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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,

e Interconnection of particular sub-processes.
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 Transform the CORINE Land Cover data to other selected land
cover & land use classification systems

IGBP

CLC

PELCOM

UMD
GlobCor.



Harmonization Steps

e [ata Models - attributes and
their values

 Jerminology -
Reclassification




Harmonization Process




Harmonization Process

Have we do
it by hand?
We need
some tool...



Harmonization Process




Harmonization Process

ETL needs
some
parameters,
it is not all-
wise...



Harmonization Process




Harmonization Process

For mapping
of data
models it is
OK, but what
about
terminology?




Harmonization Process




Harmonization Process

Great! But
reclassification
is not complex?




Harmonization Process




Input & Target Data Models
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File

Ontology1246448120536.owl (http://www.semanticweb.org/ontologies/2009/6/Ontology1246448120536.0wl) -
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[ Active Ontalogy T Entities | Classes | Object Properties | Data Properties | Individuals | Class matrix | OWLViz | OntoGraf |
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descrihtiun
"The mouth of a river within which
the tide ebbs and flows."

source
"CORIME land cover"

title
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Description: 522 Estuaries

B @ 3_Forest_and_semi_natural_|
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Transformation Ontology - Software
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Parameters

Parameter

- Climate

- B Formation
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- B Nature
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- B Surface

- B Use

- BEVegetation

- & Water_management

Fi Parameter ]

y

& Homogen ity_and_
continuity

/‘i"\t‘\

& Open . Heternge neaus

—— A H —t

 © Open_space

@ Discontinuous |

——

-
| ® Medium_density | @ High_density | @ continuous

@ Low_density




How to Describe Classification System?

Description: CLC 3.1.2 Coniferous forest

Equivalert classes 0

(hasFormation some
iCoast
or Inland])
and (hasNature some
(Matural
or Semi-naturall)
and (hasSurface some Soill
and (hasUse some
ANy use
or Forestry])
and (hasVegetation some
(Tree Deciduous_Caoniferous
or Tree_Evergreen_Coniferous])
and (hasFormation only
iCoast
or Inland])
and (hasNature only
(Matural
or Semi-naturall)
and (hasSurface only Soil)
and (hasUse only
ANy use
or Forestry])
and (hasVegetation only
(Tree Deciduous_Caoniferous
or Tree_Evergreen_Coniferous])




Reasoning & Transformation Rules
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Human Intervention
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Domain
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Harmonization
Expert




L talend
Harmonization in ETL Tool LR A

&

sShapefileinput_2




L talend
Harmonization in ETL Tool LR A

. row] (Main) *w

sShapefilelnput_2 ' tnebllﬂ:?\xls
. . e .. rewT(Main
T rewel(mai




L talend
Harmonization in ETL Tool LR A
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Harmonization in ETL Tool
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*open data solutions
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Harmonization in ETL Tool R
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Input & Outputs
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Replacing

Schema Built-in Editschema | ' Sync columns |

& simple mode

Search/Replace

Input column Search iReplacewith ¢Entire
IGBP 311" "2,4" ™
IGBP "c312" "1,3" ©
IGBP "C313" g ™
IGBP "C211" "2 ™
IGBP 231" "10" M
IGBP "C242" Y
IGBP "C243" "14" [t
1GBP C321" | =10 o
IGBP "C324" "6,7" ™

@l o | | [ |:|

Advanced mode ( search with regexp pattern)

Regexp patterns

Input column ' Pattern '_ Replace ' Comm
IGBP = "3
IGBP e g i ‘
IGBP | e, "70"
IGBP 22" hya¥ ‘




Results

UMD | ) Inhﬂnrinn



Open source solution » Open source solution

Multiplatform solution » Multiplatform solution
Based on progressive e Based on progressive
technologies and standards technologies and standards
-lexible solution  Flexible solution

Need to understand » Need to understand
narmonization process narmonization process



...........

