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> Directiva INSPIRE: Harmonizagdo de CDG

e Permitir a harmonizacao de CDG e servicos

« Documentacao produzida no ambito da
Directiva INSPIRE:

— EspecificacOes de dados
— Metadados

— Servicos de rede

— Partilha de dados e servicos

— Monitorizacao e elaboracao de relatorios
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209 Directiva INSPIRE: Harmonizacao de CDG

e Especificacoes dos dados na Directiva INSPIRE:

— Relacao entre objetos;
— Atributos e nomenclaturas;

— Harmonizacao geométrica (topologias, sistema de
referéncia, representacao)

— ldentificacao dos objetos - INSPIRE Registry;
— Dimensao temporal dos dados;

— Qualidade (metadados, qualidade da representacao
geomeétrica)

— Listas de cddigos
— Actualizacao
— ATS
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1. Analise do 2.
CDG Mapeamento




snig 1. Andlise do CDG

20

* Interpretacdao dos dados de origem (source schema)

Formato dos dados

Representacdo espacial

Atributos

Sistema de Coordenadas

Metadados
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Sﬂ@}g 1. Andlise do CDG
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1. Andlise do CDG

e Criacao da BD de raiz de acordo com os requisitos INSPIRE

:jfjd-gTerritério

PR

- Feature catalog (Catalogo de objectos)

« Diagrama UML

- Matching table (Tabela de correspondéncias)
« Application Schema .XML

EE INEDIDE ——

Data Specifications

Legislation‘ Who || Consultations || Testing || Roadmap || Library || News | Themes

Data Models||| xml schemas

Legislation

® Commission Regulation (EU) No 1312/2014 of 10 December 2014 amending Regulation (EU)
No 1089/2010 implementing Directive 2007/2/EC of the European Parliament and of the
Council as regards interoperability of spatial data services 11.12.2014

» COMMISSION REGULATION (EU) No 1253/2013 of 21 October 2013 amending Regulation
(EU) No 1089/2010 implementing Directive 2007/2/EC as regards interoperability of spatial
data sets and services 10.12.2013

P COMMISSION REGULATION (EU) No 102/2011 of 4 February 2011 amending Regulation
(EU) No 1089/2010 implementing Directive 2007/2/EC of the European Parliament and of the
Council as regards interoperability of spatial data sets and services 05.02.2011

P COMMISSION REGULATION (EU) No 1089/2010 of 23 November 2010 implementing
Directive 2007/2/EC of the European Parliament and of the Council as regards interoperability
of spatial data sets and services 08.12.2010
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1. Analise do CDG:
Carta de Ocupacao do Solo 2010

Cartografia temdtica que pretende caracterizar com grande detalhe a ocupacéo
e uso do solo no territorio de Portugal Continental

Modelo de dados

Vectorial

Estrutura de dados

Poligonos

Sistema de referéncia

ETRS89 (European Terrestrial
Reference System 1989) PT-TMO06

Unidade Minima Cartografica 1 ha
(UMC)
Unidade Minima Cartografica 20 metros

Distancia minima entre linhas

Nomenclatura

Nomenclatura hierarquica com 5
niveis de detalhe e 226 classes
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1. Analise do CDG:
“97 Carta de Ocupacio do Solo 2010

Designacao dos atributos

Terminologia/ Formato

Area (ha)

AREA/ Float (19 algarismos/10
casas decimais

Identificador Unico

FID/ OID (4 caracteres)

Classe de Ocupacao do Solo

USO/ String (10 caracteres)

Geometria de cada poligono

THE_GEOM (Shapefile, geometry)

‘d-glerritério
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SNIE 1. Andlise do CDG: Target data model
 Tema INSPIRE —11.2 Ocupacao do Solo

— D2.5. INSPIRE Generic Conceptual Model versao 3.4rc3

— INSPIRE Data Specification on Land Cover (DS LC) - Draft Technical
Guidelines, versao 3.0rc3

— Diagrama UML
— Catalogo de objectos

— Application schema .XSD

‘d-glerritério
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S}(; 2 1. Andlise do CDG: Target data model

