (ATOM feeds processing, database data ingestion) –

Meanwhile, harvesting bandwidths for each country are suggested.

Harvester

• Improve support for (complex) OGC Filters in GeoNetwork. 

Link-checker tool

• Solve the anomaly on accessibility of datasets (downloadable and viewable indicators).

Data-service Linking Simplification

• Support the good practice in the GeoNetwork backend

 A joint effort with GeoCat is key for achieving these steps.



Thank you!
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