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AHHOTALUA
B craree paccmarpuBaloTCs  MPOOIEMBI
nyonukamuu aaHHeIx 00 Oco6o OxpaHseMbIX
[Mpupoansix  Teppurtopusix  (OOIIT) B

npoctpanctBe Linked Open Data (LOD).
[Mpennaraercs onronorus maHHbx 00 OOIIT,
COOTBETCTBYIOIIAS OTEYECTBEHHELIM u
MEXAYHAPOAHBIM CTaHAapTaM IpeIMETHOU
00J1aCTH ¥ YIOBJIETBOPSIONIAs] PEKOMEHIAIIHSIM
mpoekta LOD. Taxke ommcaHa MeToguka
MyOMMKalWK U cBsi3biBaHMs qanHbix 00 OOIIT
C JAHHBIMH U3 BHEIIHUX UCTOYHUKOB.

1 BBenenue

HHTencuBHbIN rporpecc MH(POPMAIMOHHBIX
TEXHOJIOTUA IIpHUBEN K TOMY, 4YTO Bce OonbIne |
OonbIiliie O00BEMBI IPOCTPAHCTBEHHBIX JAHHBIX (T.€.
JaHHBIX O MPOCTPAHCTBEHHBIX O0BEKTaX, BKJIIOYAIONINX
cBefleHH 00 HX MECTONOJIOKEHUH W CBOMCTBAXx)
CTaHOBATCSA AOCTYNHBIMU B cetu IHTepHET. MOXKHO
OTMETHTh  CJIEAyIOIIMe  BaKHbIe  OCOOEHHOCTH
MIPOCTPAaHCTBEHHBIX TAHHBIX:

e JIpocTpaHCTBEHHBIE JaHHBIE COCTOAT H3 JBYX
gacteil — reorpaduueckoil mH(pOpMAIWH, KOTOpas
MOXKET OBITh IPEICTABICHA B BEKTOPHOM WIH
pacTpoBOM BHIE U CHa0)KEHa METAJaHHBIMH, H
HETIPOCTPAHCTBEHHBIX aTpuOyTOB, KOTOpBIE
ONPENeISIIOT ~ CEeMAHTHKY  [IPOCTPAHCTBEHHOTO
00BEKTA,

e OOmue TPOCTPAaHCTBEHHBIC NaHHBIE 3a4acTYIO
SBIAIOTCS  (DAKTOPOM, CBSA3BIBAIOIINM  BOCAWHO
JaHHBIC U3 PA3INYHBIX MPEAMETHBIX 00JacTel;

e TeomrpopmanroHHOE COOOIIECTBO BEIPAOOTATIO PSiT
CTaHIApTOB HA IPOCTPAHCTBEHHBIC JaHHBIE W
MeTaJlaHHble. BONBIIMHCTBO JOCTYIHBIX B CETH
MPOCTPAHCTBEHHBIX JAHHBIX CIEAYIOT UM;

e B ommmume OT MHOTMX JPYIHX TPEIMETHBIX
obmacreif, B TeOMH()OPMAIMOHHOM COOOIIECTBE

serebr(@ccas.ru

Tpyabl 14-ii  Bcepoccuiickoii HayuHoli KoHdepeHUUH
«DJIEKTPOHHbIE OMOINMOTEKH: MepCleKTUBHbIE METOABI U
TeXHOJIOTHH, YJIEKTPOHHbIe Ko/uieknun» — RCDL-2012,
[epecaaBab-3anecckuii, Poccusi, 15-18 oxradps 2012 r.

kbt@intring.ru
dimon-malakhov(@yandex.ru

CYHIECTBYET pa3BuTasd KYyJIbTypa CBO6OI[HOFO
obMeHa JaHHbBIMH, HMCKOTCA MHOI'OYHUCICHHBIC
CECPBUCHI U MHCTPYMEHTBI obmeHa JaHHBIMU.

