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INSPIRE Directive

o) wm‘\%\o\
Aims to create a European SDI for the purposes of EU environmental
policies:

environmental spatial data sharing, facilitation of public access to spatial

data, and assisting in cross-boundary policy-making

based on the SDIs established and operated by the EU Member States

came into force on May 15, 2007 and is implemented in various stages,
with full implementation required by 2021.

DIRECTIVE 2007!2’]3(: OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 14 March 2007

establishing an Infrastructure for Spatial Information in the European Community (INSPIRE)
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https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX:32007L0002



INSPIRE Directive — Spatial scope

34 spatial data themes for environmental applications:

ANNEX: 1

Addresses

Cadastral parcels

Geographical grid
systems

N
f{\g; Hydrography

Transport networks

ANNEX: 2

Elevation

Land cover

Administrative units

Coordinate reference systems
Geographical names

=) Protected sites

@ Geology

Orthoimagery

ANNEX: 3

Agricultural and aquaculture

facilities

e\

(%%} Atmospheric conditions

Buildings

l/-_ﬁ Environmental monitoring
\/ facilities

@ Human health and safety

I/-'L.;\ Meteorological geographical
WY features

@ Natural risk zones

% Population distribution and
demography

@ Sea regions

\_:"\ Species distribution

https://inspire.ec.europa.eu/Themes/Data-Specifications/2892
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Area management / restriction /
regulation zones & reporting units

Bio-geographical regions

Energy resources

Habitats and biotopes

Land use

Mineral resources

QOceanographic geographical
features

Production and industrial
facilities

Soil

Statistical units

Utility and governmental services
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INSPIRE Directive — Requirements

Implementing Rules (IR) & Technical Guidelines (TG)

«What Member g)NSPiRE
L irective
_States must Directive J D 2007/2/EC
Implement» ‘l' l
(abstract
specification) Commission Implementing
o Regulation > Rules
legally binding l
not legally binding t L L
«How Member Technical TG - Network TG - Data TG - Metadata
: Guidelines . : :
States might Services Specifications

Implement it»
(implementation
specification)
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INSPIRE Directive — Where are we now?

+

= Austria
l I Belgium
[ Buigana

o Crosts

* Cyprus

g Czech Republic B147|

L1 e
.-De.ma»k

. Cctonia

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

Show: ‘ & Downloadable I @ Viewable ’
Hover over a country
N7 g
. g0
INSPIRE Geoportal Data Set Statistics
eland Fi Aand @ '
‘ 152361 wm 25124
Sweds o
Metadata Downloadable
records Data Sets
€ amnea
&0 V.
Der_z e
L @il =5
W ¢d Shgdom welarus
Ir-4apd Larthi g s Poland
sermany
L 20 5% DOURS" oo 0 -
3 Ukraine
AUSII?, o) BAZAKE
N g o gt g'dova
PEANEE V.Ul oy oot Rottania
SADH 2, s c2rnve
Manace Ha.v B\t »
Rndorea EAnntenect Georgla Uzbekistan
Spain Crarte i Armenia
Po1h gl urkey Turkmenistan Taji
Maita
Tunisia CycrJs Syria Afghani:
Morocco Lebanon Iraq Iran
{srael

Leaflet | Credits: ® OpenStreetMap contributors | EC-GISCO, ® EuroGeographics for the adminisirative boundanes (disclaimer

Select a COUNTRY

B550| & 418| @ 463 = Finiand B548| X 40| @ 167 —{E B2 1@27 B rortugal B656|& 1101 @236
B597 | & 242 | @ 464 I'France B40027 | & 12588 | @ 14736 -Lech-tenste.n R&IX10|@12 ||Rmama B112|&24|@ 28
B9 t4|@2 Ml Germany  [B)30309| & 10674 | @ 10820 i Lthuania BmM|&73©14 |8y Slovakia P20 19|1@ 18
B12|&7|@8 5 Greece B57|1&2|@57 — Lembourg  B1217| 4 192| @ 163 i Sioven B7|&17|@8
pL|L3@3 — Hungary R 3@ 20 TPt B157| & 136|@ 152 B Spain 225|& 147 | @ 157
FEIROYH e celand B147|£7|1@0 — Netherlands B204| & 128|@ 137 i Sweden B310| & 24| @147

B4 &39|@33 J e BA0|E0|@0 3 oy B4 | X 36|©17 B Switzertand P2g|X2|@0
751X 14|@©23 Iy B20523 | & 7| @ 209 — B 34964 | X 26| @ 3812 EEUnzed}Grgdom B 20787 | & 63| @ 165

European
Commission



Improving INSPIRE data access & usability

Given that:
INSPIRE implementation is still a challenge
the technological context has highly changed since INSPIRE inception

several initiatives have been / are carried out by the JRC in order to
Improve data access & usability:

definition of alternative encodings for INSPIRE data
analysis and improvement of client support for INSPIRE data
adoption of the OGC API - Features as an INSPIRE Download Service

European
Commission




INSPIRE — Client support

Outcomes from the 56th MIG-T meeting (April 2019):

INSPIRE Client support (1/2)

Which are the most frequently used tools
(chose a max of 3)?

