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Inspire Thematic Cluster Platform

Platform launched 12/2014 https://themes.jrc.ec.europa.eu/
To build and support thematic communities in implementing INSPIRE
To identify and resolve thematic issues
To get a better overview of the status of implementation per theme
To support the work of the INSPIRE Maintenance and Implementation Group(MIG)
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Nine thematic clusters

One sub-group per
INSPIRE theme

Nine facilitators
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Land Cover

Owner: Lena Hallin-Pihlate
Group members: 25
Open group

Land Cover and Land Use Cluster 1

Description:

This Is an open sub-group for people (data providers, implementers and
users) involved and interested in the INSPIRE Land Cover theme -
within the INSPIRE Thematic Cluster of Land Cover and Land Use.

Please use this sub-group lo share resources and have discussions
which are specific and focused just on the INSPIRE Land Cover theme

For cross-thematic activities, which are related both to the Land Cover
and the Land Use themes, please use the common Land Cover and
Land Use Cluster group created for such purpose.

Brief description: Join this sub-group to share your knowledge, leam
and collaborate in solving Issues related to the Land Cover theme
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Contents of relevance to coverages

General discussion topics of relevance
Possible errors in the Land Cover xml schemas (LC)
— Collection of comments/views -> XML schemas updated (3.0-> 4.0)
Issues related to code lists (LC, LU)
— Corine Land Cover (LC) -> CLC 3-level code list published
— Land Cover Class (LC)
Layer naming convention suggestion for web services
Data transformation experiences (FME, ArcGIS for INSPIRE)
BUT: No answers so far in a discussion topic on Raster Encoding

Other resources of relevance the LCLU raster community
Two presentations focusing on raster data transformation (LC, LU) in FME:
- National datasets transformation to INSPIRE specifications with FME: Land
Cover, Land Use and Orthoimagineries
- Experiences with implementing INSPIRE Coverages

Sample raster data
Links to sample datasets provided in the OI theme in a LCLU discussion topic
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Technical Guidelines on Land Use

Land Use is split up into two different types:

o Existing land use will be modeled according to three

application schemas of which one is:
— The Gridded Land Use or GLU which correspond to a geo-referenced
gridded version of an existing land use (ELU)dataset.

e Planned Land Use or PLU which is composed of spatial
plans, defined by spatial planning authorities, depicting the
possible utilization of the land in the future.

Temporal reference
Existing Land | Planned Land
Use Use
Polygons ELU
Vector data | Polygons, lines, points PLU
Geometry Points " SLU
Raster data GLU PLU

Table 3 — Classification of the Land Use application schemas according to their
temporal reference and geometry definition



The Gridded Land Use: UML Overview

class Grid Land Use /

«featureTypes

CoverageByDomainAndRange

Coverages (Domain and Range)::RectifiedGridCoverage

Z:CoverageByDomainAndRange

+ domainSet: Any

+ rangeSet: Any [0..*] {ordered}
Coverage

+ metadata: Any [0.7]

+ rmangeType: RecordType

+ coverageFunction: CoverageFunction [0..1]

«featureTypes
ExistingLandUseGrid

+ extent: EX_Extent
+ inspireld: Identifier
+ name: CharacterString

«lifeCycleinfo, voidables

+ beginLifespanVersion: DateTime

+ endLifespanVersion: DateTime [0..1]
«voidables

+ validFrom: Date
+ validTo: Date

constraints
{rangelsCategoryOmill}

rangeisCategoryOrNill
/*rangeSet values shall be of type CategoryOrNilReason

NOTE:Range is based on either HILUCS or on a specific land use
classification sytem defined by the data provider

*f

inv: rangeSet.forAll{oclisKindOf(CategoryOmMNilReason))

Figure 22 — UML Overview of the gridded land use coverage



Planned Land Use: "raster delivery”

e The scanned version of any maps included in spatial
planning documents may be associated to a spatial plan
using the «dataType» DocumentCitation.

 The objective for the provision of scanned maps is twofold:
— allow the provision of the scanned version of the official spatial
plan together with the vector SpatialPlan because only the
paper based version is the official one in many member states,
— allow the provision of spatial plans in digital form where no
vector data exists.

e The scanned version of a spatial plan has to be provided
either as text, image or geo-referenced image. The
MIME extension should be used to inform on its format




