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+SIOSE ‘.’

Sistema de Informacion de Ocupacion del Suelo en Espafa

IGN Spain 1s the NRC on Land Cover, Land Use and Spatial Planning in
Spain for the EIONET Network, participate in terms on LC/LU in
Copernicus Land, EAGLE, UN-GGIM, INSPIRE

National Information System on Land Cover and Land Use (SIOSE —
Sistema de Informacién de Ocupacion del Suelo en Espafa)
Objectives
» National coordination project on LC/LU (national and regional datasets)
» Integration of national and regional datasets (agriculture, forest, cartography, etc.)
» Satisfy Spanish users’ needs (CORINE was not sufficient)

» INSPIRE compliant on philosophy and techniques (webservices, data models,
metadata, etc.)

» Copernicus: SIOSE like origin data for production and validation
» UN-GGIM: SIOSE plays the role of core data for LC/LLU
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SIOSE is part of the National Plan of Land
Observation (PNOT), coordinated by the IGN,
and 1nvolves the consolidated projects on remote
sensing, orthoimagery, elevations and land cover
and land use

PNOT is a production system that involves public
authoritative stakeholders in a model:
decentralized (local, regional and national),

collaborative and co-funded

Based on the use of common shared data
sources, costs and efforts, building up a solid

bottom-up approach national model of producing

and managing geospatial information

Premio de las Naciones Unidas - 2013 Jnitea Nations
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< Technical Characteristics

Vector dataset (geospatial database) generated
by photointerpretation and data integration for
entire country

Reference image = SPOT and supported
orthophotography (PNOA)

Frequency for update 3 years, accomplished

with Copernicus Land services/products.
Versions of 2005, 2009, 2011, 2014

Geometric scale 1:25.000, minimum mapping
unit 2 ha - 0,5 ha, (0,4 ha changes) minimum
narrow length 15m

ISO and INSPIRE data and metadata compliant

Semantic description of land by an object
oriented data model = flexible identification
of LC/LU classes per geometries
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+0Object Oriented data model

Objects are single feature classes of surface elements able to describe the land by
their compositions and characteristics (e.g. EAGLE L.C Component). Different
combination of LC components generate different L.C classes
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Described with

- Inland Water: fresh, periodicity, mineral concentration, etc.
Classified like - Trees: riparian, height, species, leaf type, foliage seasonality, etc.
Continental Wetland - Shrubs: riparian, height, species, etc.

- Herbaceous vegetation, lichens, algae, etc.
- Organic deposits: typology, etc.
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+0Object Oriented da

Human reasoning:

Most of the land is covered by structures |
and transport network. Buildings, roads ;
and artificially surfaced areas cover |,
more than 80 % of the total surface. |
Non-linear areas of vegetation and bare §
soil are exceptional. I

SIOSE is not a classification. In SIOSE describes polygons and all
Classtfications, each polygon has only information with % land cover and
one specific value, and can be mapped attributes is stored in the database.

otving a different color to every type of
SIOSE describe as

class
URBAN FABRIC with:
CORINE Land Cover would classify as Trees: 5%
Buildings: 85%.
1.1.1 CONTINOUS URBAN FABRIC Attribute: residential

Roads: 10%
Implies generalization of information and loss
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“ bject Oriented data model
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<+0Object Oriented data model

«0bjetos
SIOSE polygons SIOSE_ElementosPrincipales::
) SIOSE_Poligono
L.C units :
+ id_polygon
+ rotulo_SIOSE
1
1“!
«Clases
SIOSE_ElementosPrincipales::SIOSE_C tura
+ porcentajeDeSwperficieCubieta SIOSE components
porcentajeSuperficieCubienta
e o /4 — Abstract LC component
Cobettura ocupa dentro de |a
CoberturaCompueda o /
Poligono gue directamente le /
contiene. / es parte
/ de
e SIOSE_E Princi «clasg»r I
S ElementosPrincipales:: I0 SE_ElementosPrincipales::S) .
. = CoberturaSimple ® T = - SIOSE COIIlpOSlte
SIOSE 81mple components 1|+ distibudonEspacial: valore
components
LC component : »
Spatial composition

«ENUMeracions
SIOSE_ElementosPrincip.
valoresD eDistribuciorE spa.

enums
+ asociacion
+ mosaicoRegular
+ mosaicolregular
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+0Object Oriented data model

i RN SIOSE composite
SIOSE simple components «clase» «Clases components
P p OSE_ElementosPrincipales:: SIO SE_ElementosPrincipales::SIOSE_CoberturaCe P ..
LC component " SIOSE CoberturaSi & Spatial composition
= raSimple 1|+ distibudonEspacial: valoresDeDistribucionEspacial
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+SIOSE users, success cases

Urban applications
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arbolado urbano 16,01

Larmina de agua artificial 1,59
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peatonallsm -.legde:am:n 19,80 0 % - 20 %
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I 20 %% - 100 2%

Coberturas simples artificiales
en construccion




+SIOSE users, success cases o
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+SIOSE users, success cases

INSPIRE reference compliant data for Land Cover and Existing Land Use
WMS:
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+SIOSE EU contributions

IGN participated in INSPIRE TWG on LC & LU and
transmitted the data modelling experience to the Directive

