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Introducao

A DGT é a entidade responsavel pela coordenacdao operacional do Sistema

Nacional de Informacao Geografica (SNIG) e o Ponto de Contacto Nacional (PCN)
para a Diretiva INSPIRE.

A DGT tem participado em projetos europeus no dominio das infraestruturas de
informacao geografica especialmente focados na harmonizacao de dados

geograficos requerida pela Diretiva INSPIRE (e.g. HUMBOLDT, GIS4EU,
NatureSDIplus, HELM, eENVplus, EAGLE 6)
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Introducao

A DGT é também responsavel pela producao de alguma cartografia tematica,
como é o caso da Carta de Ocupacao do Solo (COS).

Sendo a Carta de Ocupacao do Solo de Portugal Continental (COS) um dos CDG
produzidos pela DGT com maior relevancia para o desenvolvimento de estudos
em gestao e planeamento ambiental em Portugal e na sequéncia da participacao
da DGT no projeto EAGLE 6, foi decidido avancar para a harmonizacao da COS de
acordo com as especificacdes da Diretiva INSPIRE.
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Carta de Ocupacao do Solo (COS)

Olivais

SAF de sobreiro com
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1. Analise do CDG

U

Analise do modelo de dados de origem (source schema),
nomeadamente:

Formato dos dados

Representacao espacial
Atributos

Sistema de Coordenadas
Metadados

-slerritdrio



shig 1. Analise do CDG
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A Carta de Ocupacao do Solo 2010 é uma cartografia tematica que pretende
caracterizar com grande detalhe a ocupacao e uso do solo no territorio de Portugal
Continental.

A C0OS2010 apresenta uma estrutura hierarquica com cinco niveis de detalhe, o que
corresponde a 225 classes ao nivel mais detalhado (N5). Esta nomenclatura é
compativel com a nomenclatura da CORINE Land Cover aos primeiros trés niveis.

Modelo de dados Vectorial
Estrutura de dados Poligonos
Sistema de referéncia ETRS89 (European Terrestrial Reference System

1989) PT-TMO06

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

Distancia minima entre linhas

wlerritério Nomenclatura Nomenclatura hierarquica com 5 niveis de detalhe
e 225 classes




snig 1. Analise do CDG

A harmonizacao envolve a transformacao dos dados de origem (source schema)
num modelo de dados descrito pelas especificacdes da Diretiva (target schema)
em formato aberto e orientado para os servicos, para tal € necessario:

» Identificacao do tema na Directiva  amexi ANNEX 2

P R Addresses Geographical names Elevation
I N S | E L R "
Al Administrative units [ \éA Hydrography ,'R Geology
s =) s
S
Prof Land caver

* Interpretacao dos documentos e
INSPIRE, nomeadamente:

— General Conceptual Model ANNEX 3

Agricultural and aquaculture facilities
— Data Specifications
-

zones & reporting units
f
| %@, | Atmospheric conditions
(O] (2]
( =
_— Bio-geographical regions |(()] meteoralogical geographical features
=l
N o . = |
4 \ INSPIRE Buildings &P | vineral Resources
'\ § Infrastructure for Spatial Information in Europe
o’ '8
Energy Resources AL-, Natural fik:z
D2811.2 Data Specification on Land cover — Draft Technical e —
Culinis (¥ |mfen [ WOce nnnnnnn hic geographical features lity and |

F
[
|

vt coem - Ort Tochrocst Gadwiems
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1. Analise do CDG

(Target data model)

 Tema INSPIRE —11.2 Ocupacao do Solo e
— D2.5. INSPIRE Generic Conceptual Model versao 3.4rc3

— D2.8.11.2 Data Specification on Land Cover — Technical Guidelines

— Application schema (LandCoverVector.XSD)

(d-glerritério

is associated with

[ A land cover data set ]

a code list with legal values

and associated names

is composed of

e , a point,
a number of land each geometrically P
7 a polygonor
cover units represented as
i il a raster cell

wheren one or more

[ situations ]

has been observed each consisting of

[ an observation date ‘

and one or more

| land cover values ] selected from

[ each (optionally)associated with a

covered percentage I

providing

Modelo conceptual INSPIRE da ocupacao do solo

Nomenclature Code List
URI http://registo.igeo.pt/
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http://registo.igeo.pt/

snig 1. Analise dos dados

LandCoverNomenclature

Code list - € uma nomenclatura de classes de ocupacao do solo, onde cada uma
das classes é representada por um cdédigo e uma descricao

— E permitida apenas uma nomenclatura para a COS 2010

— Os valores sao geridos fora da application schema LandCoverVector.xsd
— Lista hierarquica (parent value)

