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Querying Linked Data (R

Information is Stored as Trlples

Subject _(Karmy s Alrport)
Predicate IS a type of
Object all’pOI’t

Subject (Karmy’s Alirport)

Predicate  has label

Object “Karmy’s Airport”
etc.

IS queried using the W3C query language
PARQL. GeoSPARQL adds spatial operators.
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Uniform Resource ldentifier

Subject
Predicate
Object

Subject
Predicate
Object

http://cegis.usgs.gov/rdf/gnis/Features/1498860
http://www.w3.0rg/1999/02/22-rdf-syntax-ns#type
http://cegis.usgs.gov/rdf/trans/airportPoint

http://cegis.usgs.gov/rdf/gnis/Features/1498860
http://www.w3.0rg/2000/01/rdf-schema#label
“Karmy’s Airport”

etc.
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GeoSPARQL

» Query language for geospatial RDF systems

 Specification approved by Open Geospatial
Consortium (OGC) Technical Committee

SELECT ?m (? Denotes a variable)
WHERE {
p a ex:Park;
eo:hasGeometry ?pgeo .
GeoSPARQL queries J e

% . .
allow spatial processing ‘ma  ex:Monument;
and indexing over geo:hasGeometry ?mgeo .

Semantic Web datasets N e
mgeo geo:sfWithin ?pgeo .
(Dave Kolas) } E e pd

Find all Monuments
‘ within Parks.




Developed by Professor Ralg
University with funds from our
(idea from Professor James W

°) GeoQuery Project - Mozilla Firefox
File Edit Wiew History Bookmarks Tools  Help

——— = http://geoquery.cs.jmu.edu/geoquery/

é. > . geoquery.cs. jmu.edufgeoguery c Ev Google J-

GeoSparql Query Tool

Home
GeoQuery V1.1
Prior Versions

Geolueny is an interactive tool for acceszing 3 geographical database stared az an RDF triple store, using GeoSpargl queries.

The following videos illustrate some sample queries executed with Geolueny

Query 1: Find all airports within Augusta Coun ty
About the Test Data Queny 2: Find the area within S000m of the city of Waynesbara that also lies within the borders of Augusta County.

Contact Us

/ Tool for posing
Videos GeoSPARQL queries
Can perform spatial
operations over the \Web
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Uses Parlialglent’s impleme

triple store
GeoSparql Query Tool
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I --Select Feature Type-- v (%)
| -Select Property- v | @

i || Search ]0

@ No Spatiai Operation O Boundary 5
O convexHull O Envelope O Butfer 1_10_0_0Jm) ©

Search Results:

...No search results yet...

A P
s e\l { | Wilkces Bare

Hazdeton - }

en A / e ‘ = J { Alerto
Ptsburgh - Pt 1 ) y
A ! Reodirg

Feature 2: --oeeeeee (7)
! --Select Feature Type-- G
| -Select Property- |

I |[ SearchJ > ‘ L
O no Spatial Operation OBoundary L9 \ — A ‘ b ‘WSjs‘hl‘ngton

O Convex Hull OEnvelope O Buffer| 1000 km) SN -t \
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J
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Spatial Relatic

GeoSparql Query Tool

© Al = ARG >
Feature 1: --eeeeeee @ — s L
| -Select Feature Type v |\ rtnty e Corind

| -Select Propeity- v | @ SR -, \ T
] || Search | @ ' /. Javion Vourizzoun . p ot
] ] ) 'y 2 yiv Hazleton |
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O Convex Hull OEnveIope OBuﬁeli__EUU (m) © - A1) B/ y . MAE
Search Results: - : 1 ‘ ';,',};,,,,,,,\ »d'm X R
...No search results yet... / ] _Hamstery L[
-Select Relation-- » _ whebang : ;
& York
Featura 2: - (2 | -Select Relation-- ' : A |
|-Select Fealure Type- v SF: Equals 3 % 4 i A R e AT e
| --Select Property-- ¥ | ‘SF Cantains \ L AV 3 N
) ‘ o J e 7 Batimore
! | Search | 'CE- Disjoint e P
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Search Resulis: | SF TDL-I':I"IE-'E [ West Virgira RIS

...No search results yet... Charieston £ Satary
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A query with one feature

Find all airports
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GeoSparqgl Query Tool

Feature 1: --oeeeee (?)

| -Select Feature Type-- v|©

-Select Property- v | @

i | Search | @

@No Spatial Operation OBoundaly 5

OConvex Hull OEnvelope OBuﬁel{@m} ©
Search Results:

...No search results yet...