12088 rows in 2s

Open SHP file ‘ row1 (Mami | g q I

and its scheme sShapefilelnput_2 tMap_1
12088 rows in 2s

602893raws)/
~ Out (Main

12088 rows in 2s New data

| | | model
G’ - row2 (Mam; 34—. |

sShapefileOutput_2 - tReplace 2

SEVCRIEL Reclassification
SHP file FMI — EUNIS




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




Existing FMI data model +

referenceHabitatTypeld: CharacterString
referenceHabitatTypeScheme: ReferenceHabitatTypeSchemeValue
localSchemeURI: URI

localNameValue: CharacterString

geometry: polygon

referenceHabitatTypeld: eunis_value
referenceHabitatTypeScheme: eunis
localSchemeURI: link_to FMI_classification
localNameValue: FMI_classification_value
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row1

Column

+

the_geom
LVS

G, GID

Var -
Expressic Typ N

&

Varia

"eunis" L]
"http:/fwww.u [
row1.LVS.tosk [

vari
varz
refer

i &1 Auto map!

Out & | B
Expression Column
rowl.the - geom  the _geom
rowl.LvVsS localMame?
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Var.var2 localSchem
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talend



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’

b Fir-beech = 64.6,"3","Mixed [Abies] - [Picea] - [Fagus] woodland”

6 Spruce-beech — G4.6,"3","Mixed [Abies] - [Picea] - [Fagus] woodland”
7 Beech-spruce = 64.6,"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’



Input column

___referenceHabit _.

referenceHabikt
referenceHabit
referenceHabit
referenceHabit
referenceHabit
referenceHabit
referenceHabit
referenceHabit

Search
ngn
ngn
ng
nom
ng
np
g
ng
ngn

Replace with

._"G1.52, Atlantic acidophilous [Fag:
"G4.6,Mixed [Abies] - [Picea] - [Fag

"G1.6, [Fagus] woodland"”

"G1.82, Atlantic acidophilous [Fag
"G4.6, Mixed [Abies] - [Picea] - [Fac
"G3.42, Middle European [Pinus sy
"G4.6, Mixed [Abies] - [Picea] - [Fac
"G3.1D, Hercynian subalpine [Pice:

"F2.45, Hercynian [Pinus mugo] scr

¥ Entirely matc [ Case sensitiw
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L CORINE

o Vad Land
S R / Cover

Corrections of

. corrupted
Water bodies geometry




1858rowsin2,67s . . _ . . . . . 12088rowsin2,12s |
m?2 '_illz,ﬁlcmﬁ_, m?
. W=  row4(Main) W W&  rowl(Main) Y=
sAreaCaltulator_2 tMap_2 FMI Vegetation Tiers sAreaCalculator_3
P 1858rowsin4,78 . . . . . . . . 12088rowsin2,12s
1858 rows in 2,67s 388,38 rows/s 5712,67 rogws/s
696,66rows/s . . . . copyofout(Mergeorder:t) ~ ~ ~ rowé(Main)
row3 (Main) '
¥ . 12088rowsijn4,78s . 12088rowsin2,12s
2576, 76 rows/s W2
. . . . . . & "rowZ(Mergeorder:2) 3=B  Out(Main) = =t
‘ tUnite 1 tReplace 2 tMap_1
_ [ _ . . . . 13946rows jn4,78s _ _ _ . . . . . .
0OSM Natural 2915,13 rows/s
_rows (Main)
CORINE Land Cover




OSM Natural

FMI Vegetation Tiers
Column Key Type rNullat Date Patt: Lengt Precis Column Key Type rNullat Date Patt: Lengt Precis
. the_geom [0  Geom 0 . thegeom | [ Geom N | 0
osm_id (1 : long O 11 Lvs [0 ‘Long: M ¢ "
name [] | String [ | 48 @, GID Long i
type O] iString [ 116
o 1858 rows in 2,67s e . . . . . . 12088rowsin2,12s |
\ :mz ; “ m?
. W= = rowd(Main) = . & rowl(Main) < G=b
\ sAreaCaltulator_2 tMap_2 FMI Vegetation Tiers sAreaCalculator 3
_ . . . 1858 rows in4,78s 12088 rows jn2,12s
\ 1858 rows in2,67s 388,38 rows/s

