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Architecture

Data transformation from different

geospatial data sources

7~ Geospatial Repository

Storing and publishing

Interlinking geospatial data

RDF generation from geospatial
data

Ecuadorian Geospatial Linked Data Architecture

—

Machine and Human

access to data

/

Web Services that combine multiple geospatial
datas sources to create a new service, data
visualization or information derived from Linked

Exploitation and Mashups h

Data

N

Ontology Merging / Ontology Mapping: Semantic descriptions based
on standard vocabularies and ontologies (e.g. Core Location Vocabulary,
ISO-19115, ISA Programme Location Core Vocabulary)

GeoSPARQL

Linked Data facilites data interoperability and
integration of geospatial and other resources

AN

Interoperability Web Services

URIs for geospatial
resources

RDF for modelling
geospatial information

Search across the Web of Data
Geospatial Linked Data Search Engine

Transporting based on HTTP

A Geographic Query Language for RDF Data | OGC

N N\

Ad hoc queries
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Integration of several semantic web tools

<— Data is made available under open license —>
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Datasets are maintained over time
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Geospatial Linked Data Life Cycle

Taking into account geospatial component
» Selection of geospatial data sources
* URIs for geospatial resources

« Geospatial Vocabularies

 RDF generation for the geospatial data
Generate
* Linking of geospatial data

Boris Villazon-Terrazas, Luis Vilches, Asuncion Gomez-Pérez, and Oscar Corcho
Methodological Guidelines for Publishing Linked Data. http://link.springer.com/chapter/10.1007/978-1-4614-1767-5_2
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Selection of the data sources

 Geo-databases

» Shapefiles

» Spreadsheets =

« KML 2
S

http://geo.linkeddata.ec/sources/sources.xls
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URIs for Geospatial Resources

. General guidelines

BP for publishing LD http://www.w3.org/TR/Id-bp/

URIs for UK Public sector
https://www.gov.uk/government/publications/designing-uri-sets-for-the-uk-public-sector
Study of persistent URIs http://philarcher.org/diary/2013/uripersistence/

Guidelines for Naming and Labeling Ontologies
http://dcevents.dublincore.org/IntConf/dc-2011/paper/download/47/15

. Geospatlal specific guidelines

RFC5870 URI for geospatial locations http://tools.ietf.org/search/rfc5870

INSPIRE http://inspire.jrc.ec.europa.eu/events/conferences/inspire_2012/presentations/ds1/
Clements%20Portele.pdf
https://www.deri.ie/content/applying-design-patterns-uri-strategies-naming-linked-geospatial-
data-infrastructure
http://inspire-forum.jrc.ec.europa.eu/pg/forum/topic/29922/cool-uris-for-linked-geospatial-
data/
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Geospatial Vocabularies

NeoGeo http://geovocab.org/doc/neogeo/

GeoS PARQL http://www.opengeospatial.org/standards/geosparq|

—t

ISA Programme Location Core Vocabulary  http://www.w3.org/ns/locn

schema.org http://schema.org/

- Place http://schema.org/Place

- GeoShape http://schema.org/GeoShape

- GeoCoordinates http://schema.org/GeoCoordinates

ISO-19115 Ontology

https://www.seegrid.csiro.au/subversion/xmml/metadata/ISO19115/iso-19115.owl
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Geospatial Vocabularies

« Some discussions

- Geometry separated from the feature
- Represent geometry as RDF Literal
- Represent CRS as a property.