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

— URI, legenda: http://registo.igeo.pt/listadecodigo/CartaOcupacaoSoloValue

INSPIRE REGISTRY

Q]
a
A
(d¢Territério 5


http://inspire.ec.europa.eu/codelist_register/codelist
http://inspire.ec.europa.eu/codelist_register/codelist
http://inspire.ec.europa.eu/codelist_register/codelist
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2. Mapeamento

As tabelas de correspondéncia, designadas por matching tables sao utilizadas
para estabelecer correspondéncia entre os atributos contidos no modelo de
dados de origem (source schema) e a estrutura do modelo dos dados de destino
(target schema). A matching table identifica e descreve as classes, os atributos,
as enumeracoes e listas de codigos e associacdes entre as classes de ambos os

modelos

(d-glerritdrio

plicati 52010_
Feat reotype Inspire theme Dataset Dataset definition |
iiplicity dable TN “Attribute “Attribute. Values | Multiplicity Veideblat Nen- tatus
........ -
Modelo Inspire Carta de Ocupagao do [==
LandCoverVector.xsd Solo 2010 N5 =
T - T — ’
= - -  r r L L -
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através do preenchimento de diversos campos onde sao

2. Mapeamento

As matching tables sao utilizadas para documentar o processo de harmonizacao,

relacionados com o processo de harmonizacgao.

registados aspetos

|, gml: identificador

__—» Multiplicity

Voidable

, Atributos

p h D B iation role/ Constraint Attribute / Values / Multiplicity Voidable / Non-
iation role / Voi
Constraint
d s .
gmiBase Tha attribute gmid suppors | id — u n I CO
4 £a hacdio G0
LandCoverUnit An individual element of the
LC datasat reprasented by &
point or polygon Every unit [} E
support Land Cover d d 1
. . Information,
A p p I I Ca t I 0 n inspireld Extarmal object idantitier of the |localid
Namespace uniquely namespace
identdying the data sourca of —
The idensar of the particulsr | version 1 |
schemas i T —
beginLifespanVersion Date and time at which this DateTime 1 [ voidable
varsion of the spatial object
endLifespanVersion Date and ime at which this DateTime 0.1 voidable
varsion of the spatal object
geometry Spatial representabon of the | GM_Object 1
landCoverObservation Land cover information ata | LandCoverObservation |1..*
specific time and piace
LandCoverDataset A vector representation for
Land Cover data. This
regrasentation allows Land inspireld Extomal objact identifier of the |localid
Cover dala beng supported spabial objct NOTE An
by & vactor geometry.
Namespace uniguely namespace
Identdyng the data sourc
the spatial object
. ~ < The idantier of the particular | version 1
varsion of the spatial object
Descrigcao 1
beginLifespanVersion Date and time at which ths | DateTime 1 voidable /
varsion of the spatial object
. . . o ar ch, =,
a I Ca t I O n S c e | I I a endLifespanVersion Date and ime at whichths | DateTime 0.1 voidable
varsion of the spatial object
extent Contans the axtent of the data | EX_Extent 1
name Name of the Land Cover data | CharacterString 1
sat
nomenclatureDocumentation Informaion about the LandCoverNomenclatur |1
nomenclatura used in this data | o
sat
H validFrom The tme when the Date 1 voidable
ember - LandCoverUni
n the real waorkd.
validTo The tme from which the Date 1 voidable
phenomeanon no longar exists
\ in the real warkl
\ member ver Unit being part | LandCoverUnit ? P
At
LandCoverObservatio |Land Cover infarmation
n I sad 8t 3 specific ime
and pia class The assignment of a land LandCoverClassValue |1
caver class 10 a land cover
unit through & dassication
mosaic List of classification values LandCoverValue : |4 voidable
T descriding into detals a land
g caver unit, associated wan
I." i 1 o 't ’ . percentages
e I " -
\ ‘ - 5y errl Orlo observationDate The absarvation date \ DateTime 1 voidable
\ L associated of an observation

LandCoverValue

Genar class supporing Lend
over valua and percantags

‘Descricao
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snig 3. Transformacdo do CDG

HALE

O HUMBOLDT Alignment Editor (HALE) foi desenvolvido através do projeto
europeu HUMBOLDT (www.esdi-humboldt.org) e pretende contribuir para a
implementacao da Diretiva INSPIRE.

O HALE é uma ferramenta Open Source, desenvolvida com o objetivo de dar
suporte e de facilitar processos de harmonizacao e transformacao de CDG.
Permite ao utilizador, estabelecer relacdes entre schemas (source e target) e
transformar CDG, de forma automatica, com base nas especificacdes definidas nos
application schemas.