ArcGlIS for Desktop
ITT TP TTIIIST. 72 %

QGIS

VOO VOO0 0000000000000 7N
Web platforms (e.g. ArcGIS Online, Google Maps, BING Maps,
Geonode)

@G 8 %

JS Tools (e.qg. OpenLayers, Leaflet)S)
O ITITTITITTTITITITST, 44 %

ETL Tools (e.g. HALE, FME)
I T TIT I T T TITITST, 48 %
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INSPIRE — Client support

Outcomes from the 56th MIG-T meeting (April 2019):

INSPIRE Client support (2/2)

Which is the most desired functionality
requested by your users (chose a max of
3)?

Create and edit features

T T TITITITITITTS 28 %

Styling features (based on properties)
O T TIT I T T ITITTS 36 %

Geoprocessing (based on properties)
TSI IS,

Web-based visualisation
I T T T TP TITITT IS, A4 %

Handling multiple geometries
TIITTITIITITIITTP® 24 %
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Alternative encodings for INSPIRE data

INSPIRE defines the conceptual model using UML.:

the default encoding rule maps this UML model to complex GML
application schemas (XML schemas), usually not well-supported by clients

alternative encoding rules are allowed in INSPIRE, provided that some
conditions are met

Article 7
Encoding

1.  Every encoding rule used to encode spatial data shall
conform to EN ISO 19118. In particular, it shall specify
schema conversion rules for all spatial object types and all
attributes and association roles and the output data structure
used.

2. Every encoding rule used to encode spatial data shall be

made available. European

Commission




Alternative encodings for INSPIRE data

Aim:
developing concrete proposals for alternative encodings of INSPIRE to
Improve usability in GIS desktop/web clients

README.md ’

2017.2

This is the Repository for action 2017.2 on alternative encodings.

The first encoding that the group specified is the GeoJSON Encoding. GeoJSON may serve as an alternative or additional
encoding for simple data sets for the Addresses and the Environmental Monitoring Facilities.

The template for alternative or additional encodings can be found here.

The glossary of terms can be found here.

https://webgate.ec.europa.eu/fpfis/wikis/x/aAKOE
https://github.com/INSPIRE-MIF/2017.2
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INSPIRE UML-to-GeoJSON encoding rule

Alternative encodings =~
fOr INSPIRE data. Table of Contents

e Preface

RESUltS ® |ntroduction
. ® Scope
generic UML-to-GeoJSON © Use Cases
. 0 Themes
enCOdIng rUIe o Technical Issues

o Technical Limitations

theme-speCIfIC mOdeI 0 Cross-cutting INSPIRE requirements
transformation rules (AD, EF) ® Normative References

e Terms and Definitions

e Schema Conversion Rules
o Types

O Properties
o Associations

® Instance Encoding Rules
0 Requirements and Recommendations

© Mapping from Conceptual Model to GeoJSON Logical Model
0 Alternative Coordinate Reference Systems
O Identifiers

® INSPIRE Theme Encoding Rules
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Alternative encodings

for INSPIRE data —

<> Code Issues 9 Pull requests 2 Actions Projects 0 Wiki Security Insights Settings

Results:
eS u S L] Branch: master~ | 2017.2 / resources / examples / ad / Result5b.json Find file =~ Copy path

3fc3d31 on Mar 29, 2019

alhorslen-reiiz restructuring of specification and input examples

generic UML-to-GeoJSON
enCOdIng rUIe 8 lines (8 sloc) 1.86 K3 o E| Raw  Blame Histoy L & T

@ Mapbox @ Openstreetilap Improve the underlying map

+

id

theme-specific model |
transformation rules (AD, EF)

d:inspireld_base_ldentifier_nar

i GeographicPosition_specificati

ition_Geographi sition_method
_Geograp sition_default
ad:locator_Addresslocator_designator_Locator
ad:locator_Addresslocator_designator_Locator
ad:level
adwvalidFrom_nilReason
ot ad:beginLifespanVersion o
x < >
éi'.‘
pD X ry
o