- URIs for the CRSs, e.g.,
http://geovocab.org/crs/[EPSG4979

- Multilinguality

enabling the networked economy



RDF Generation for the Geospatial Data

« GeoKettle

Spatially-enabled version of the generic ETL tool, Kettle (Pentaho Data
Integration)

- Powerful, metadata-driven spatial ETL tool dedicates to the integration of

different geospatial data resources

i‘“’ (57 GeoKettle )

i Spatialytics.org ETL Tool
8 Transform
7
= Extract »ﬁ&\: ‘ Load
) N

isoco Image taken from http://www.spatialytics.org/projects/geokettle/ 10
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==--LilUI4® RDF Generation for the Geospatial Data

5% Examine preview data [

Standard view| Geographic view |

Rows of step: Entrada Archivo SHP (211 rows)

# the_geom CODIGO  COUNT FIRST_CANT  FIRST_PROV  RECNO AREA PERIMETER *

MULTIPOLYGON (((69261... 3ND ND 1770710320 3324963 . -
2 MULTIPOLYGON (((73414... 0101 1 CUENCA AZUAY 2 28848116272 299109.1
3 MULTIPOLYGON (((69910... 0102 1 GIRON AZUAY 3 381960592.9 136798.2 Rea d I n g s h a pe fl I es
4 MULTIPOLYGON (((74105... 0103 1 GUALACEO AZUAY 4 309920067 108900.6
5 MULTIPOLYGON (((69999... 0104 1 NABON AZUAY 5 682412606.6 155977.6
6 MULTIPOLYGON (((75559... 0105 1 PAUTE AZUAY 6 236357098.7 99082.7
7 MULTIPOLYGON (((66574... 0106 1 PUCARA AZUAY 7 8493509701 162304.2
8 MULTIPOLYGON (((69289... 0107 1 SANFERNA.. AZUAY 8 1371673938 59695.6
& MULTIPOLYGON (((65635... 0108 1 SANTAISAB.. AZUAY 9 748811051 1935481
10 MULTIPOLYGON (((75718... 0109 1 SIGSIG AZUAY 10 6452343106 1291742
1 MULTIPOLYGON (((69999... 0110 1 ONA AZUAY 1 291910894.2 1063113
12 MULTIPOLYGON (((75320... 0111 1 CHORDELEG  AZUAY 12 104715611 541612 -
I
" 4@ Spatial Reference System Transformation [E=ET)
Step name SRS Transformation
Apply transformation on the.geom = | (5nly geometry fields are shown) =
ettt pol ference sy fom s, SRS Transformation
Source Spatial Reference System Target Spatial Reference System
® Existing ) WKT Search © Bdisting @ WKT Search
Custom SRS from WKT WGS84
Spatial Reference System Code = G;ZJTGS:/E':}%GSI?& etic ytem 1084" =
Abidjan 1987 EPSG:4143 o SPHERE}ID?(NGSEQ;", 6I§7ay13§.rtr;, 298.257223563, AUTHORITY
Abidjan 1987 (deg) EPSG:61436405 [EPSG","7030"]),
Abidjan 1987 / TM5 NW EPSG:2165 AUTHORITY["EPSG", "6326"]],
Abidjan 1987 / UTM zone 20N EPSG:2043 PRIMEM["Greenwich", 0.0, AUTHORITY["EPSG","8901"]],
Abidjan 1987 / UTM zone 30N EPSG:2041 g)’é‘;f[[(;’:g;:( ?0'2.197;33323?741,3295]'
e AXIS["Geodetic latitude”, NORTH],
< T AUTHORITY["EPSG","4326"]] 8
1 <rdf :RDF
2 xmins:rdf="http://www.w3.0rg/1999/02/22-rdf -syntax-ns#"
3 xmlns :georesource="http://geo. Tinkeddata. ec/resource/"
4 wi="http://www.w3.0rg/2002/07 /owl#" L]
5 xmins:sf="http://www.opengis.net/ont/sf#" RDF Generatlon
6 sd="http://www.w3.0rg/2001/xMLSchema#"
7 rdfs="http://www.w3.0rg/2000/01/rdf -schema#"
8 xmins:geo="http://www.opengis.net/ont/geosparql#"
9 xmins :geontology="http://geo. linkeddata. ec/ontology/">
10 <rdfs:Class rdf:about="http://geo. linkeddata.ec/ontology/centroeducativo”>
11 <rdfs:subclassof rdf:resource="http://www.opengis.net/ont/geosparql#Feature"/>
12 </rdfs:Class>
13 <rdf:Property rdf:about="http://www.opengis.net/ont/geosparql#aswkT"/>
14 <rdf:property rdf:about="http://geo. Tinkeddata. ec/ontology/hasExactGeometry">
15 <rdfs:subPropertyof rdf:resource="http://www.opengis.net/ont/geosparql#haspefaultGeometry"” />
16 <rdfs:subPropertyof rdf:resource="http://www.opengis.net/ont/geosparql#hasceometry"”/>
17 </rdf:Property>
18 <rdf:Property rdf:about="http://www.opengis.net/ont/sf#multipolygon”/>
19 <geontology:centroeducativo rdf:about=
"http://geo. linkeddata. ec/resource/centroeducativo/JARAMIIOA9f3f0507b110cccabf44bdfb58e582464f676a9">
20 <geontology:haseExactGeometry>
21 <sf:Multipolygon rdf:about=
"http://geo. Tinkeddata. ec/resource/centroeducativo/d9f3f0507b110cccabf44bdfb58e582464f676a9">
22 <geo:aswKT rdf:datatype="http://www.opengis.net/ont/sf#wktLiteral”
23 >&1t; http://www. opengis. net/def/crs/0GC/1.3/CRS84&gT; MULTIPOLYGON (((-80.56294842817529
= -0.9039030740733421, -80.56163588435075 -0.904905025712237, -80.56120862143811 -0.9054640041501807,
____en 6120000172737 N ONAAG2524019701 90 SA147SAENTANNO A ONL1AS1272292507 90 CA162020219174
IS 0 c 0 1:1918 Coll Sel0 639 MB ANSI CR+LF INS XML Document 1 1
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Linking of Geospatial Data