ETRS89-TM29

GRS80 | Semi-eixo maior:a= 6378137 m
Elipsoide de Achatamento: f=1 /298,257 222
referéncia: 101
Datum European Terrestrial Reference System 1989

Projecao cartografica: [ UTM zona 29N

Area geografica Entre os 12°W e os 6°W

Latitude da origem 0
das coordenadas:

Meridiano Central -9

Falsa origem das Em M (distancia a Meridiana): 500000 m
coordenadas: Em P (distancia a Perpendicular): 0 m
EPSG 3041

(http://spatialreference.org/ref/epsg/3041/)
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N1g 1. Anélise do CDG

sfeatureTypes
LandCoverDataset

= axtent EX_Extar
+ inspireld: |dentdlier
= name CharacierString

svaldable, feCycleinfax

+  beginLife

+ wvalidFrom: ODate
= yaldTe Date

T
s \L, .

aipatureTynos
LandCawerlinit

<voidable>

+  nomesclalurelocumeniation: LardCaverNamanclalumg U n p O p U I ate d

spanVersion: DateTime =>
- il espanvarsn. Dl gaibes——"| UM known
valdabriae

withheld

Cardinality

This code sl cadeValus & ampty in the
INSPIRE pontext and must be exiended oy
wach data pravadar i their sw aadulist
rmgginbie A sl Do Aacomsibie foght the
nitp LRI provided by the

Ao Gclal el airbule

«thdalisls

s

tngs
ssDictianary = true
axtgngibility = any
vocabulary =

1

ascEncedingRule = iso19136_2007 INSPIRE_Extensions

LandCoverClassValue

Land r.'cnrorm:-rrham:(Iu'cnl‘e::i.nnmt:q:vmn't‘:luly’v exte n Sl bl | |ty = a ny

vocabulary =

+ geomeiny: GM _Objoct
+ Irspireid: Icentifies
+ landCaverObservaton: LandCoverObservation [1.0]

wcodal isls
LandCowerMomenciature::CorineValue

vvoidabie, ideCycieindos

+  Bagelifpspanvargion, DateTima
+  andLifespanVersion DateTime 0.1}

- e — -
constraints
{geome trylsXindD4GM _PointDrGM_Surface)

Tk

aDictionaty = rye
extensiollity = any
vouabulary = hitpiwaw.cea. curopa ew'data-anc-mapsidata‘corine-land-cover- 2008-raster- T'oonne-land-cover-classes-andicic_legond.cow/at_downioad™ie
ascEncedingRule = Isp19136_ 2007 INSFIRE_Extensions

cEAlAT YR
e LandC

LandC

+  indgeireld: Gentifies

+  momesclalureCoded ik
+ responsibiePany: Relaw:
avgidamlas

v embeddedDesciption. LC_LardCoverClassificalionSystem [0, §]
+ oximrnalDescription: DocumerdCitation [0..%)

cEataTypas
LaneCaverObserwation
adataType s = class: LancCoverClassValue
LandCaverValue avaldabios

+ mosalc: LandCoverWalue {1..%)
= ghearvalonDate. DaleTime

+ class: LancCoverClassValug
avaldablos
»  coveradParcantage: intege

constraints

wonslesints
{ExarnairEmbodded Description]

URI http://registo.igeo.pt/

{coveradPercentagesLower Than10!

Il

covarpd Porcertagesl ower Than100

™ The sum cf 3 coveredPercentage atifbutes
anached 1o each LaraCowrDnsaraton shall
lower or equal to 1007
Inv:mosaic.covensdParcentage- sumi) <= 100

— Ponto

Poligono
Raster

/‘”.'“' e
5 \\d g/I’Frrltono

:LandCoverVector.xsd
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1S 1. Andlise do CDG: LandCoverVector.xsd

e Campos vazios/No data
— Auséncia de valores nos atributos:

« A caracteristica ndo estar presente no objecto espacial e ndo
existir no mundo real. Multiplicity [O..]