European
Commission

https://github.com/INSPIRE-MIF/2017.2



Alternative encodings

for INSPIRE data

Results:

generic UML-to-GeoJSON
encoding rule

theme-specific model
transformation rules (AD, EF)

template for alternate
encodings for INSPIRE data

GeoPackage
OpenStreetMap

https://github.com/INSPIRE-MIF/2017.2

[JINSPIRE-MIF / 2017.2 @ Unwatch~ | 13

¢>»Code (1) lssues 9

Branch: 2017.2 / resources [ examples / ad / Result5b.json
alhorsl itz input ex
1 contribi
8 lines ( oc) B | Raw = Blame
— @ Mapbox @ Ope
‘ i ‘
ad:Address_gml_id
|_bas cal
|_bas
G q
cal ocatol
Ccal ocato catol
nilRs
span
b 4

3333333333333333333
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Improved client support for INSPIRE data

Aim:
analyze and improve client support for INSPIRE data (GML & GeoJSON)

Welcome to CanlUse INSPIRE

In this repository we document which features of INSPIRE GML and any alternative encodings (such as the GeoJSON
encoding currently under development) can be used in which software product. The repository is created as part of the MIG

2017.3 action work to improve the usability of INSPIRE Data.
We have test several client applications, including: d . . @
esktop clients:
® QGIS 2.18 and QGIS 3.4 ArcGIS GRASSGlS
® Esri ArcMap 10.5

e Esri ArcGIS Online web client: Q OpenLayerS Beaﬂee’_t\, -

® Openlayers 3

00
o oo

e |eaflet 1.4 o a
e OGR . @ A 5 .\\\
eioos  ale e
afe Software 9 '
e wetransform hale studio STUDIO 5 G DAI-
European
Commission

https://github.com/INSPIRE-MIF/caniuse



Improved client support for INSPIRE data

Definition of test suites for both GML and GeoJSON:

loading data handling CRS

creating & editing features loading/displaying 3D coordinates
big files handling managing object references
displaying geometry managing resolvable links

Provision of test data:
WFES & valid GML from the INSPIRE Geoportal
GeoJSON from the previous initiative
generated ad hoc (multiple/mixed geometries, complex data types)

https://github.com/INSPIRE-MIF/caniuse/blob/master/docs/gml.md
https://github.com/INSPIRE-MIF/caniuse/blob/master/docs/geoJSON.md

European
Commission




Improved client support for INSPIRE data

Result: a Can | use matrix showing the support for each client

Geography Markup Language (gml)

This section describes the tests being performed to assess usability of INSPIRE data in GML encoding.

gml_file_load

QGIS

3.4.4-Madeira

ArcGIS Online

December 2018
release

gml_file_display

QGIS

3.4.4-Madeira

ArcGIS Online

December 2018
release

gml_WFS2_load

QGIS

3.4.4-Madeira

ArcGIS Online

December 2018
release

gml_WFS2_display

QGIS

3.4.4-Madeira

ArcGIS Online

December 2018
release

ArcGIS Pro ArcMap Desktop hale studio FME Desktop
2.3 ‘ 10.7 ‘ 3.4.1 2018.1
ArcGIS Pro ArcMap Desktop hale studio FME Desktop
2.3 ‘ 10.7 ‘ 3.4.1 2018.1
ArcGIS Pro ArcMap Desktop hale studio FME Desktop
2.3 ‘ 10.7 ‘ 3.4.1 2018.1
ArcGIS Pro ArcMap Desktop hale studio FME Desktop
2.3 10.7 3.4.1 2018.1

https://inspire-mif.github.io/caniuse/generator/out.htmi

OpenlLayers

5.3.0

Openlayers

5.3.0

OpenlLayers

5.3.0

Openlayers

5.3.0

Leaflet

1.4.0

Leaflet

1.4.0

Leaflet

1.4.0

Leaflet

1.4.0

GRASS GIS

7.7.5vn

GRASS GIS

7.7.5vn

GRASS GIS

7.7.5vn

GRASS GIS

7.7.svn

European |
Commission



Improved client support for INSPIRE data

INSPIRE users know which functionality is supported by which client




Improved client support for INSPIRE data

INSPIRE users know which functionality is supported by which client
software vendors & open source project communities
Involved In the project!