\ 696,66 rows/s

571267 rows/s

Double

_ copyOfout (Merge order:1) ~ row6 (Main)
\ row3 (Main) !
_ ¥ . 12088rowsin4,78s _ _  12088rowsin2,12s
2526, 76 rows/s W2
\ . : rowz (Merge order:2) 3«=B ~ Out (Main) _ _
* tUnite 1 tReplace 2 tMap_1
. [N . 13946 rows jn 4,78s
0OSM Natural 29715 13 W5_-.f5
_rows (Main)
CORINE Land Cover
/
Field Name | Data Type
GEOMETRY Geometry
CODE_00 String talen
AREA “‘open data solutions




f Var e ! (s £ Automap! | [7I Die on error|
Expression Type N WVariable
rows * "512" ‘String [ var1 copyofout & | B
Column rowd.area.tostring() ?SI:IU’E L varz Expression .#Cnlumn
rowd.the_geom | the_geom
Var.var1 . CODE_00
rowd.area | AREA
|£| var o & ® &1 Auto map! [ [ Die on error
Expression Type N Variable
rows * row1.LVS.toString() éstring O wvar1 out S w8
Column Expression Column
the_geom row1.the_geom the_geom
LvVS Var.var1 CODE_00
&, GID rowé.area
area

AREA




0 Pine — 3.1.2 Coniferous forest o “water’ = 5.1.2. Water bodies
1 0ak — 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

Input column ' Search Replace with
. . CODE_00 b i 311"
b Fir-beech = 3.1.3 Mixed forest = bt il
CODE_DO 5 313
6 Spruce-beech — 3.1.3 Mixed forest D 4
CODE_0DO 2 311
7 Beech-spruce = 3.1.3 Mixed forest e d
CODE 00 "1™ "311"
8 Spruce — 3.1.2 Coniferous fores CODE OO T 313
CODE_00 "g" "312"
9 Dwarp pine = 3.1.2 Coniferous forest CODEOO. % A







XSLT

e Source Data: CORINE Land Cover (all classes)

e Harmonization Sub-processes:

e Adding new attributes and their values
e Creation of CLC lst level classification attribute
e Mapping to PELCOM taxonomy




Source Data

B2, Attributes: CLC ©

£ 2, Edit Schema: CLC 5@
sl B CLC (5019 Features) 5 Fleld N Dats Tvo
FID |CODE 0D AREA ... ..... Fia ame ata Iype

& $312 1.388562 o GEOMETRY Geometry
5] 2/321 6.02517| | %¢ |CODE_00 String
B 3324 28.3334..., | . [aREA Double
5] 4/312 161.034...
e [E 51231 276.187...| || ¥
“@ = 6243 1774.76...
B] 7512 2021.48,.,
el g/243 3841.70..
M 5] a|243 4345.62...
“HE] 10242 4658.15...
@ el 11211 4165.84,,
m] 12312 8737.11...
a] 13231 TISI6.9..
Bl 14391 139733 Revert Chan... [ | Force i

<?xml version='1.8' encoding='UTF-8'?>
<JCSDataFile xmlns:gml="http://www.opengis.net/gml" xmlns:xsi="http://www.w:
<JCSGMLInputTemplate=
<CollectionElement>featureCollection</CollectionElement=
<FeatureElement>feature</FeatureElement>
<GeometryElement>geometry</GeometryElement>
<ColumnDefinitions=>
=<column=
=name=CODE_00</name=
<type=STRING</type=>
<valueElement elementName="property" attributeName="name" attribui
<valuelocation position="body" />
</column=
=column=
=<name>AREA=</name>
<type>DOUBLE=</type=>
=valueElement elementName="property
<valuelocation position="body" />
</column=
<fColumnDefinitions=
</JCSGMLInputTemplate=

attributeName="name" attribut

<featureCollection=>
=feature>
<geometry=
<gml:Polygon=
<gml:outerBoundaryIs>
=<gml:LinearRing=>
<gml:coordinates>4510913.100363195,2899999.99981547
4510907.72999519,2899999.99981547
4510908.75399519,2900000.5169354705
4510913.100363195,2899999,99981547 </gml:coordinates=
</gml:LinearRing>
</gml:outerBoundaryls=
</gml:Polygon=
<fgeometry=
<property name="CODE_00">312</property=
<property name="AREA">1.388562</property=
<[feature=



XSLT File (1)

1 <?xml version="1.8" encoding="utf-8"7?>

2 <xsl:stylesheet xmlns:xs1="http://www.w3.0rg/1999/XsL/Transform” xmlns:svg="http://www.w3.0rg/2008/svg" xmlns:gml="http://www.opengis.net/gml"
version="2.0">