A caracteristica ndo estar presente no objecto espacial mas poder
existir no mundo real — Voidable

e Voidable
— Unpopulated
— Unkown
— Withheld
r-ﬁf-.;_-.{Territério
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1. Analise dos dados:
LandCoverNomenclature

e Code list (lista de codigos)

E permitida apenas uma nomenclatura para a COS 2010

Os valores sao geridos fora da application schema LandCoverVector.xsd

A especificacao de dados nao recomenda nenhuma nomenclatura
extensibility= any vocabulary=

Lista hierarquica (parent value)

INSPIRE register (http://inspire.ec.europa.eu/codelist register/codelist)

http://registo.igeo.pt/listadecodigo/CartaOcupacaoSoloValue

EEm—)
- U RI, Iegenda INSPIRE REGISTRY
Q|
]
(deTerritori
(d€lerritério a
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1. Analise dos dados:
LandCoverNomenclature

<value id="http://registo.igeo.pt/listadecodigo/CartaOcupacaoSoloValue/1.1.1.01.1">
<thisversion>http://registo.igeo.pt/listadecodigo/CartaOcupacaoSoloValue/1.1.1.01.1</thisversion>
<latestversion>http://registo.igeo.pt/listadecodigo/CartaOcupacaoSoloValue/1.1.1.01.1</latestversion>
<label "pt">Tecido urbano continuo predominantemente vertical</label>
<governance-level id="http://inspire.ec.europa.eu/registry/governance-level/eu-legal">
<label>eu-legal</label>
</governance-level>
<codelist id="http://registo.igeo.pt/listadecodigos/CartaOcupacaoSoloValue">
<label "pt">Lista de cddigos da Carta de Ocupacgdo do Solo</label>
</codelist>
<theme id="http://registo.igeo.pt/tema/cos">
<label "pt">Carta de Ocupacgdo do Solo</label>
</theme>
<applicationschema id="http://inspire.ec.europa.eu/applicationschema/lcn">
<label "pt">Nomenclatura da Carta de Ocupagdo do Solo</label>
</applicationschema>
<itemclass "listadecodigos">
<label "pt">Lista de cddigos</label>
</itemclass>
<status id="http://inspire.ec.europa.eu/registry/status/valid">
<label "en">Valid</label>
</status>
<register id="http://registo.igeo.pt/listadecodigos">
<label "pt">Registo da lista de cddigos INSPIRE-PT</label>
<registry id="http://registo.igeo.pt">
<label "pt">Registo INSPIRE-PT</label>
</registry>
</register>
</value>
(d-glerritério
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1. Analise do 2.
CDG Mapeamento




2. Mapeamento

* Preenchimento da matching table

« Download: http://inspire.ec.europa.eu/data-

model/approved/r4618ir/mapping/LandCoverVector%20Mappin

8%20Table.xml

« Importar para folha de calculo

o Modelo Inspire Carta de Ocupacgado do [=
LandCoverVector.xsd o Solo 2010 N5 -
(d-glerritério
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2. Mapeamento

gml: identificador uUnico

h D A iation rola/ C int Attribute / Values / Multiplicity Voidable [ Non-
Association role / Enumeratio| Voidable
Constraint
Tha attribut i i i gml:ig
gmiBase ha MR e gt id gmbid 1
LandCoverUnit An individisal slament of the
LC datasat reprasented by &
point of palygan Every unit i i
suppart Land Govar L Yt 1

A I . . Informaticn, . . .
t inspireld Extamal ohjact idantifiar of tha |localid

pp ICa Ion Namespaca Unigualy namespace / M u Itl pl ICIty

inanfying the date sounce of )

schemas Sl g version 1 —

beginLifespanVersion DOata and Hma at which this DateTime 1 - woidable
warsion of the spetial objact

endLifespanVersion DOata and Hma at which this DateTime 0.1 woidable
warsian of the spatial object

geometry Spatial represeniabion of the | GM_Object 1

Land Covar unit.

landCoverObservation Land cover infrmation al & LandCoverObservation |1.°
spacific ime and place.