Source Schema ¥
(e.g. XS0, C5V, Shapefile) ¥

Eﬁi BS'I:ZI.EEEE-TE: I— m@ Alignment Project

Mapping

spatial data
harmonisation

Source Data
(e.q. XML, GML, CSV, —
Shapefila)

Transformation

(dTerritdrio
errito .


http://www.esdi-humboldt.org/
http://www.esdi-humboldt.org/
http://www.esdi-humboldt.org/
http://www.esdi-humboldt.org/
http://www.esdi-humboldt.org/
http://www.esdi-humboldt.org/
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snig 3. Transformac3o do CDG

« HALE:
— Exportacao para GML 3.2.1
— Adaptado a Directiva INSPIRE (Code Lists, application schema ...)

— Transformacao em tempo real com feedback

— Validagdo online com o application schema ra’le

spatial data

harmonisation

— Permite a criacao de scripts

(dTerritério
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snig 3. Transformacdo do CDG

HALE:

1. importar a source e target schemas

Importar a source data (ter em conta a ISO 8859-1 para o alfabeto latim)
Importar as code list nos formatos .XML ou .CSV

mapeamento entre as entidades do source e target schemas usando a
matching table

5. estabelecer as relactes de correspondéncia entre os schemas, utilizando
as seqguintes funcoes do HALE

W

* Retype

«  Assign E— e e e
- Formatted string = .

* Rename o o

« Classification

o))

. validacao com o Land Cover applrcatlon schema

\l

(d-glerritério
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4. Validacao

Abstract Test Suite (ATS): No Anexo A das especificacdes de dados

« Abstract Test Suite (ATS)
« Grupo 1 - normativo
« Grupo 2 —informativo

» Validacao automatica do GML
— LandCoverVector.xsd

— GML Schematron 3.2.1
— LandCover Schematron 4.0

« Validacao manual do GML

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

(d-glerritdrio

ATS Conformance classes Abstract Tests IRelated ET
£4.1.1 Schema element denomination test Bl
4.1.2 Value type test Bl
4.1.3 Value test * E:l
4.1 Application Schema Conformance Class 4.1.4 Attributes/Associations completeness test E.1
4.1.5 Abstract spatial object test E1
4.1.6 Constraints test * E.1
4.1.7 Geometry representation test* Eil
4.2.1 Daturn test * E1
4.2.2 Coordinate reference system test * E1
4.2 Reference Systems Conformance Class fLi3 G.rid = = E2
4.2.4 View service CRS test Bl
4.2.5 Temporal reference system test E2
Part 1 4.2.6 Units of measurements test E2
(normative) — =
4.3.1 Unique identifier persistency test EA
4.3.2 Version consistency test E3
4.3 Data Consistency Conformance Class 4.3.3 Life cycle time sequence test* Eil
4.3.4 Validity time sequence test * E1
4.3.5 Update frequency test E3
4.4 Metadata IR Conformance Class 4.4.1 Metadata for interoperability test ‘ E4
4.5.1 Code list publication test ES
4.5 Information Accessibility Conformance Class Sealad Publi.catiorll Lo £l
4.5.3 CRS identification test * E:l
4.5.4 Grid identification test ES5
4.6 Data Delivery Conformance Class 4.6.1 Encoding compliance test | El |
4.7 Portrayal Conformance Class 4.7.1 Layer designation test | Eé |
4.8.1 Multiplicity test E1
4.8.2 CRS http URI test Ed
4.8.3 Metadata encoding schema validation test E8
4.8.4 Metadata occurrence test E8
(irlfoPla1:;tafjve) 4.8 Technical Guideline Conformance Class 4.8.5 Metadata consistency test E8
4.8.6 Encoding schema validation test E.1
4.8.7 Coverage multipart representation test E9
4.8.8 Coverage domain consistency test E9
£.8.9 Style test E.10




snig 4. Validacdo

2020

No processo de validacao da COS 2010 relativamente as especificacbes de
dados da Diretiva INSPIRE, foi seguida a seguinte metodologia:

Harmonizacdao do kg

Validacao - Land Cover Correcgao
e Resultados
application schema dos erros

Validagao - Schematron
GML 3.2.1

Validagao — Schematron
Land Cover Vector V.4.0

Outro testes de
validacao

errit(’)rio
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A DGT esteve envolvida em 2015 num projeto para a Agéncia Europeia do

Ambiente, EAGLE 6, que procedeu a harmonizacao de dados do CORINE Land
Cover e Urban Atlas de acordo com a Diretiva INSPIRE.

