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Conclusions




and hills

Urban park has trees, open space, playground, buildings,
walkways

The semantics provide meaning to the features
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Actual instance data, including geometric coordinates and
topological relations, encoded as predicates in a
machine interpretable triple format

All built as RDF with URIs and interlinked to become a part of
Linked Open Data
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Terrain

Domains derived from ground surveys incorporated in

DLG standards
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Flood Fire

Area to be
submerged Restricted area




Survey point
Point monument
Survey corner

Government unit
Municipality

City
Town
Villiage
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Census county division
Block group
Block

Tract

Special use zone
Time zone
Nature reserve

Shipping
Lane

Traffic separation scheme
area

Pilot water

Roundabout

Inshore trafic zone
Exclusive Economic Zone




Waste Management
Real Estate

Place of Worship
Manufacturing
Institutions

Burial Grounds
Disturbed Surface
Trade
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Cultivated Cropland
Transition area
Nature reserve
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Ice floe (regional)
Polyna (regional)

Bend
Falls
Cascade
Waterfall
Innundation area
Spring
Mud pot
Geyser
Slope spring
Ice berg (regional)
hasPart: Iceberg tongue
Glacier (regional)
Crevasse (regional)

Wetland

Marsh
Swamp
Bog

Surface Water




Cave
Chimney
Cirque
Cliff
Coast
Crater
Delta
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Gap

Glacial

Ground surface
Hill

Incline

Island

Island cluster

Peneplain
Peninsula
Pinnacle
Plain
Plateau
Quicksand
Reef

Terrace
Valley
Volcano




Surface water
Terrain
Available from Ontology Project Webpage:

http://cegis.usgs.gov/ontology.html
ZUSGS




RDF URI reference blank node
RDF URI reference
RDF URI reference literal blank node

An example URI:
<http://cegis.usgs.gov/TopoVocab/1.0/Terrain#/crater>

Semantic Web RDF is the basis for Linked Open Data

ZUSGS


http://www.w3.org/TR/rdf-concepts/
http://www.w3.org/TR/rdf-concepts/
http://www.w3.org/TR/rdf-concepts/
http://www.w3.org/TR/rdf-concepts/
http://www.w3.org/TR/rdf-concepts/
http://www.w3.org/TR/rdf-concepts/
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Vocabulary — Built-up Areas

# Organization: CEGIS, US Geological Survey, US Depertment of the Tnterior
"
: “This feamre type vocabulary is based on fasnur defiirions from the following stundards
The US. Geological Survey (USGS) Digital Line Graphs
(hﬁp masionalimap, gostandards dgetds hral);
‘Geographic Names Information System of the U'S. Board of Geographic Names (USBG)
: (hitp/geonames usgs zov domest
and Spetia Do Trensfr tandand (STDS) (ki memcweh e g goviss).
(@sgs gov=

<hitpy/cegis usgs. goviontology TopoVocsbil. amnm:.
xmp o npmgmspm:l st

chorage

rdf-ype owlClass ;

rdfs comment "An srea where a vessel anchors or may anchor, either because of suitability or
Ml il
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http://ceqgis.usgs.gov/rdf/ontologytest/

?feature ?type
WHERE {
fid: 102217454 ogc:hasGeometry ?geol.
?geol ogc:touches ?geo?2.
?feature ogc:hasGeometry ?geo?2.
?feature a ?type }

ZUSGS



http://cegis.usgs.gov/rdf/ontologytest/

An Example of Geographic Features with URI tags for the Semantic Web — Hydrography

= REUSGS b < e B IGS <t
N W ) T W
http lcegis usgs. gov/rdfnhd/featureID# 102216432 \f

s I T i‘ SPSEER \NPY gl Blue streams are the result
(Jmp' ;;,m;;oﬁ:;mm]mi; w4 ; e AL (G4 semantic Web: “Find all
AU = 8 tributaries of West Hunter
creek” shown in red.