LandCoverDataset A vactor reprasentation for
and Cover data This
eprasentation allows Land inspireld v o e T |Wocaid
Cover dala baing supported st obsact NOTE An

by B vactor gaomalry. H
Nemaspace uniqualy namespace
Ianitying the dala souncs of O I a e

the spatial chject

o~ < Tha izantfier of tha particular | version 1
warsion af the spatial cajact
Descricao T _—
beginLifespanVersion Data and Hma at which this DateTime 1 woidable
warsion of the speteal ohjact /
. . swms lgcetad ar chanaad ety
a I I Ca t I O n S C h e a endLifespanVersion Date and Hma at which this DateTime 0.1 woidable
l I I warsion of the spetial objact
extent Containg the axtent of the data | EX_Extent 1
2t =
name Nama of the Land Cover dats | CharacterString 1
2t
nemenclatureDocumentation informesion about the LandCoverNomenclatur |1
nomenclatire e in this data |
t

£

e t validFrom Tha time whan the Date 1 voidable > At r i b u t O S

phenomenon startad to sdst
In the real wark.

Member - LandCoverUn _ _

phencmenan no longer sxlsts
\ in tha real warkd
\ member ) var Lnit baing part | LandCoverlnit
sal

LandCoverObservatio |Lend Cover infarmation

n Infarpretac 8t 4 specific tme
A e class The assigrment of a land LandCoverClassValue |1
cover class 10 a land cover

unit hrough 5 dassdcation
maosaic List of classification values LandCovervalue i voidable
descriting into datais 3 land
cover unil, associatad wih
percentages
observationDate Tha absarealicn date \ DateTime 1 vaidable
associatad of an obsarvation Ny

N
LandCoverValue pani: Class SUppanng Land
¥ Govar value and percantags. | S \ _ i
(d-glerritdrio De

scricao dos atributos

»
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2. Mapeamento

Attribute name Documentation Attribute Attribute / Values / Multiplicity Voidable [ Non- Status Remarks
A iation role A iation role / Voidable
Constraint Constraint
gml id PT_CO 1 Mot availabl
PT_COS2010NS_LCU_ Not available
Id | f rid 1..1805 Mot il
PTIGEOD.LC.COS2010_ Mot available
PTCON_NS
unpopulated Not available
Mot available
Mot available
the_geom polygol 1:1

Status
1:1

Easy

Difficult

Not available

Match

Necessita de algum processamento

Necessita de processamento mais complexo

Quando nao consta na COS 2010 nivel 5

d-glerritério

Campos
adicionados
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snig 2. Mapeamento

e Escolha da ferramenta ETL - Extract-Transform-Load

« Open Source
— HALE
— Geokettle

- Software proprietario
— FME
— ArcGIS Data Interoperability

/3. -
-: d-gTerrltorlo
) o Dirscho-Carsl e Torrtar

22



Hale = HUMBOLDT Alignment Editor
(v2.9.4)

* Define, avalia e executa mapeamento entre modelos de dados:

(d-glerritério

Ferramenta ETL Open Source

Bom suporte de XML/GML e

AdaptacOes feitas relativamente a Directiva INSPIRE (Code Lists e
outras caracteristicas)

Transformacao em tempo real com feedback
Validacao online
Permite a criacao de scripts

Source Schema : -
(e.g. XSD, CSV, Shapefiley [ *| ] Mapping
Lkt " HALE ——=1 Alignment Project

(e.g. XSD, GML-AS)

Source Data
{a.g. XML, GML, CSV, — — Transformation

Shapefila)

23



1. Analise do 2.
CDG Mapeamento




snig 3. Transformacgdo do CDG

e« Hale

— ldentificacao das funcoes de
mapeamento

spatial data
harmonisation

— Definir mapeamento

— Exportacao para GML 3.2.1

it Traestonaten G S Winde b
ek A AR Ex®mI-E

0 SeureDate | T Timaformed Dola |1 | 48 Mageing

g A0 e tune
2 Dala, imagesy an mas elosalisn srevidad by MapQuasl O

ASETRE_1950 Portisgdl_TMIE| [CFeSmETRS 1960 Prerlirgal THOE) [CIEmETRS 10610 Prrbuel_THOS]
Larel o Distaset_ig_ At LandCvsDatusst i Mdedelt-d LandCoverDatass:__dSebidet-1]

oAU kv 2 oA v 4 o e
L COSE0UE_PICONNE  PTLLGECLC COS2L PTCON NG FTLIGED LC. COSD_PTCON WS

T properties | - migrevert 2 | fi Funcions

T comman s il [Fetypa | (3] | MLaebcmmostt 1
T, = TiRetye Tt LardiCoveat st
s I Gmlication =
= ferame I Rensne
E hengre
9 the_geam E: henane. g.
™ Germate Lna
idtenerate sem, = .1d Iderrifer bocdld
* dzmgn & _rafir ramespas o s
* demon % _srsionid fcason
id Benerate e, M s LardCoveiliitid —# =
= strns _Elvas,
mrg o | »O5T G
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1. Analise do 2.
CDG Mapeamento