3 <xsl:output method="xml" encoding="utf-8" indent="yes"/>

4 <xsl:template match="/">

5 <JCSDataFile xmlns:gml="http://www.opengis.net/gml" xmlns:xsi="http://www.w3.org/2000/18/XMLSchema-instance" =

6 <JCSCGMLInputTemplate=

7 <FeaturekElement>feature</FeatureElement>

8 <CollectionElement>featureCollection</CollectionElement=>

9 <GeometryElement>geometry</GeometryElement=

18 <ColumnDefinitions=>

11 <column=>

12 <name>CODE_BO</name>

13 <type=STRING</type=>

14 <valueElement elementName="property" attributeName="name" attributeVvalue="CODE_88"/>
15 <valuelocation position="bedy"/>

16 </column=

17 <column=>

18 <name>CLC_1st</name=

19 <type=STRING=</type>

20 <valueElement elementName="property" attributeName="name" attributeValue="CLC_1st"/>
21 <valuelocation position="body"/>

22 =< /column=

23 <column=

24 <name>PELCOM</name=

25 <type=>STRING</type=>

26 <valueElement elementName="property" attributeName="name" attributeValue="PELCOM" />
27 <valuelocation position="body"/=>

28 </column=

29 <column=

30 <name>AREA</name=

31 <type>DOUBLE</type>

32 <valueElement elementName="property" attributeName="name" attributeValue="AREA"/>

33 <valuelocation position="body" />

34 </column=

35 =column>

36 <name=Area_Unit</name=

37 <type=STRING</type=

38 <valueElement elementName="property" attributeName="name" attributevalue="Area_Unit"/=>
39 <valuelocation position="bedy"/>

40 </column=



XSLT File (2)

41 <column=>
42

43

44

45

46 =/col
47 </ColumnDe
48 </JCSGMLIN
49

50 <featureCo
51 <xsl:for-e
52 <feature>

<name>Provider</name>

<type=STRING</type=>

<valueElement elementMame="property" attributeName="name" attributevalue="Provider"/>
<valuelocation position="body" />

umn=

finitions=

putTemplate>

llection=
ach select="//feature"=>

53 <xsl:copy-of select="./geometry"/=

54 <property
55 <property
56 <property

name="CODE_00"><xsl:value-of select="./property [@name='CODE_B8']"/></property>
name="CLC_1st"><xsl:value-of select="substring(./property [@name='CODE_06'],1,1)"/></property>
name="PELCOM" =

57 <xsl:choose>

58 <xsl:when
59 <xsl:when
60 <xsl:when
61 <xsl:when
62 <xsl:when
63 <xsl:when
64 <xsl:when
65 <xsl:when
66 <xsl:when
67 <xsl:when
68 <xsl:when

xsl:when>
69 </xsl:choo
70 </property
71 <property
T2 <property
73 <property
74 </feature=

test="substring(./property [@name='CODE 06'],1,1) = '1'"><xsl:value-of select="'100"'"/></xsl:when=>
test="substring(. /property [@name='CODE_906'],1,1) = '4'"><xsl:value-of select="'80""/></xsl:when>
test="substring(. /property [@name='CODE_86'],1,1) = '5'"><xsl:value-of select="'90""/></xsl:when=>
test="string(./property [@name="'CODE_06']) = '211'"><xsl:value-of select="'31'"/></xsl:when=>
test="string(./property [@name='CODE_08']) = '231'"><xsl:value-of select="'22""/></xsl:when>
test="string(./property [@name='CODE_08']) = '321'"><xsl:value-of select="'21""/></xsl:when>
test="string(./property [@name="'CODE_060']) '324""><xsl:value-of select="'568""/></xsl:when>
test="string(./property [@name='CODE_00']) '311'"><xsl:value-of select="'0""/></xsl:when>
test="string(./property [@name='CODE_08']) = '312'"><xsl:value-of select="'1""/></xsl:when>
test="string(./property [@name='CODE_08']) = '313'"><xsl:value-of select="'3'"/></xsl:when=>
test="(string(./property [@name='CODE_08']) = '222') or (substring(./property [@name='CODE 00'],1,2) = '24')"><xsl:value-of select=""40""/></