Difficulty of solution

low medium high

low

INSPIRE priority
medium

high

European
Commission




Improved client support for INSPIRE data

INSPIRE users know which functionality is supported by which client
software vendors & open source project communities

InVOIVed In the prOJeCtI GML_ATTRIBUTES_TO_OGR_FIELDS=YES by default when ==

loading GML #2964
qgib opened this issue on Apr 10, 2019 - 1 comment

Difficulty of solution

0 qgib commented on Apr 10, 2019 Contributar | +(@) == Assignees

I OW m ed i u m h i h Author Name: Alexander Kotsev (Alexander Kotsew)
g Original Redmine lssue: 21826

Redmine category:data_provider/ogr —

Feature Request
; We work in Europe for the Joint Research Centre (European Commission] as technical coordinator of the Projects
>\ EU INSPIRE Directive implementation. Within the context of INSPIRE, an increasing number of datasets
d o are made available by European Union Member States as GML [1]. Application schemas (*xsd) for Hene yer

IMNSPIRE are available at [2]. Most, if not all of the GML instances that are made available use attributes of

GML elements such as xlink:href pointing to a registry with persistent uri [3]. The default behaviour of Milestone
0QGI5 ignores those attributes which is inherited from the default OGR/GDAL logic for creating a *.gfs on
first load of a GML instance. As a consequence, a significant portion of the available attribute content is
‘invisible' in QGIS.

Mo milestone

Jolg!

Linked pull requests
The issue is described in [4], and the solution is already available there. In a nutshell, when first loading
the GML, the open option 'GML_ATTRIBUTES_TO_OGR_FIELDS' should be set to "YES'. This would allow
the generation of a fully-blown *.gfs correctly showing all GML attributes in QGIS (which would make the
life of a lot of European data providers a lot easier). Sample GML instances are attached.

Iy merging = pull request may
his issue.

Addressing this issue would be very much appreciated.

medium

Marco Minghini and Alex Kotsev

[1] http://inspire-geoportal.ec.europa.eu/
[2] http://inspire.ec.europa.eu/schemas/’
[3] http://inspire.ec.eurcpa.eu/registry,
[4] INSPIRE-MIF/caniuse#3

INSPIRE pr

%k

high

' European
® LandUseML.gml (Alexander Kotsev) el comm|55|0n
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INSPIRE Download Services based on the
OGC API - Features standard

OGC APIs: the new family of standards to replace the OWS ones

REST APIs, described using OpenAPI, geared towards JSON

modular, user-centric, developer-friendly

many standards in the pipeline, one released so far (OGC API - Features):
API building blocks to create, modify and query features on the Web
Part 1 - Core published in October 2019, additional Parts available soon
available open source implementations: pygeoapi, ldproxy, GeoServer, etc.

http://www.ogcapi.org

https://www.opengeospatial.org/standards/ogcapi-features European

Commission




INSPIRE Download Services based on the
OGC API - Features standard

Setting up an INSPIRE Download service based on
the OGC API-Features standard

Version: 8.1 Date: 2019-12-84

Table of Contents

® 1. Introduction
® 2 Scope
e 3. Conformance
e 4. Normative references
® 5. Terms and definitions
® 5. Symbols and abbreviated terms
® 7. INSPIRE Download Services based on OAPIF
o 7.1. Main principles
o 7.2. Requirements class “INSPIRE-pre-defined-data-set-download-OAPIF"
o 7.3. Requirements class “INSPIRE-multilinguality”
0 7.4. Requirements class “INSPIRE-OAPIF-GeoJSON”
e 8. Bibliography
® Annex A: Abstract Test Suite
® Annex B: Mapping the requirements from the IRs to the OGC API - Features standard (and extensions)
® Annex C: Mapping between INSPIRE Network services metadata and OpenAPI definitions
® Annex D: Supported languages

https://github.com/INSPIRE-MIF/gp-ogc-api-features

Specification for implementing the
requirements of the INSPIRE IR
for Download Services based on
OGC API - Features standard:

to be submitted as an INSPIRE
good practice document to the
INSPIRE MIG for endorsement

participation of data providers,
software vendors, open source
projects & standardisation
bodies Is foreseen

European
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Adoption of API-based standards for
INSPIRE implementers

A specific study to assess the feasibility, design & implementation
Implications of the transition towards OGC API - Features (for static data)
and SensorThings API (for dynamic data) in INSPIRE implementation:

funded by ELISE (European Location Interoperability Solutions for e-Government)
run by a consortium together with EU data providers during 2020
expected deliverables:

methodology for evaluation of standard-based APIs

strategies for AP| deployment

API deployment at the data providers’ premises

measurement of the impact (including through workshops/hackathons)

recommendations for Member States data providers



Thank you!

F) marco.minghini@ec.europa.eu
@MarcoMinghini
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Unless otherwise noted the reuse of this presentation is authorised under the CC BY 4.0 license. For any use or reproduction of European
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Keep In touch

EU Science Hub: ec.europa.eu/jrc

@EU_ScienceHub

EU Science, Research and Innovation

Eu Science Hub
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