Fea_tir_e e (7)
!_--Selecl Feature Type-- v

iiSeIect Property-- % 1

! | [ SearchJ

@No Spatial Operation OBoundary
O convex Hull OEnvelope OBufferUUDU :(m)

Search Results:

...No search results yet...

‘Spatial Relationship: (D)
Select: -
with relationship: | --Select Relation-- ¥ |
to: --

Search Results:

...No search results yet...

Binary Spatial Operation: ©

Select Feature

[>

-Select Feature Type--

-Select Feature Tope--

hittp: A e, opengiz. netont/geospargld G eormetny
http: / foegis uzgs. govSrdftransd airportH unweay .
hittp: A cegis. uzgs. govdrdftranzdairportPoint €—— al
http: / fcegis uggs. govrdfftransroadS egment

http: £ cegis. usgs. gowrdftranzdraillF eature

http: / fcegis uzgs. goveSrdf stract structPoint

http: £ fcegie. uzgs. gowdrdf gusincorparatedPlace

http: / fcegiz uggs. goverdfgud minarCialD ivizion

http: 4 cegie. uzgs. gowrdfAgu countyrE quiralent

http: / fcegis uzgs. govSrdf quystateDr T errbary

http: /A cegis. uggs. gowrdfdnhdAucAWBD_HU 4

http: / fcegiz.uggs. goveSrdf mbdhuc AWBD_HUE B
http: # fcegis. uggs. gowrdf nhd AucAWBD_HUS

http: / fcegis uzgs. govSrdf nhd Ao AABD_HUTO

http: # fceqis. uggs. gowrdf nhd Ao AWBD . HUTZ

http: / foegis uzgs. govSrdf nkbd SHowline

http: / fcegiz.uzgs. govMHDOntology/StreamdrB ver
http: / fcegiz. uzgs. govMHD OntologeddrtificialP ath

hitp: //cegiz. uzgs. gov/di/nhd/area _ b’

Greenshorn —~—
s Durtam

rportPoint

f
N Hagerstown

-

SRy RS
Washington

hn:&'f-!'x sbug

Fenond
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Select Prope

lGeoQuery l il

(' P geoguery.cs.jmu.edufgeoqueryfgeoquery-1.1a.jsp (&4

GeoSparqgl Query Tool bkt A Ay w3 org 200007 Ardf-schermaflabel
-Select Property--

Feature 1: --eeeeeee Q) A +-
| hitp: //cegis.usgs.gov/rdf trans/airportPoin v|© .
lepen et @ it v, w3, 0rg /1 993/02/22-1df-syntas-nsHtype

kiktp: S A opengiz. netontd geosparglBhas G eometmy
| http:/fcegiz.usgs. gov S rdbtranz S zourcelniginatar

- httpe A eegiz usgs. govrdftransSsourcel atazet D

hittp: £ cegiz. wegs. o rdftrans S sourcel atal esc

http: /A cegis wegz. govdrdEtrans AoadD ate

| | Search | ()
(D No Spatial Operation O Boundary

Search Results:

...No search results yet...