Land Cover

«feature Typex
LandCowerDataset .
+ inspireld :ldentifier INSPIRE LCUnltS Can
+ extent :EX_Extent .
+ name CharacterSiring haVG aSSIgned mOI'e
+ nomenclatureDocumentation LandCoverMomenclature
avoidable, lifeCyclelnfox than one
+ b-Egil'!LifEE-p-El‘lVE.rS-iﬂ-l'l ZDEtE.TiI'nE .
+ T::Itl,_llfespan‘ufersl:-n DateTime [0..1] LCObSCI’VﬂUOﬁ, and
+ validFrom :Date b
[ veliafem Ot the observation can be et
1 composed for more + dam LandCoverGianvaive
gyzidables
smember | 4 - than one 1.CValue
«feature Typex
LandCowerlUnit constraints
fooveredPercentagesLower Than100}

+ inspireld :ldentifier :

+ landCoverObservation :LandCoverObservation [1..
xvoidable, lifeCyclelnfox
+ beginlLifespanVersion :DateTime
+ endLifespanVersicn DateTime [0..1]

coveredPercentagesLowerThan100

/* The sum of all coveredPercentage attributes
attached to each LandCowverObservation shall
lower or equal to 100%

inv:mosaic.covered Percentage.sum{) <= 100

constraints
TgecmetrylsKindOfGM_PointCrGM_Surface}
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+SIOSE EU contributions

IGN participated in INSPIRE TWG on LC & LU and
transmitted the data modelling experience to the Directive

Land Use

afeature Typex
ExistingLandUseDataSet

+ inspireld :ldentifier
+ extent :GM_MultiSurface
+ name :CharacterString

xlifeCyclelnfo, voidablex
+ beginLifespanVersion :DateTime
+ endLifespanVersion :DateTime [0..1]

wvoidables
+ walidFrom :Date [0..1]
+ walidTo :Date [0..1]

+dataset +member

"

«feature Typex
ExistingLandUseObject

[
1

+ inspireld :ldentifier

+ hilucsLan

«lifeCyclelnfo, voidablex
+ beginLifespanVersion DeteTime
+ endlLifespanVersion :DateTime [0..1]

+ specificLandUse :LandUseClassificationValue [1..7]
+ specificPresence SpecificPresence

+ wvalidFrom :Date [D..1]
+ wvalidTo :Date [0..1]

I

=UNicns
SpecificPresence

«unions
HILUC 5Presence

INSPIRE LUODbject

+ orderedlist LandUseClassificaticnWalue [1..*] {ordered}
+ percentagelist :SpecificPercentage [1..7]

+ orderedList :HILUCSValue [1..7] Jordered}
+ percentagelist :HILUCSPercentage [1..7)

can have assigned

adataTypes
SpecificPercentage

+ specificValue :LandUseClassificationValue
+ percentsge :Integer

«dataTypes
HILUC 5Percentage

+ hilucsValue HILUCSValue
+ percentage :Integer

more than one
HITLLUCS value or
Specitic value
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+SIOSE EU contributions

EAGLE

Land Monitoring experts and EIONET NRC for Land Cover (Austria, Bulgaria, Czech R, Finland, Germany, Hungary, The
Netherlands, Norway, Portugal, Spain, Switzerland, United Kingdom) participating on INSPIRE TWG LC, TWG LU, CLC
Technical Team, FP7 HELM, Geoland2, GMES Initial Operations, etc:

. &P
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+SIOSE EU contributions

]

EAGLE data model

&

+element 1..

1.C units afeatureTypes
LandCov erUnit

B T T

+

cultivationPractice: CultivationPracticeValue [0..1]
ecosysem: EcosystemType [0..1]
environmentalZone: Envionmental ZoneType [0
heightZone: HeightZoneValue [0..1] I
gpatial Context: Spatial ContextValue [0..1]
tidallnfluence: boolean [0..1]

aBExstinglandUsex
exisingLandUse: LandUseType [0..1]

Spatial composition «featureTypes

’1

Spatial Composition

built-upPattem: Built-upPattemValue [0..1]

linearPattem: LinearPattemValue [0..1]

linearT echnicalNetwork LinearT echnicalMNetworkValue [0..1]
gpatialPattem: SpatialPattemValue [0..1]

+ o+

constraints
{urbanPattemOnlyForSealedLandCoverComponents}

A

1 0.*

wfeatureTypes
Abstractl andCoverComponent

+ occurence: OccurenceType
+ overaying: boolean [0..1]

alifeCyclelnfos
r - beginLifespanVerson: DateTime
r endLifespanVersion: DateTime [0..

eExiginglLandUses
+ exiginglLandUse: LandUseType [0.

atimes

&+ timeDimenson: TimeDimensionType [0..1]

Abstract LC component

1

1]

i

afeatureTypes

LC component

LandCoverComponent ‘

+ status StatusType [0..7]

+ surfaceModification: SurfaceModificationValue [0..1]

Oriented LC data model

SIOSE - Parametric Object



Future SIOSE according new data requirements about geometric,
semantic details and frequency for update

Key points
» Continuation of object oriented philosophy = SIOSE and EAGLE

Formed by integration of reference information —> Cadaster

L)

» Improvement of semantic and geometric resolution (1:5.000-1:1.000)

Automatic processing of big data = objectivity, cost reduction,
faster update frequencies

|"-;Lm

L

‘Reference sources Automatic Manual revision Derived data
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Orthophoto, Lidar, Sentinel
(temporal assessment + change

detection)
v Earth
Observat
ion
FOfestf}.’ . National
categorization, and T orest
species identification Map

Topographic
reference
information
(Hydrography,

Transports &
Settlements

Agriculture sub-parcels
delineation, farmers’ crop

declaration for Common
Agricultural Policy

Cadastre

Parcels delineation,
buildings, ‘artificial’
land use identification

* OSM: residual utilization for semantic identification
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Julian Delgado Hernandez
1and Observation Unit
jdhernandez@fomento.es
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