Workspace: VOLCANES  Editor: LINKVOLCANES EeINETeICRRNIS

Generate Links Task finished in 262ms (100,0%) Help

Expand All | | Bl Collapse All

Source: (VocanesPROMSA | =
¥ yurce/VOLCAN/COTOPAXI90ee2d7a80120c8c01f5e25f4f6707f56384934f

El-Aggregation: max (unnamed_6) | 100,0%

E-Comparison: levenshteinDistance (unnamed_5) 100,0%

B Transform: lowerCase (unnamed_8) | cotopaxi

Input: ?b/<http:/iww.w3.0rg/2000/01/rdf-schema#label> (unnamed_10)

ElTransform: lowerCase (unnamed_7) | cotopaxi

Learn Reference Links

Target: |volcanesIGENP-STGR| #
source/VVOLCAN/Cotopaxifc75efe7ec1a1foad2ca20362115d46d8bf02e84

Cotopaxi

Input: ?a/=http:/ivww.w3.0rg/2000/01/rdf-schema#label= (unnamed_9) | COTOPAXI

» e/VOLCAN/CHIMBORAZO640e36ecd376af11fed15595824f3f25578b7efb
» VOLCAN/TUNGURAHUA9dde89f7fe7a5e1708e92b734b493bfdb0133a95
» e/VOLCAN/PULULAHUAd685fc13040e5dbe08aba9a68c888c3f4d370f9a
» irce/VOLCAN/ANTISANA35479f51fe9e3cd378813070a677971ac2fc892a

Silk Workbench

Start Generate Links Task finished in 251s (100,0%) Help

B Expand All | | E Collapse All

Source: |volcanes-Ecuador| =
» |enp-star/Guagua%20Pichinchad67f8d73b8e950628165ef90d5bb38dd4b4f5ec2
» celolcanes_igenp-stgr/Antisana0121b648d4f1048729c43a7f71b28aa4bf117fe0
» Jlcanes_igenp-stgr/Reventador2bc412ae99ac7b3b74dc23ccf63abb27e11b28ba
» olcanes_igenp-stgr/Tungurahua0554ea8798855d84f92a526d18f4c0f5e7a59c02
» ‘ceivolcanes_igenp-stgr/Cotopaxifc75efe7ec1a1f5ad2ca20362115d46d8bf02e84
» lcanes_igenp-stgriChimborazo86b8d5bcabefscadab3f6ag2dcd4d7ed4713052a