braromapss TEpEYMCIIEHHBIM — BBIINIE  OCOOCHHOCTSAM
Ha6op1)1 MPOCTPAaHCTBECHHBIX JAHHBIX JOCTATOYHO JIETKO
MEPEHOCATCS U3 TPAJUIMOHHOTO THIlepTeKCTOBOro Bed
B Cemantnueckuii Be6. Ha mpaktuke 3T0 oO3Hayaer
MPOCTOTY BKJIFOYEHUS T'€ONPOCTPAHCTBEHHBIX Ha60pOB
nanHbix B mpoekT Linking Open Data [3], uenbto
KOTOpPOIro  ABJIACTCA HAIIOJIHEHUE CCTHU I/IHTCpHCT
JIAHHBIMH B CTaHJApTHHIX GopmaTax Semantic Web [9],
a TaKKe yCTAaHABIMBAHUE CBA3EH MEXIy NaHHBIMU M3
pa3IMYHBIX UCTOYHHUKOB. TakuM oOpazoM (opmupyercs
enuHoe npoctpaHcTBo AaHHbIX Linked Open Data.
IIpoekt  HOCUT  pEKOMEHJIATENbHBI  XapakTep,
OIMCBHIBAET HA0Op TEXHOJOTHH M METOIMK Ul PabOThI
C CEeMaHTHYECKHMMH HaHHbIMH. [lyOnuMKanms JaHHBIX B
npoctpanctBe Linked Open Data no3Bosnsier yBenTHIUTh
CTEIIEHb  IIOBTOPHOTO  HCIIONB30BAHMS  JaHHBIX,
HOHU3UTH CTETEeHb NYOIMPOBaHMS JAHHBIX, ITOBBICUTH
[IEHHOCTh JIAaHHBIX 32 CYET CBS3BIBAHHA HX C APYTHMH
JAaHHBIMH u 00JIErYUTh ux norpediIeHne
3aMHTEepecOBaHHBIMU cTopoHaMu. [lo cocTrostHMIO Ha
ocenb 2011 rona reorpaduyeckue JaHHbIE COCTABISIIOT
npumepHo  20% oT Bcex OMyOJMKOBAaHHBIX B
npoctpaHctBe Linked Open Data nmanmbix, 10%
HabopoB maHHbIX mpoctpaHctBa Linked Open Data
UCTIONB3YIOT TEepMUHBI W3 choBapeir Basic Geo
Vocabulary u GeoNames [8]. Takum o06pa3som,
nyOiMKanyss HaOOpOB IPOCTPAHCTBEHHBIX TAaHHBIX B
npoctpatctBe Linked Open Data siBisieTcst akTyaabHbIM
HaIpaBJICHUEM Pa3BHTHS reONH()OPMAaTHKH.

2 TlocTaHOBKA 3a1a4H

Pabora mocesimera KOHKPETHONH TEMAaTHIECKONH 00IacTH
TEOMPOCTPAHCTBEHHBIX JaHHBIX — OCODO OXpaHSEMbBIM
npupomabiM Tepputopusam (OOIIT). Lemsio paboTsr
SBISIETCS  pa3paboTKa  OPUKIAJAHOW  CXeMbI IS
OIMMCaHWsA  TPOCTPaHCTBeHHBIX  maHHBIX  OOIIT,
MOCTPOCHHE JIEMOHCTPAIOHHON 0a3bl TCOJaHHBIX Ha
OCHOBE TIONIYYCHHOH CXEMBI M CO3JaHHUC TPHUIOKCHUS
JUTSA TyONMKaNy JaHHBIX B mpoctpadcTBe Linked Open
Data. Pa3pabaTeiBaeMmast puKIIagHAs CXeMa JOIDKHA:

e VoBNETBOpATH  TpeboBaHMSIM  (hemepabHOro
3aKOHOJATENbCTBa P®, 3aTparvBaromyiM BOIPOCHI
OOIIT [12];
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e DBBITh COBMECTUMOM C pacpOCTPaHEHHBIMH B MHpE
CTaHIapTaMU Ha ITyOIIMKAIUIO TPOCTPAHCTBEHHBIX
JaHHbIX ¥ ga’HHbIX 00 OOIIT B yacTHOCTH;

e OCHOBBIBATHCS HA UMEIOIINXCS B HATMIUN HAOOPOB
naaHbIX 00 OOINT «Bannaiickuii HamoHaIBHBINA
napk» u «HanmonansHeli napk “TaraHait”».