Planned Land Use: UML overview

«lifeCycleinfo, voidables
+ beginLifespanVerson: DateTime
+ endLifespanVersion: DateTime (0..1]

class PlannedLandUse
-feam_«eType: «featureTypes
SpatialPlan ZoningElement
+  extent: GM_MultiSurface + geometry: GM_MultiSurface
+ inspireld: Identifier + hilucsiandUse: HILUCSVatue [1..7]
+ levelOfSpatialPlan: LevelOfSpatialPlanValue + inspireid: Identifier
+ officialTitle: CharacterString + regulationNature: RegulationNatureValue
+  planTypeName: PlanTypeName h PRy
«voidables +pian + backgroundMap: BackgroundMapVaiue
+ altemativeTitle: CharacterSiring 3 = di soningindicati (7 ioningindicationValue [0.."]
+ backgroundMap: Backg dMapValue 0.* |+ hilucsPresence: HILUCSPresence
+ ominance: OrdinanceValue [1..7] + processStepG I: ProcessStepG iValue
+ processStepG I: ProcessStepG IValue #+ specificLandUse: LandUseClassficationValue {1..']
+ validFrom: Date [0..1] + specficPre SpecificP
+ valigTo: Date [0..1] + validFrom: Date [0..1]
«lifeCycleinfo, voidables + walidTo: Date [0..1]
+ beginLifespanVersion: DateTime «lifeCyclelnfo, voidables
+ endlifepanVersion: DateTime [0..1] 1 + beginLifespanVersion: DateTime
+ endlifespanVersion: DateTime [0.1]
+plan
1
" v +officialDocument
+officialDocument 1. «voidables
«voidables
=2 wieatureTypes
d Amnon 1 OfficialDocumentation
-+ inspireld: Identifier
— -featuleT‘!pe:. cwoidabies
upp yreg + 1 --4 sonCitation* L -xJ Citati [0__‘]
+ geometry: GM_Object -+ planDocument: DoeumentCigtion f0.1])
+ inspireld: Identifier + gulationText: Ch rString [0..1]
+ regulationN Regul N Value
+ suppl yRegulation: Suppl taryRegul Value [1..7] 1= +officialDocument
«voidables ) «voidables
+ backgroundMap: BackgroundMapVal
+ di ioningindicati Di ioningindicationValue [0..]
+ inhentedFromOtherPlans Bool
+ name: ChamacterStnng [0.."]
+ processStepGeneral: ProcessStepGeneralValue
5 ificRegulats - CharacterString
7 S!H.lﬁ Suppl taryRegulation: SpecificSupp! yRegul Value [1.."]
+ validFrom: Date [0..1]
+ validTo: Date[0..1]

Figure 23 — UML Overview of the Planned Land Use application schema




Technical Guidelines on Land Cover
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e Data compliant with this LC DS shall implement

LandCoverVector or LandCoverRaster application schema

(TG Requirement 2)

pkg Land Cover AS Struct... /

«applicationSchemax»
LandCoverCoreVector

+ LandCoverClassValue
—| + LandCoverDataset

+ LandCoverObservation
+ LandCoverUnit

+ LandCoverNomenclature
+ LandCoverValue

o) g e

«applicationSchema»
LandCoverCoreRaster

+ LandCoverGridCoverage
+ LandCoverNomenclature
=|

Figure 10 — UML package diagram: Overview of the structure defined for mandatory Land Cover

Application Schemas




class LandCoverCoreRas... /

CoverageByDomainAndRange

«featureType»
Coverages (Domain and Range):
RectifiedGridCoverage

::CoverageByDomainAndRange

+ cowerageFunction: CowerageFunction [0..1]
+ domainSet: Any

+ rangeSet: Any [0..*] {ordered}

::Coverage

+ metadata: Any [0..*]

+ rangelype: RecordType

constraints
{domainisRectifiedGrid}
::CoverageByDomainAndRange
{ gridFunctionRequiresGridDomain }

]

«featureType»
LandCoverGridCoverage

extent: EX Extent

inspireld: Identifier

name: CharacterString

nomenclatureDocumentation: LandCowverNomenclature

«widable, lifeCyclelnfo»

+ beginLifespanVersion: DateTime

+ endLifespanVersion: DateTime [0..1]
«voidable»

+ alidFrom: Date

+ alidTo: Date

oot

constraints
{rangeSetisKindOfLandCoverClassValue}

Land Cover Raster

« The Land Cover Raster application
Schema contains the Land Cover
Nomenclature application schema

« Theme-specific requirement for
providing RGB values and GridCode

class LandCoverNomenclat... /

«dataTypen»
LandCoverNomenclature

+ inspireld: Identifier

+ nomenclatureCodelist: URL

+ responsibleParty: RelatedParty

«widables

+ embeddedDescription: LC_LandCowerClassificationSystem [0..1]
+ extemalDescription: DocumentCitation [0.."]

constraints
vExtemelEmbeddecDescription}i

Figure 21 — UML class diagram: LandCoverRaster / LandCoverGridCoverage Figure 13 — UML class diagram: LandCoverNomenclature



e Data series (resolution)
= FIHRCLC2000 (25 m)
= FIHRCLC2006 (25 m)
= FIHRCLC2012 (20m)

e Contents of the HRCLC product U

= Land Cover (LC)

— CLC 1 level, CLC 2 level, CLC 3 level and CLC 4 Ievel

= Age Layer
Source Layer

Change Layer
- MMU 0,5- 1 ha raster

Satellite image mosaic (OI)