We are creating the same
access (URIs) for terrain
features, however, unlike
» g Q| hydrography with streams
VoA 1,; n;gggmwﬁw{;m; "j and other features
i B} ) A predefined by geometry,
" i terrain features have to be
defined in the source

‘.\» } m ) - - 7
v ; \ S e @ Nl ccographic data including

> /"

\

,/ AT @l images, maps, DEMs, lidar.




to convert data from the relational databases of
The National Map to RDF triple form

The user simply specifies the area to be converted by
either a named reference, Polk County, MO for

example, or from a polygon boundary in shapefile
or Well Known Text (WKT) format

ZUSGS




Consortium (OGC) standard to handle geometry (as
coordinates) and the common topological relations
used with geospatial data




<http://ceqgis.usgs.gov/rdf/nhd/Geometries/102204610> rdf:type geo:Geometry .
<http://cegis.usgs.gov/rdf/nhd/Geometries/102204610> geo:asWKT
"LINESTRING (-93.387722032150236 38.166983407423857 0,-93.387682298816969

38.167539207422976 0,-93.388619432148857 38.1684764 74088209 0,-93.391319032144679
38.169734874086259 0,-93.396768432136241 38.171924274082869 0,-93.398635898799967

38.172490274081952 0,-93.398990298799447 38.17260060741512 0,-93.399145698799202
38.172711207414977 0,-93.399287298798981 38.172574207415153 0,-93.399409832132108
38.172571607415193 0)"<http://www.opengis.net/def/sf/wktLiteral> .




http://144.47.160.23:8000/viz

?feature rdf:type gu:countyOrEquivalent
?7feature rdfs:label ?label
?7feature geo:hasGeometry ?7g

geo:asWKT 7wkt



http://144.47.160.23:8000/viz
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?feature geo:hasGeometry ?g2 .
?g2 geo:asWKT ?wkt .

FILTER(geof:sfContains(?quadwkt, ?wkt))

}
}

This query selects all of the features that overlap the Sentinel quad, including itself.
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2) GeoSparql Query visualization - Mozilla Firefox
File Edit Wiew History Bookmarks Tools Help

:: GenSpargl Query visualization | + ‘

c

".' * Google

_ é 0 usgs-vhother, see.msteduviz)

SPARQL Query Tabular Results

931312, 37.89082




&) SPARQOLer Querny Results - Mozilla Firefox
File Edit Wiew History Bookmarks Tools  Help

| . SPARCLer Query Resulks b4 | r: GeoSpargl Query visualization b | + |

6 usgs-vhother, srv.mst. edu: 5390/ parliament/spargl c :l -

SPARQLer Query Results

Home ©Operations: Query Explore SPARQLApdate Insert Data Export Indexes Admin

Count: 2528

"POLYGON (( -93.25 37.75, -93.375 37.75, -93.375 37,875, -93.25 37.875, -93.25 37.75, -93.25 37.75 )" ~~<htpfwww opengis. netfsféwktliteral =

"LIMESTRIMG( -93.270336 378732229095 -93.270702 37.8732259995, -93,271533 37. 87532599995, -93 271962 37.8732919995 3" ~~<http:/fwww . opengis.net/staw

"LIMESTRIMG( -93.267546 37 8616539995, -93.267178 378616509996, -93.266951 37.8617019995, -93. 266683 37 8618279996, -93. 26652 37.8619619996, -93 266

378621009996, -93 266003 37 8622769996 3" ~~=<http:/fwww.opengis.net/sf#wltliteral =

"LINESTRIMG( -33,3515209993 378520249996, -93,3515099399 37.8521829996, -93.3514499939 37 8524969996, -93,3514279999 378526159996 }"

~ozhttp v opengis. net/st#wltliteral =

"LIMESTRIMG( -93.35377209999 37.5434729996, -93.3371619999 37.54 29529996, -93.3370049999 37 5427659996, -93. 3365459999 37 5425009996, -93, 3367939995

37.8422259995, -93,.3367429999 375418309996, -93.3367539999 37.8417399996 1" ~~<http:/fwww . opengis.net/sfdwktliteral =