Jnst  XpaHeHWsl JaHHBIX HEOOXOIMMO pa3paboTaTh
CXEMY PeIISIMOHHON 0a3bl IaHHBIX U ee 0TOOpa)KeHHE B
NPUKIAJHYI0O CXEMY, CO3JaTh MEXaHU3M 3arpy3Ku
naHHBIX B BUae SHP-¢aiinoB B 0a3y naHHBIX.

st myOnukanmy qaHHbIX B ipoctpanctBe Linked Open
Data Heo0XoAMMO, COINIACHO PEKOMEHAAIMAM
npoekta Linking Open Data:

e Onucath npuKIaaHyI0 cxemy Ha si3pike OWL [9] ¢
HCIIOJIb30BAHMEM TEPMHHOB DPACIPOCTPAHEHHBIX B
npoctpancTBe Linked Open Data crnoBapeii;

e (OOecreunTh MEXaHU3M HUACHTU(UKAUH OOBEKTOB
OOIIT npu nomoum HTTP URI;

e Oo0ecrieunth MexaHu3M reHepaipu RDF/XML
JIOKYMEHTOB ¢ nipeacraBicHueM o0bekToB OOIIT;

e OOecreunTh MEXaHMU3M Jiepe)epeHCUPOBAHMS ITUX
URI, T.e. mnpenocraBieHUss COOTBETCTBYIOIIHUX
RDF/XML noxymenToB B orBeT Ha HT TP 3anpocst;

e YCTaHOBHUTH U MOAACPKMUBATL CBA3M CO BHCIITHUMM
pecypcamu npoctpanctBa Linked Open Data.

3 Moaeab JaHHBLIX

IlepBpiM 3TanoM pelieHUs I[OCTaBICHHOM 3ajadu
siBisiercst paspaborka onronoruu OOIIT. Paspaborka
OCYIIECTBIISUIACH ClienytouM oopa3om. CHavasna ObuUTH
NPOaHAIN3UPOBAHBl HMMEIOIIUecs: HaOoOphl JaHHBIX,
OTe4eCTBEHHAs HOPMAaTHBHO-TIPaBOBAs 6aza
npenqMeTHOH o0macTu, a Takke MEKIyHapOnHbIe
CTaHIapThl, M ObUla COCTAaBJIE€HAa KOHIENTYyalbHas
MOJeb ~ OpeAMeTHOW  obmactu.  3ateM  ObLIH
MIPOAaHATU3UPOBAHbI pacIpocTpaHeHHbIE B
npoctpanctBe Linked Open Data cioBapu u HaOGOpsbI
JaHHBIX, peJIeBaHTHbIE MPEIMETHOW O0JacTH, M3 HHX
Obu  OTOOpaHBI ~ TEPMHUHBI,  COOTBETCTBYIOIIHE
KOHIIETITyaTbHOM Moaenu. Ha ux ocHoBe OpLia co3maHa
OHTOJIOTHSI, KOTOpas Oblla JOMNOJHEHAa HOBBIMH
TEpPMHUHAMH IS TIOJTHOTO COOTBETCTBHS MOZEIH.

[pu anamu3e UMEIOMUXCS B HAIMYMN HA0OPOB JaHHBIX
0 HAIMOHAJIBHBIX IapKax OBUIM BBIABIECHBI YETHIPE
rpymmsl  00beKTOB - HWH(popMamuss 00 oOBexTe
«OXpaHsieMas TeppUTOPHsD (IPaHHLBI apKa, OXPaHHOH
30HBI, (YHKIHMOHAJILHOE 30HHPOBAHUE TEPPUTOPUH
mapka), napopMmamnus 00 oXpaHIeMbIX 00beKTax (MecTa
0OUTAHUS OXPAHAEMBIX OMOIIOTHIECKUX BHUIIOB), TIPOYHE
HETEeMaTHYECKHe  OOBEKTHI  (KEJe3HbIE  JIOpOTH,
ra30npoBOABl M T.N.) M BCIIOMOTaTelbHBIE OOBEKTHI,
CBSI3aHHBIE C TEMaTHYECKIMHU.

3arem ObUT MpoaHaNM3UpoBaH (enepanbHbIl 3aKoH No
33-®3 «O06 0cob0  OXpaHSEMBIX  HPUPOTHBIX
Tepputopusix» ot 14 mapra 1995 r. [12] B pesymbprare
ObLTH chOpMyIHPOBAHBI TpeboBaHus K
KOHLIETITYyaJTbHON MOJIEIH:

e Jlomken ObITh co3maH kiacc «Ocobo oxpansemas
npuponnast Teppuropus» («OOIIT»), wumerommit
00s13aTeNIbHOE CBOMCTBO «TpaHMIA», COIEpXKaliee
MPOCTPaHCTBEHHBIC TAHHBIC;

e Kimacc «OOIIT» nmomxeH HMEThH 00s3aTEIbHBIA
aTpUOYT «KATETOPHSD» THIIA TICPCUUCIICHUE;