Neste projecto, em parceria com a empresa EPSILON Italia colaborou na producao
do ficheiro schematron Land Cover v.4, disponivel no validador do eENVplus

aENU?(us

O eENVplus disponibiliza um servico de validacao online e gratuito,
(http://cloud.epsilon-italia.it/eenvplus new/ATS.htm?), que permite a
implementacdao dos ATS (Abstract Test Suite) incluidos no Anexo A das
especificacoes de dados.

Este conjunto de testes executavel (ETS) verifica a conformidade dos conjuntos de
dados GML em relacao aos application schemas e também em relacao a ISO
19136:2007 (schematron GML 3.2.1).

Permite ainda a validacao com ficheiros de tipo schematron para os temas ja
disponibilizados.
-slerritério
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snig 4. Validacdo

2020

O validador eENVplus foi utilizado para a validacao do GML da COS 2010 com o
application schema Land Cover Vetor, o schematron GML 3.2.1 e o schematron
Land Cover v.4:

TestNG Results Test suites overview

Results overview
Reporter output =

ami32-3.2.1-118 55% y N\ eE N U O(.S
0 Groups M Failed (%)

BTN W Passed (55%)
(]
B 21 GML application schemas [] Skipped (45%)

. GML application schemas defining
features and feature collections

. GML application schemas defining spatial

geometries

. GML application schemas defining time . gm|32-3 2.1-r18 ] 1158 14 31 55%

M GML application schemas defining spatial All GML application schemas 0 7 0 7 100%

topologies GML application schemas defining festures and festure collections 1] 2 1] 2 100%

. EUISHELEE GML application schemas defining spatial geometries i} 2 0 2 100%
GML application schemas defining time i} u} 2 2 %
GML application schemas defining spatial topologies i} o 2 2 %
GML Documents 0 6 10 16 38%

Vantagens do validador eENVplus :
* Guia metodologico sobre o processo de validacao
* Recurso online
(d-gTerritério * Representagado grafica dos resultados
| 23



SNI 4. Validagao

Como auxiliar de validacao do GML transformado foi ainda utilizado o oXygen,
um software de edicao de XML proprietario, permitiu a visualizacao do ficheiro
GML e também a validacdao com os seguintes esquemas:

