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Introduction

All introduces methods are based on

● networking, partnership and cooperation,

● detailed and multi-level data description,

● using and creating of products and services focused on 
semantics,

● implementation of standards,

● re-using of existing data sources, solutions and software tools,

● interconnection of particular sub-processes.
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Assignment

● Transform the CORINE Land Cover data to other selected land 
cover & land use classification systems

CLC
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IGBP

GlobCor.
UMD



  

Harmonization Steps

● Data Models – attributes and 
their values

● Terminology – 
Reclassification 

CLC
PELCOM

IGBP

GlobCor.
UMD



  

Harmonization Process
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Harmonization Process
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For mapping 
of data 

models it is 
OK, but what 

about 
terminology?
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Harmonization Process
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Great! But 
reclassification 
is not complex?



  

Harmonization Process
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Input & Target Data Models

Original Data:

Geometry
CODE_00: String

AREA: Real

Target Data:

Geometry
PELCOM/UMD/IGB

P/GCor: String
CLC: String



  

Transformation Ontology – Basic Structure



  

Transformation Ontology – Software



  

Transformation Ontology – Software

OWL 2.0

OWL/RDF 
syntax



  

Parameters



  

How to Describe Classification System?

Parameters
(Range of 
Relations)

Relations

Values of 
Parameters

Logical 
Operators

Existential 
Quantifier

Universal 
Quantifier



  

Reasoning & Transformation Rules

ReasoningAsserted 
Information

Inferred 
Information

Equivalent 
Classes



  

Human Intervention

Domain
Expert

Harmonization
Expert

&

Not equivalent 
classes for all 

concepts

To complete 
transformation 

rules

To create final 
matching table



  

Harmonization in ETL Tool



  

Harmonization in ETL Tool



  

Harmonization in ETL Tool



  

Harmonization in ETL Tool



  

Harmonization in ETL Tool



  

Input & Outputs



  

Mapping

AREA is not 
used

Specific code

To keep 
original code



  

Replacing

Regular 
expressions

1:1 Mapping

Transformation 
rules from 
ontology

Transformation 
rules from 
ontology



  

Results



  

Pros & Cons

● Open source solution

● Multiplatform solution

● Based on progressive 
technologies and standards

● Flexible solution

● Need to understand 
harmonization process

● Open source solution

● Multiplatform solution

● Based on progressive 
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● Need to understand 
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Harmonization:
FMI data  Habitats and biotopes→

Open SHP file
and its scheme

Save final
SHP file

Reclassification
FMI → EUNIS

New data
model



  

Source data

Vegetation tiers (altitudinal vegetation zones) layer

●  Part of PFD (Regional Plans of Forest Development) produced by FMI
●  Spatial reference system - SJTSK (Czech national system)
●  FMI original classification system



  

New Data Model

Existing FMI data model +

referenceHabitatTypeId: CharacterString
referenceHabitatTypeScheme: ReferenceHabitatTypeSchemeValue
localSchemeURI: URI
localNameValue: CharacterString

geometry: polygon
referenceHabitatTypeId: eunis_value
referenceHabitatTypeScheme: eunis
localSchemeURI: link_to_FMI_classification
localNameValue: FMI_classification_value



  

Data model mapping



  

Taxonomy – reclassification (FMI  Eunis)→
● 0 Pine  G3.42,"4","Middle European Pinus sylvestris  forests"→ [ ]

● 1 Oak  G1.87,"4","Medio-European acidophilous Quercus  forests"→ [ ]

● 2 Beech-oak  G1.82,"4","Atlantic acidophilous Fagus  - Quercus  forests"→ [ ] [ ]

● 3 Oak-beech  G1.82,"4","Atlantic acidophilous Fagus  - Quercus  forests"→ [ ] [ ]

● 4 Beech  G1.6,"3"," Fagus  woodland"→ [ ]

● 5 Fir-beech  G4.6,"3","Mixed Abies  - Picea  - Fagus  woodland"→ [ ] [ ] [ ]

● 6 Spruce-beech  G4.6,"3","Mixed Abies  - Picea  - Fagus  woodland"→ [ ] [ ] [ ]

● 7 Beech-spruce  G4.6,"3","Mixed Abies  - Picea  - Fagus  woodland"→ [ ] [ ] [ ]

● 8 Spruce  G3.1D,"4","Hercynian subalpine Picea  forests"→ [ ]

● 9 Dwarp pine  F2.45,"4","Hercynian Pinus mugo  scrub"→ [ ]



  

Reclassification



  

FMI Data
INSPIRE

Data



  

FMI Data
INSPIRE

Data



  

CORINE
Land
Cover

Harmonization: OSM and FMI data  CLC→

Water bodies

Forests

Corrections of
corrupted
geometry



  

Harmonization: OSM and FMI data  CLC→



  

Data models

CQL
filter



  

Mapping

OSM FMI



  

Taxonomy – reclassification (FMI & OSM  →
CLC)

● 0 Pine  3.1.2 Coniferous forest→

● 1 Oak  3.1.1 Broad-leaved forest→

● 2 Beech-oak  3.1.1 Broad-leaved forest→

● 3 Oak-beech  3.1.1 Broad-leaved forest→

● 4 Beech  3.1.1 Broad-leaved forest→

● 5 Fir-beech  3.1.3 Mixed forest→

● 6 Spruce-beech  3.1.3 Mixed forest→

● 7 Beech-spruce  3.1.3 Mixed forest→

● 8 Spruce  3.1.2 Coniferous fores→

● 9 Dwarp pine  3.1.2 Coniferous forest→

● “water”  5.1.2. Water bodies→



  

Output



  

XSLT

● Source Data: CORINE Land Cover (all classes)

● Harmonization Sub-processes:

● Adding new attributes and their values
● Creation of CLC 1st level classification attribute
● Mapping to PELCOM taxonomy

Harmonization
.xsl

CLC.jml

Transformation 
processor
(Saxon)

Harmonized
_data.jml



  

Source Data



  

XSLT File (1)



  

XSLT File (2)



  

Transformation



  

Target
Data



  

Target Data



  

Target Data - Visualization



  

cerba@kma.zcu.cz http://cz.linkedin.com/in/otakarcerba

THANK YOU FOR ATTENTION

USE SOCIAL MEDIA CHANNELS OF PROJECTS
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