e Kiacc «OOIIT» noimkeH WMeETh HEoOsA3aTEIbHOE
CBOMCTBO «TpaHUIla OXPaHHOM 30HBI», COJEpIKaIIee
MIPOCTPAHCTBEHHBIE TAaHHBIE;

e Kimacc «OOIIT» npomxeH HMETh 00s3aTEIbLHBINA
aTpUOYT «CTATyC» THIIA TICPEUNCIICHUE;

e JlomkeHn ObITh co3maH kiacc «DyHKIMOHAIbHAS
30Ha» C 00s3aTeNbHBIM aTPUOYTOM «Ha3HAUYECHHE
30HBI» THUNA T[EPEYUCIIeHHe U  00s3aTeNbHbIM
CBOIMCTBOM «TpaHULay, coJieprKalumM
MPOCTPaHCTBEHHbBIE TAHHBIE,

e Kiacc «OOIIT» nomkeH HMMETh HEOOA3aTENLHOE
CBOMCTBO  «BBbIJICNIEHBIE30HBD)  HEOTrPaHUYEHHOU
KapIMHAIBHOCTH TUNA «DYyHKIIMOHAIBHAS 30HaY.

3.1 Ucnonb3yeMble MeKIYHAPOIHbIE CTAHAAPTHI

B pesynbraTte aHamM3a MeEXAYHapOJHBIX CTaHIAPTOB
BBIAACHHUJIOCH, YTO Ha HaCTOS[HlI/Iﬁ MOMEHT B MHUPEC
HauOoliee IIMPOKO  PaCIpPOCTPAHEHBI  CIEAYIOIIHE
CTaH[apThl Ha  NYOJIMKalMI0O  MPOCTPAHCTBEHHBIX
JaHHBIX: cTaHmaptel cepud 19100 TexHHMYECKOro
komutera ISO/TC 211 [10], crangaptet OGC (Open
Geospatial Consortium, Inc.), a Take HaOOpBI
crangaptoB CEN (Eppoma) m FGDC (CHIA). Ot
CTaHOApPTBl BO MHOTOM IIOXOXKH MEXAY COOOH, H
MpPaKTHYECKU MOTHOCTBIO COBMECTHMBI. 4K}
MEXIyHapOJHBIX CTaHAAPTOB Ha MyOJIHMKALMIO JaHHBIX
06 OOIIT pacmpocTpaHeHHE TONy4YMIIa  TOJBKO
cnetdukanms naanHeix INSPIRE (Infrastructure for
Spatial Information in Europe) [6]. WuunmatuiBa
INSPIRE Ha 3akoHOZaTeNbHOM ypPOBHE yCTaHABIMUBAECT
CTPATErUI0 pa3BUTHSL oOreeBponeickoi
UH(PPACTPYKTYpPHI IPOCTPAHCTBEHHBIX JAHHBIX, a TAKKe
CTaH/JapTHbIE HAOOPbI IPOCTPAHCTBEHHBIX METaaHHbBIX
W TIpaBWiIa  B3aMMOJCHCTBUS  IPOCTPAHCTBEHHBIX
CepBHCOB. B umcne omnpeaemsieMblX CTaHAAPTaAMH
INSPIRE TemaTmuecknx HaOOpOB METaJaHHBIX €CTh W
crangapt, cMexsblit Tematuke OOIIT - INSPIRE Data
Specifiaction on Protected Sites. Cranmaprt siBisiercs
MOCJIEA0BATEIbHOM, YETKO popabOTaHHOK
CTPYKTYpPOH, COCTaBIEHHON BEAYLUIMMH €BPOINECHCKUMU
CTMEIHAINCTaMi TI0 TEOMAaTHKE W COIylacyercs ¢
MEeXIyHapOmHOW cepueit crarmapros [SO 19100 —
Geographic Information. Cremmdukanuu comgepxar
(opMann30BaHHOE OIMMCAHHE MOJENN MPEAMETHON
oomactm B Buge UML pgmarpamMMm KIaccoB W
MpeanoaaratoT HUCIIOIB30BaHUE SI3BIKA GML
(Geography Markup Language) mns KoAMpOBaHHSA
JTaHHBIX. Criermukanms INSPIRE XOpOo1LIOo
coBmectiMa ¢ npuHimnamu Linked Open Data - HTTP
URI uneHTH(GUKATOPHI yIOBJIETBOPSIOT TPEOOBAHUIM
INSPIRE, UML cxemsr INSPIRE n GML u3omopdHs!
RDF, npuHIMITEI CBSI3BIBAHUS PECYPCOB COOTBETCTBYIOT
onpenenenunbiM B craHmapre INSPIRE  Generic