"LIMESTRIMG( -93.3535858519999 37.8350529996, -93. 3388649999 37.834719999¢ )" ~~=http:/Awww opengis . net/sfwkiliteral =

"LIMESTRIMG( -93.3524489999 3781258990994, -93,.3520759999 37,81 274999096, -93,3519480999 37 81277599496 )" ~~<http:/fwww.opengis.net/sf¥wlktliteral=

"LIMESTRIMG] -93,3371569999 37.8486239996, -93,3366689999 37.8492359996, -93.3365269999 37.8495479996 1" ~~=http:/fwww.opengis.net/sfwhkiliteral =

"LIMESTRIMG( -93.3530679999 37.5593559996, -93.3531039999 37.559465999¢6 1" ~~<http:/Awww opengis net/sf#wkiliteral =

"LIMESTRIMG( -93.317633 37 8665699995, -93.317701 37.8656159996 31" ~~<http:/fwww. opengis.net/sf#wlktliteral =

"LIMESTRIMG( -93,297594 37 8375369995, -93.297689 37.8373349996  -093.297721 37 8372689995, -93.2058094 37 8365359996 3" ~~<http:/fwww. opengis.netdsfaw

"LINESTRIMG( -33,312055 37.8637539996, -93.311964 37.8638669996, -93,311839 378641559996, -93.311751 37 §645539996, -93,311646 378648793996 1"

sz htp Al opengis. net/sta#wlctliteral =

"LIMESTRIMG( -93.313546 37.8653059995, -93.3135322 37.5652859996, -93.3153131 37.8653649996 1" ~~<http:/fwww . opengis net/sf# wkiliteral =

"TIMESTRIMGE -9% 522730001 27 AEE8755099E -9 524520001 27 A57820009F5 -07= 5332000071 =27 857470999F -93= 25322000071 =7 AS7NAE993F -9= 2522200001






PREFIX gnis: <http://cegis.usgs.gov/rdf/gnis

PREFIX gnisf: <http://cegis.usgs.gov/rdf/gnis/Features/>
PREFIX nhd: <http://cegis.usgs.gov/rdf/nhd/>

PREFIX nhdf: <http://cegis.usgs.gov/rdf/nhd/Features/>
PREFIX gu: <http://cegis.usgs.gov/rdf/gu/>

PREFIX guf: <http://cegis.usgs.gov/rdf/gu/Features/>
PREFIX category: <http://dbpedia.org/class/yago/>

PREFIX foaf: <http://xmlns.com/foaf/0.1/>

PREFIX units: <http://www.opengis.net/def/uom/0GC/1.0/>

PREFIX xsd: <http://www.w3.0rg/2001/XMLSchemat>

PREFIX dgtwc: <http://www.data.gov/semantic/data/alpha/1050/dataset-1050.rdf

ZUSGS




# Get geometry of the firehouse

<http://cegis.usgs.gov/rdf/struct/Features/10474482> geo:hasGeometry ?geo .
?geo geo:asWKT ?fire_wkt .

# Create a 5km buffer around the firehouse
BIND (geof:buffer(?fire_wkt, 5000, units:metre) AS ?fire_buff)

# Restrict matches to the buffer
FILTER(geof:sfContains(?fire_buff, ?wkt1))

}

ZUSGS




MDNR, DIV OF STATE POINT(-93.300556
PARKS 37.833889))

ROYAL SCHOOL POINT(-93.38 37.83611))




File Edit ‘“iew History EBookmarks  Tools  Help

i GeoSpargl Query wvisualization | + ‘

& usgs-vhather,sre.mst edu)viz) c | .".'l -

SPARQL Query Tabular Results




GeoSPARQL provides an ontology that supports geometric and topological
operations

Creation of standard mapping products is possible with linked data

The RDF linked data process allows integrating data from multiple sources
and organizations to create environmental and thematic maps and
analyses to support decision-making requiring spatial data

ZUSGS
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