sex>
=

name="AREA"><xsl:value-of select=". /property [@name='AREA']"/></property=

75 </xsl:for-each>

76 </featurecC
77 </JCSDataF
78

name="Area_Unit"><xsl:value-of select="'square metre (m2)'"/></property=>
name="Provider"=<xsl:value-of select="'Otakar Cerba'"/></property=
ollection=

ile=

79 </xsl:template>
80 </xsl:stylesheet>



#! /bin/fsh

java -jar ./fsaxon9.jar -t -o Harmonized data.jml CLC.jml harmenization.xsl

# - O cerba@linux-cerba: ~/Dokumenty/Projekty/Habitats/Harmonization_training/XSLT_ha

cerba@linux-cerba:~/Dokumenty/Projekty/Habitats/Harmonization_training/XSLT_harm
onization$ ./harmonization.sh

Saxon 9.1.6.1J from Saxonica

Java version 1.6.0_26

Stylesheet compilation time: 799 milliseconds

Processing file:/home/cerba/Dokumenty/Projekty/Habitats/Harmonization_ training/X
SLT _harmonization/CLC. jml

Building tree for file:/home/cerba/Dokumenty/Projekty/Habitats/Harmonization_tra
ining/XSLT_harmonization/CLC.jml using class net.sf.saxon.tinytree.TinyBuilder
Tree built in 3361 milliseconds

Tree size: 125834 nodes, 40434758 characters, 10046 attributes

Loading net.sf.saxon.event.MessageEmitter

Execution time: 5714 milliseconds

Memory used: 144695416

MamePool contents: 36 entries in 35 chains. 8 prefixes, 9 URIs
cerba@linux-cerba:~/Dokumenty/Projekty/Habitats/Harmonization_training/XSLT_harm
onization$




Target
Data

Field Name | Data Type |
GEOMETRY Geometry
CODE_00 String
CLC 1st string
PELCOM 5tring
ARES Couble
Area_Lnit String
Provider String

<FeatureElement>feature</FeatureElement=
<CollectionElement>featureCollection</Colle
<GeometryElement=geometry</GeometryElement>
<ColumnDefinitions>
<column=
<name>CODE_00</name=
<type>STRING</type>
<valueElement elementName="property"
<valuelocation posikinn:"hndy"j}
<fcolumn=
<column=
<name=CLC_1st</name=
<type>STRING</type=>
<valueElement elementName="property"
<valuelLocation position="body" />
< /column=
<column=
<name>PELCOM</name>
<type>STRING</type>
<valueElement elementName="property"
<valuelocation position="body"/>
<fcolumn=
<column=
<name>AREA</name=
<type=DOUBLE</type=>
<valueElement elementName="property"
<valuelLocation position="body" />
</column=
<column=
<name=Area_Unit</name=
<type>STRING</type>
<valueElement elementName="property
<valuelocation position="body"/>
<fcolumn=
<column=
<name>Provider</name=
<type=STRING</type=>
<valueElement elementName="property"
<valuelLocation position="body" />
</column=
</ColumnDefinitions>

L

ctionElement>

attributeName="name"

attributeName="name"

attributeName="name"

attributeName="name"

attributeName="name"

attributeName="name"

attributeValue="CODE_00" />

attributevalue="CLC_ 1st" />

attributeValue="PELCOM" />

attributevalue="AREA" />

attributeValue="Area Unit" /=

attributevalue="Provider" />



Target Data

<feature=>
<geometry=
<gml:Polygon>
<gml:outerBoundarylIs=>
<gml:LinearRing>
<gml:coordinates>4510913.100363195,2899999.99981547
4510907 .72999519,2899999,.99981547
45109608.75399519,2900000.5169354705
4510913.100363195,2899999.99981547 </gml:coordinates=
</gml:LinearRing=
<fgml:outerBoundaryIs>
<fgml:Polygon=
</geometry=
<property name="CODE_00"=312</property=
<property name="CLC_1st">3</property=>
<property name="PELCOM">1</property>
<property name="AREA"=>1.388562</property=
<property name="Area _Unit"=>square metre (m2)</property=
<property name="Provider">0takar Cerba</property>
</Teature>
<feature=>
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cerba@kma.zcu.cz http://cz.linkedin.com/in/otakarcerba
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