4. Validacao




SNl i 3
snig 4. Validagao
 Anexo A das especificacoes de dados

— Abstract Test Suite (ATS)

1 Test 1.1 S
Grupo 1 —normativo s
« Grupo 2 —informativo

— Agrupados em diferentes [ Am | .m/

classes de conformidade

(dgTerritério
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snig 4. Validacdo

Harmonizacao do Jg

Validacdo - Land Cover Correccao
A Resultados
application schema dos erros

Validacao - Schematron
GML 3.2.1

Validacao — Schematron
Land Cover Vector V.4.0

Qutro testes de
validacao

@erritério




e Validacao automatica do GML
— LandCoverVector.xsd

— GML Schematron 3.2.1
— LandCover Schematron 4.0

e Validacao manual do GML

— Verificacao manual da
existéncia no gml, das
caracteristicas especificadas
pelos ATS

d-glerritdrio

4. Validagao

ATS Conformance classes Abstract Tests Related ET
4.1.1 Bchema elerment denomination test El
A.1.2 Value type test E1
A.1.3 Value test * E1l
4.1 Application Schema Conformance Class 4.1.4 Attributes/Associations completeness test E.l
4.1.5 Abstract spatial object test E1
A.1.6 Constraints test * El
A4.1.7 Geometry representation test* El
4.2.1 Datum test * El
A 22 Coordinate reference systern test * i
4.2 Reference Systems Conformance Class o G.rid test - EZ
A4.2.4 View service CR3 test EZ2
4.2 5 Temporal reference systen test E.2
Part1 4.2.6 Units of measuremnents test E2
(normative) ——— -
4.3.1 Unique identifier persistency test E3
432 Version consistency test il
4.3 Data Consistency Conformmance Class 4.3.3 Life cycle titne sequence test* E.l
4.3.4 Validity time sequence test * E1l
A.3.5 Update frequency test | E3
4.4 Metadata [R. Conformance Class 441 Metadata for interoperability test | E4
4.5.1 Code list publication test o]
4 5 Information Accessibility Conformance Class P02 LRS Pub]i-catior-l test © El
A.5.3 CR.S identification test * E1l
4.5.4 Grid identification test E3
4.6 Data Delivery Conformance Class A.6.1 Encoding compliance test | E:l
4.7 Portrayal Conformance Class 4.7.1 Layer designation test | ]
4.8 1 Multiplicity test [ El
4.5.2 CRS http URI test E7
A.8.3 Metadata encoding schetna validation test E&
Part2 A.5.4 Ietadata occurrence test | EZ&
ar
(iformative) 4 & Technical Guideline Conformance Class 4.8.5 Metadata consistency test E&
A.8.6 Encoding schermna validation test E1
A.8.7 Coverage multipart representation test EQ
A.8.8 Coverage domain consistency test ED
489 Btyle test E10

30
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2 4. Validacdo

e Ferramentas:

— Hale - LandCoverVector.xsd

— oXygen XML Editor

— Online ETS — eEnvPlus Validator Service @ENU:F(DLS

( d-g'/rerritc’)rio
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snig 4. Validagdo: oXygen

e Validacao com os seguintes esquemas:
— LandCoverVector.xsd

— GML Schematron 3.2.1
— Land Cover Schematron 4.