FIHRCLC =
Finnish High Resolution Corine Land Cover

VI, VRK, MML)



Storage and maintenance

e All data contents is stored and maintained in ArcSDE
(ESRI) in ETRS89 TM35
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Delivery today: view services

e Data delivered through the Oiva service
www.ymparisto.fi/Oiva

= View services
— INSPIRE compliant WMS for datasets reported to
INSPIRE
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Figure: The Finnish HRCLC (left) versus EU CLC (right) in SYKE's Land;Covel
both using the 3-level CLC npr
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Delivery today: download services

e Data delivered through the Oiva service
www.ymparisto.fi/Oiva
= Download services:
— Lapio tool: according user-defined area
- Pre-defined Zip packages covering the whole of Finland
- Atom feed pointing at the same zip packages covering
the whole of Finland — BUT only for datasets reported as

INSPIRE datasets
http://wwwd3.ymparisto.fi/d3/atom/inspireatom.xml
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Atom feed

SYKEn INSPIRE-tiedostopalvelu

TiedostopalvelusySte, jonka kautta on saatavilla Suomen ympéristdkeskuksen tiedostoina ladattavat

INSPIRE-paikkatietoaineistot

Valuma-aluejako
24, syyskuuta 2013 12:00

Tuotesydte valuma-aluejaosta.

Uomaverkosto
26. toukokuuta 2015 12:00

Tuotesydte uomaverkostosta.

Luonnonsuojelu- ja erimaa-alueet
26, toukokuuta 2015 12:00

Tuotesydte luonnonsuojelu- ja erdmaa-alueista.

Natura 2000
24, syyskuuta 2013 12:00

Tuotesydte Matura 2000:sta.

Image2000 mosaiikki
25, marraskuuta 2014 11:00

Tuotesydte Image2000 mosaiikista.

Image2006 mosaiikki
25, marraskuuta 2014 11:00

Tuotesydte Image2006 mosaiikista.

Image2012 mosaiikki
25, marraskuuta 2014 11:00

Tuotesydte Image2012 mosaiikista.

CORINE Land Cover 2000
26, marraskuuta 2013 11:00
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ArcGIS

= TIF not according to standards and to LC requirements and
recommendations of INSPIRE

] clc2012_fi20m.clr

] clc2012_fi20m.tfw

7] cle2012_fi20m fif

| cle2012_fi20m.tif auxml
i 2012 fi2dm.tif.ovr

B] clc2012_fi20m fif.vat.dbf
| clc2012_fi20m fif aem

e How to produce INSPIRE LC/LU compliant raster data
and related feature download service in a resource-

efficient way?
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299.2014 1301
23920141011
239.201410:12
239.201410:13
239.201410:12
239.201410:12
2392014 10:27

Zipped GeoTIFF delivered

e The atom feed is pointing at a GeoTIFFs produced by

CLR File 1KE
TFW File 1KE
TIF File 200 694 KB
AML File 11 KE
ERDAS IMAGINE decument 87157 kE
DEF File 2KB
AML File 10 KE



Cross-thematic issue: raster encoding

e The Annex E in OI is corresponding

to Annex ] in Land Cover
= No Annex in Land Use

= Typos in the Introduction of Annex ]
(LC)

e The Annexes should preferably be
taken completely outside the

theme-specific Technical Guidelines
= “Further details and examples will be
included in a future version of the
Guidelines for the encoding of spatial
data [DS-D2.7]1.”

e Cooperation and alignment between
the clusters/themes needed

e Example encoding for each theme
= To brigde the gap between reality and
INSPIRE requirements

Introduction

This annex speciies how o use te TIFF or JPEG 2000 file fomas for encoding fhe range set of gnd
coverages. Because pacel pavioad 5 not sufficient 1o construct a readable siandalone image, addional
descripiive informafion has t be packaged fogefher in the same file, even T i s already provided
somewhere efse in GML For s purpose, fhis pari esiablishes schema conversion ruies for afl the
coverage componenis of INSPIRE Application Schemas that have a comesponding efement in the output
TIFF or JPEG 2000 dafa struclures. These conversion rules play an esseniial role n mainiaining
consisiency between the diffierent representafions (Le. GML TIFF or JPEG 2000) of the same coverage
information.

schemasThis
amnex specifies how fo use the TIFF or JPEG 2000 fle fomas for encoding the range set of grid
coverages. Because pixel payload is not suficient 1o construct a readable standalone mage, addiional
descriptive informaiion has 10 be packaged together in the same file, even if & s alfeady provided some-
where else in GML For is purpose, this part establishes schema conversion rules for all the coverage
components of INSPIRE Applicaion Schemas fhat have a comesponding element in the output TIFF of
JPEG 2000 data stuchures. These conversion ules play an esseniial fole in mantaining consistency
between the different representations (Le. GML, TIFF or JPEG 2000) of the same coverage informalion.
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