Feature 2: o @ | http: A cegis wegs. gowdrdftransfaadirporitCode
e = , http: /cegis. usgs. gowdidf rans T vpe
| [ search 5 http: A cegis uzgs. govdrdEtrans AfCode
8N03paﬁauop5aﬁon Oeooundaw - ~\ http://ceqis.usgz. govrdidtrans/diztributionPolicy
S:R“:E"’ pue = | http: Aceqgis. usgs. gov/rdfrans AdataS ecurity
e i e http: £ cegiz. wegs govrdftranzLarport Clazs
. ~ http: A cegiz wegs. gove rdfgrizdid
S"S‘e‘j:;'f‘_'_“‘°“s"":“ http: A cegis uegs. gowrdfftransstCoF [PS Code
with tlatianzhip: | -Select Felalion- | http: /A cegis uegs. gowdrdE trans S shapelength

ta: --

http: £ cegiz. usgs. govrdftrans froadClaszs
kttp: £ eegiz. uegs. gove rdftrans Anterstate
http: A fceqis wegs. gowdrdltransfullS treetM ame




Type In

‘airport’ List of airports

ard J
ature 1: ALL Feature 1 @ B o
hitp://ceqis.usgs. gov/idt/rans/airportPoint v | @ R,
; : 7 X Sanchisky
http: / Avww. w3, 0rg/2000/01 Ardf-schematilabel v | © =
airport ) H Search | @
Mo Spatial Operation OBoundary 7
O Convex Hull OEnvelope O Buffer[ 1000 _km)e)
Search Results:
(Click to select; Double-click for attributes)
1. Hepner Airport T
2. Karmys Airport Comins -
3. thite Post Airport s
4. Eagle's Nast Airport
5. RootField Airport | 3
6. Mulberry Run Airport
7. Shenandoah Valley Regional Airport g
8. New Market Airport =\
g, Franwood Farms Inc. Airport |
10.  River Bend Airport 5 s |
11.  Luray Caverns Airport

12.  Frank Field Airport
13.  Mount Horeb Field Airport
14.  Front Royal-Warren County Airport
15.  Longs Airport
16.  Ayers Airport
17.  Pickles Airport
Sky Bryce Airport

~
Addand
|

Clerontand

‘Akron Youngszonn \
Canton
/.
" )
J Patsburgh ™
Y /
</ )
Wheeing \
umberiang ,-;'N\rw)-
g ‘.". <
\'-\rdrﬁo
KuOrt)uu
Charleston

f
g(f haricttesvibe
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Click on Karmy’s Alirport to
See result

GeoSparql Query Tool

Feature 1: Karmy's Airport L
| http: /Acegiz. usgs. gow/rdf /trans/ ainportPoint bt | L2

| http: v w3, org /2000707 Ardf-schemattlabel v | @ -
|air|:u:|rt | [ Search ] @ ..
O Spatial Operation C}El-:-undarg.r

L DEnvelupe ) Elufferrn) ©

Cuirkseriard
AR

Search Results:

[Click to select; Double-click for attributes)
1. Hepner Airport

Z Karmy's Airport

3 thite FPost Airpart

. Eagle's MNest Airpaort

5. Root Field Airpart

g Mulberny Run Airpart

T Shenandoah Valley Regional Airport ) O

g /

g

Mew hdadet Airport
Franmood Farms Inc. Airport |
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A guery with two features

Find the county Karmy’s Airport is in

Geospatial Semantics June 2014



Find the county Ka

=

Feature 1: ALL Feature 1 H':

http:f/cegis.usgs. gov/rdffgu/countyOrEquivalent
hitp:/fwww w3.orgf2000/01/rdf-schema#label
ey

L)
©

'@ No Spatial Operation ' Boundary

ey
|| Convex Hull ' Envelope | Buffer 1000  (m) ()

Search Results:

(Click to select; Double-click for attributes)
1. Staunton

2 Hampshire

3 Hardy

4. Washington
L Clarke

B Albemarle

T Warren

8. Rappahannock
9. Shenandoah
10.  Highland

11.  Pendleton
12, Jefferson

13, Nelson

14. Page

15, Harrisonburg
16. Waynesboro
17 Madison

18.  Rockingham
19, Loudoun

200 Greene

21, Frederick
22 Fauguier

23, Augusta

e
i ‘\t).'