N . ol 1
5 v I IQAERE £ €3 &
XPath 2.0 = [ =Execute kPt - o, P AMIE B
* OEMARZOLG.gmI X # LandCovervectorssd X Avyociate XSLT/C5S Styleshest .. ira
gmifeansreColiecton  grifeaureiember  fcviandCoverUni lovinspineid  Baseldemufier  baseversionid
1 =t rsion1.0" >
1w <gul:FeatureCallection x
alnsik schenas,/cp
1
o ba: de./ShapeChange/AppInfa™
i - SpAre. eC. eUropa. eu/schemas, Lev/a.0
£ ntip
- v gm featuretester>
i 4 <levilandCoverUnit “COS2018N5LCU_1*
¥ 5 <lev: inspirelds
& <base:Identifiers
] 7 <base: localld-COSZOIONSLCU_1-/base: localld-
' <base: nanespace: PT. 16ED. LC. COSI010_PTCON NS</base: names
3 % base:versionld s < /bnservers ionkds|
2 «</base:Igentifiers
i 1 </Lews inspireld>
3 1+ =levibeginlifespanVersion True” /=
= B <1cvigeomntry>-
z “ <gmliMultiSurface 16="_1h798bel-1283-4151-823d-cchTeSelbae™
H 5w <gal: surfaceMesbers
o 16~ olygan aa0-c990-4bdb-9dh )-991 151
J 9
T 17 sexterior

rearfii

1 R

" <gnliposList-02657, 0409530208 71214.56999990917 92457.9430539008 71251, 92567, -71250. 3 52708, 77995392936 71250,
92603, 50995392853 71250, 92855, 5 -71250.5: 2 -71250, 0. -71215 92901,
~71215. 1199999997 92904, 1 -71214. 92913, BN azm 1999539285 m:?. 3 93023, -71376. 26 93068.0
-71443 93067 -71458 93067, -71455, 1472, 93015, ~71481.
92999. 92995302621 ~71496. 51999999915 53005, 31995392079 ~T1526. 02000000015 93004, 4299539293 vnsu 3999099975 a."m 0595302504 71555, 21995999917 92952, 28995392943
71559, 26000088075 32551.55905352968 ~71569. 15080000021 02962, 5493539208 ~71583. 92957.41995392962 ~71517. 30999399933
92050. 88995302811 -71622.20999999997 52050, 45995302007 -71635, 92939, :1w mn. VI SNAIM P10,
~718! 71714 93008, 34995392831 ms- 23813 -11791. 3 93088 &
9ms 40995392937 710:0 52000000021 53134,39995392931 -71903 93130, ~71918 76 93135, 1 71930, 30000001 9:1:3 51995:92973 71949, 9799999993
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~71942. 92865 -720 ~T2051 92796, -72039 92765 =T2024.
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JUsers  zuna/Deskiap/Inspire/ hale2016/0BMARZO16, gmi W Validation successful U+000A 983
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4. Validacao: eENVplus

e Online ETS — eEnvPlus Validator Service

— Plataforma do eENVplus (http://showcase.eenvplus.eu)

— Epsilon Italia Cloud Infrastruture for INSPIRE (http://cloud.epsilon-

italia.it)

 Permite executar os ETS que implementam os ATS
especificados pela Directiva INSPIRE

 Guia metodologico sobre o processo de validacao
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smig 4. Validag3o: eENVplus

e Carregamento do CDG:
— Recurso local
— Recurso online
— WEFS (Get feature request)

 Representacao grafica dos resultados

TestNG Results Test suites overview

Results overview
Reporter output —

ami32-3.2.1-118 55%
0 Grougs W Failed (%)
04174 131

W Passed (55%)

. All GML applcation schemas _ Skipped (45%}

B ML spplication schemas defining
Teatures and feature collections

. GML application schemas defining spatial

geometries

B GhiL application schemas defining time . gml32-3.2.1-r18 a 17 14 a1 55%

. GhL application schemas defining spatial All GML application schemas a 7 0 7 100%

topoioges GWL application schemas defining features and featura collections i} 2 o 2 100%

. G DucueTts GML application schemas defining spatial geometries 1] 2 0 2 100%
GhL application schemas defining time il 1] 2 2 %
GML application schemas defining spatial topologies i} 0 2 2 LY
GML Documents o g 10 16 38%
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SNIg Notas finais
e« Conhecimentos sobre XML/GML, UML, XSD

« Compreensao do principio de harmonizacao de conjuntos de
dados geograficos

e Leitura e interpretacao dos documentos INSPIRE
— Implementing Rules e Technical Guidelines
— Application schemas
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