ISOCO
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=e/VOLCAN/Chimborazo86b8d5bcabef8c4dab3f6ad2dcd4d7ed4713052a
rce/VOLCAN/Tungurahua0554ea8798855d84f92a526d18f4c0f5e7a59c02
source/VOLCAN/Pululahuaa9cf30e5a5fe9b3c8419d7ba2df2dcfef98dbee
source/VOLCAN/Antisana0121b648d4f1048729c43a7f71b28aa4bf117fe0

Workspace: VOLCANES-DBPEDIA  Editor: linkVolcanes EeELEIEICHARGEEN Learn Reference Links Population About

Target: | DBPEDIA| =
dbr:Pichincha_Volcano
dbrAntisana
dbr:Reventador
dbr:-Tungurahua
dbr:Cotopaxi

dbr:Chimborazo_(volcano)

Population

About

Filter

Score ¥

10005

100}0%.
100}0%.
100}0%.

100}0%

Filter:

Score ¥
103705
100,0%
100,0%
100,0%
103705

100,05

http://wifo5-03.informatik.uni-mannheim.de/bizer/silk/

Correct? ¥

Gea

(<IN <M <JN<]

(-l -
BB B

Correct? =
Q8a
@aea
aea
g28ea
G8a
Gea



Rivers of the province of Guayas

Publication and Exploitation

PREFIX geo: <http://www.opengis.net/ont/geosparql#>
PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX geof: <http://www.opengis.net/def/function/geospargl/>
PREFIX sf: <http://www.opengis.net/ont/sf#>

PREFIX units: <http://www.opengis.net/def/luom/OGC/1.0/>

SELECT distinct ?r ?label ?Figure ?r2 ?Figure2

WHERE {

?r rdf:type <http://geo.linkeddata.ec/ontology/riosdobles promsa>.
?r rdfs:label ?label.

?r geo:hasGeometry ?geo.

?geo rdf:itype ?geoType .

?geo geo:asWKT ?Figure.

?r2 rdf:type <http://geo.linkeddata.ec/ontology/provincias_promsa>.

?r2 rdfs:label "GUAYAS"@es.
?r2 geo:hasGeometry ?geo2.
?geo?2 rdf:itype ?geoType?2 .

?geo2 geo:asWKT ?Figure2.

FILTER (geof:sfintersects(?Figure2, ?Figure)).
}

enabl t ked economy
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==} Publication and Exploitation

Rivers of the province of Guayas

PREFIX geo: <http://www.opengis.net/ont/geosparql#>
PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX geof: <http://www.opengis.net/def/function/geospargl/>
PREFIX sf: <http://www.opengis.net/ont/sf#>

PREFIX units: <http://www.opengis.net/def/luom/OGC/1.0/>

Bolivar

SELECT distinct ?r ?label ?Figure ?r2 ?Figure2

WHERE {
?r a <http://geo.linkeddata.ec/ontology/riosdobles_promsa>.
?r rdfs:label ?label.

?r geo:hasGeometry ?geo.
?geo rdf:type ?geoType .
?geo geo:asWKT ?Figure.

Bolivar

?r2 a <http://geo.linkeddata.ec/ontology/provincias_promsa>.
?r2 rdfs:label "GUAYAS"@es.

?r2 geo:hasGeometry ?geo2. . [
?geo2 rdf:type ?geoType?2 .
?geo02 geo:asWKT ?Figure2.

FILTER (geof:sflntersects(?Figure2, ?Figure)).

http://200.0.31.28:8081/map4rdf-0.0.4-OL-SNAPSHOT/#dashboard
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