— LandCoverVector.xsd
GML Schematron 3.2.1
— Land Cover Schematron 4.0

NESBRCI¥IQRRIL e =
XPath 2.0 » [ ~Execute XPath c urrent . v & @. LS 2 R
© 08MAR2016.gm| X ® LandCoverVector.xsd X Associate XSLT/CSS Stylesheet. 4v8 (8
g gmiFeatureCollection  gmifeatureMember lcv.LandCoverUnit lcvinspireld  baseildentifier baseversionid §
1 version="1.0" 7> |
29 eatureCollection xmlns:au="http://inspire.ec.europa.eu/schemas/au/4. 1gts="http://ww. 150tc211.0rg/2005/gts" xnlns:gco="http://ww. isotc211.0rg/2005/gco" a
} http://inspire.ec.europa.eu/schemas/ad/4.0" xmlns:hp=" w3. mQ/‘GLI/XI\'Lth'm hasFacetAndProperty" xnlns:gn-"http://inspire.ec.europa.eu/schenas/gn/4.0" :
< http://inspire.ec.europa.eu/schemas/bu-base/4.0" http://inspire.ec.europa.eu/schemas/base/3.3" xmlr p="h /inspire.ec.europa.eu/schemas/cp/4.0"
B 0" / /vt w3.0rg/1999/xLink" x et re.ec.europa. eu/schemas/net/d.0" B3
== /inspire.ec.europa.eu/schemas/ Lcv/4. nspire.ec.europa.eu/schemas/tn/4.0" xn 1="http://www.w3.0rg/1999/xhtm1" ]
ec.europa. eu/schemas/base2/ tp://www. Opengis. net /qﬂl 'z r http://waw. interactive-instruments.de/ShapeChange/AppInfo” 2
4 mins:gsr=" wW. 150tC211.0rg/2005/gsr™ xm A 11.0rg/2005/gnd" ]
2 “http://www.w3.0rg/2001/XMLSchema-instance" "_Sced2a5d-1719-4533-aac1- mcczs%rm http://inspire.ec.europa.eu/schemas/lcv/4.0 =
5 /inspire. ec.europa.eu/schemas/\cv/4.0/LandCoverVector. g
3 3 <gml: featureMenber>
= 4 <lev:LandCoverUnit "C0S2018NSLCU_1"> g
. g 5 <lev: inspireld> E
< > 6 <base:Identifier> -
& 7 <base: localId>C0S2010NSLCU_1</base: localld> _
8 <base:namespace> PT.IGEO.LC.C0S2010_PTCON_NS</base:namespace> =
. b 9 <base:versionId, "unpopulated” "true">g/base:versionIdy
3 </base:Identifier>
ajudou a compreender o0s Do
3 12 <lcv:beginLifespanversion “true"/>
= 13 <lcv:geometry> —
- - i 14 <gml:MultiSurface *_1b798be1-1283-4151-823d-ccb7eSe26ade ">
é 15 <gml:surfaceMember>
erros e a corrigi-los 1 E
T 7% gnl:exterior>
n 18 <gml:LinearRing>
B 19 <gml:posList>92457.9499539298 ~71214.56999999937 92457. 9499539293 71251, 92567. -71250. 92700.77 71250,
92803, -71250. 92855.51995392842 ~71250.5 -71250. 92890.37995392826 ~71215. 92901.93995392839
3 ~71215.1199999997 92904.39995393011 -71214.46000000108 92913.95995393026 7121a asaeoeo%a 92984.1999539285 -71317.39999999943 93023.7499539287 -71376.19000000026 93068.07995393008
& ~71443.61000000016 93067.65995392995 -71450.59000000045 93067.3499539281 -71455.71000000079 93048.29995392894 -71472.93999999938 93015.67995392982 -71491.92999999945
L] 92999.92995392821 ~71498.51999999915 93005.31995392879 ~71528 5 93004.4299539293 -71553. 76 92978.30995392904 -71555.21999999917 92952.28995392943
~71559. 26000000075 92951.55995392968 ~71569. 15000000021 92962 5499530208 71553. 92972. 1 -71609 92957.4 ~71617.
92950.08995392811 71622 92950. 71644 1 92931.40995392986 -71651.5799999999 92970. 60995392884
~71698. 86999999968 92980, 8699539292 ~71714.38000000057 9 93%5 34995392831 71754 9 7 93033.26995392947 ~71791.67000000023 93058.82995392955 -71822.50000000054
93075.40995392937 -71830.52000000021 93134.39995392931 -71903.43999999897 93130. 73995392543 ~71918. 89999999976 93135.13995302601 ~71939.730080001 93113.51995392973 ~71949..9799999993
93105.0899539298 ~71965.010000001 93076 57995392371 ~71984. 93048 93025.57995392912 ~72017.4 93019.70995392933 -71988. 02000000076
93000. 15 ~71956. ~71960.3799999997 92946, 71952 92911.7 7201 92887.76995392886
~71992. 45000000072 92865. 68995393018 72»13 90000000031 92827.11995392808 ~72051.82999999906 92796.63995392899 -72039. 69999999889 92765 2299539288 -72024.
92736 92995392912 -72015.4. 5 92717. -72012. 92692.75995392971 -72001.43000000101 92684.98995392838 -72030.0 92672.85995392821
~7208: 1 92659. -72142. 7 92657. 7 ~72164.87/ 92679.3599539293 -72177.45999999992 92710.38995392874 -72193.30999999998 92744.29995393
-72217 92774 -72230. 92792, -72239 92818 ~72246 92868.07995392855 ~72248. 390000%076
92881.14995392965 -72244.64999999895 szsza 6499530284 ~72194. 92927.7 -12172. 1 92929 -12119, 92029.
d errltorlo -72113 92942.72995392929 -7212, 92960.93995392819 -72148.60999999991 92978.18995392868 -72150. 17000000009 92988.14995392927 -72169. 089999999m
g 93000.66995393002 -72192.88999999984 93023 38995392874 ~72235.60999999961 93036. 62995392829 ~72235. 60999999961 93065.84995392922 ~72226. 61999999949 93086. 07995393002
~72225.1 93095.81995392957 ~72231.1 93080.49995393016 -72261.41000000041 93033.15095392806 ~72354. 93032.87995392887 -72355.54000000027 ¢

LAMER - Grid  Author
0> SharePoint Browser
/Users/zuna/Desktop/Inspire/hale2016/08MAR2016.gml W Validation successful U+000A 9:83 =



snig Consideracdes finais

O principal objetivo deste trabalho foi a aplicacao das DE relativas ao tema 1.2
Land Cover da Diretiva INSPIRE a Carta de Ocupacao do Solo de Portugal
Continental de 2010 (COS), de forma a produzir um ficheiro harmonizado de
acordo com as regras estabelecidas pela Diretiva INSPIRE. Tendo como resultado

final do processo de harmonizacao um ficheiro GML valido.
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