-

m

i
T
Sandusky Cleveland
Aleron Y OUNgEtowT v ; s
Cantan
o
et
Altoona
Pittsburgh 3
Ohio
wnpiellng'
Columbis
Cumberland ™
Ashland West Virginia
Charliston

Eingsport:

Roanoke

Petersburg
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For Feature 2, Find

Ir. VIS Ul
18.  Rockingham
19, Loudoun
200 Greene
21 Frederick
22 Fauguier
23 Augusta
I

4 T

Feature 2: ALL Feature 2 ()
hitp://cegis.usgs.gov/rdfftrans/airportPoint

hitp:/fwww w3.orgf2000/01/rdf-schema#label

@ No Spatial Operation ' Boundary
' Convex Hull " Envelope ' Buffer 1000 (m)

Search Results:

(Click to select; Double-click for attributes)
1. Karmy's Airport

m

Cantan

Altoona

g: i Pittsburgh
Ohio

Wheeling
5
Columbus

Cumberand 7
o 2

:'-".slr land _J West Virginia
C Charlestan
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Choose SF:Contains to ¢
containing Karmy’s Alrpc

(Click to select; Double-click for attributes)
1. Karmy's Airport

Spatial Relationship: (2

Select: ALL Feature 1

with relationship: SF: Contains

to: Karmy's Airport

earch Results:

Click to select; Double-click for attributes)
1. Shenandoah

Shenandoabh is listed and
S a different color on the map

Geospatial Semantics June 2014



GeoSPARQL Query

Find the county name for Karmy’s airport:

(? Denotes a variable)

SELECT ?countyName
WHERE {

}

?2county rdf:itype  cegis.countyOrEquivalent .
?county rdfs:label ?countyName .

?2county geo:hasGeometry ?countyGeometry .
7countyGeometry geo:asWKT “?countyWKT .

2airport rdf:itype cegis:airportPoint.

2airport rdfs:label “Karmy’s Airport” .
2alrport hasGeometry ?airportGeometry .
2alrportGeometry geo:asWKT ?airportWKT .

FILTER (geof:sfContains(?countyWKT, ?airportWKT)) .

Wiegand Geospatial Semantics June 2014



From the GeoSPAR

Dave Kolas and Robert

Spatial

Object

A feature can have multiple
geometries with this model.

hasGeometry

N

Feature Geometry
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Summary: GeoQue

 Allows easy querying over the Web for
spatial data in RDF format because
SPARQL/GeoSPARQL syntax is avoided

GeoSparql Query Tool
Feature 1 17
—Select Feature Type— Clevéiand

nnnnnnn

.. Geospatial Semantic Web

uuuuuuuu

Charoltessille

mmmmm
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Land Use Code Demo

http://www.ssec.wisc.edu/landuse/main

Ith much appreciation to Tommy Jasmin (SSEC)!

helped REU students Alec Anderson and Coda
Phillips)
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Home Products

pod Residential Code
= Areas
I LT Al
[] Bay Lakes RPC ] Dane County
hn L‘ [ Eau Claire County O EcwRPC
O tadisonicity) O WCwWRPC
] SEWRPC

‘ ' Fun Cluery
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o Residential Code

| Group Quarters
‘ Areas
1 ! Ol
Bay Lakes RPC Dane County
]
Eau Claire County ECWRPC
( 7‘\7 Madison(city) NCWRPC

2 SEVWRPC

. Run Query

Results

Bay Lakes RPC [170] Group Quarters

Dane County [129]: Group Quarters

Eau Claire County [R]: Residential, superclass of Group Cluarters
ECWRPC [342] Group Quarters

dadison(city) [12] Group Quarters

MCOWREPC [2]) Residential, superclass of Group Cluarters

SEWWRPC [662) Redional Group Quarters, subclass of Group Quarters
SEWRPC [661]: Local Group Cluarters, subclass of Group Quarters




Thank you!

Nancy Wiegand

wiegand@cs.wisc.edu
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