<<featureTy pe>> <<feature Type>> <<featureType>> <<codelist>>
Bio-geographical Regions:: | 0--1 Protected Sites 0." |Protected Sites Full:: zrotls__-cte_d Ssltehs S'm\?lf::
Bio-GeographicalRegion | ] Full::ProtectedSite i pplicationSchemalalue
grap 9 +isinRegion +isManagedBy ResponsibleAgency ¢simple
Sfull
&natura2000
<<featureType>> Z%
FunctionalZone +hasZone <<featureType>> +isRestrictedBy <<ﬁ33tFTETYPE>> ) <<_codeLi st>>
£geometry : GM_Object ProtectedSite <> RestrictedZone ApplicationSchemaValue
gzoneName : ZoneNameValue g 1| ¢geometry : GM_Object ¢ripd
¢zonelD : Integer
<<codelist>>
ZoneNameValue
¢£3anosegHan
£ocob6o oxpaHseman
£N03HABATENBHOrO Typu3ma
&pekpeaLpioHHan
£OXpaHsl UCTOMKO-KYNBTYPHBIX 06BEKTOB
£oBenyKnBaHnA nocetuTenen
£XO3ANCTBEHHOT O HasHaYeHUA
<<codelList>> <<codelist>>

Category Designation\Value

Protected Site Simple::

<<codelist>> _
&HaLMOHaNbHLIA Napk

Protected Site Simple:: _
< ¢npnpaanbii napk

DesignationValue

£NaMATHUK NpUpoabI
£ASHAponornyecknin cag,

<<codelist>>
. X <<dataType>>
‘ StatusDemgnatlf:nValue Protected Site Full::
o-d:a.u.epaanbll{ ProtectedEntityType
&PErnoHaneHbIi
SMECTHBIN

£TOCYAapCTBEHHBIN NPUPOAHBIA 3anoBeaHUK
£TOCYAAPCTEEHHBIN NPUPOAHBIA 3aKa3HUK

£nevebHo-030,0poBUTENbHAA MECTHOCTL

+isAHabitat : [+ I MﬂsASpeciesDistribution

DesignationShemeValue

gemeraldNetwork

¢IUCN

gnationalMonumentsRecord
¢natura2000

gramsar
¢UNESCOManAndBiosphereProgramme
SUNESCOWorldHeritage

<<cocleList>>
DesignationSchemeValue

<<featureType>>
Habitats and

<<featureType>>
Species Distribution::
SpeciesDistribution

Lcategory
&status

Bictopes:: Habitat
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<<featureType>>
Habitat 0.n

<<featureType>>
<<featureType>> . Forestry
1 Quarter 1. ¢geometry : GM_Object

¢geometry : GM_Object | 1hasHabitat
¢place : CharacterString

+existinQuarter

¢ forestrylD : Integer
¢forestryName : CharacterString
district : CharacterString
¢area ! Integer

¢geometry : GM_Object
¢quarter : Integer

Puc. 1 Cxema mauasrx 00 OOIIT

Conceptual Model monsitusim cBsizeit. Vicxozs u3 aroro
mpu paspaborke oHtomoruu OOIIT OpmIO0 pemeHO
ncnonb3oBath craHaapTt INSPIRE Data Specifiaction on
Protected Sites u cBsi3anHbBIe ¢ HEUM cTaHgapThl Data
Specification on Geographical Names (Ha3BaHHA
MpOCTpaHCTBeHHBIX 00bekToB) M Guidelines for the
encoding of spatial data (xommpoBanme
MIPOCTPAHCTBEHHBIX MaHHBIX). CriermuduKkanus JaHHBIX
INSPIRE mo oxpaHSeMBIM TEPPUTOPHUSM COACPKHUT 3
MIPUKIIAJHBIX CXeMbl, (popmanm3oBaHubie B Buge UML

muarpamMm  kmaccoB — «Simple», «Full» m «Natura
2000». B xadectBe OCHOBBI IS OHTOJOIMH ObLIa
BelOpana cxema «Fully, xak obOecneunBaromas

MaKCHMAaJIEHO TTOJTHBIN Ha0Op KJIaCCOB M aTPHOYTOB IS
omvcaHusA TpeAMeTHOH obnactu. Beuto mpomsBeneHo
COTIOCTaBJICHUE MEXAY D3JEMEHTAMH CXEMbl JAHHBIX
INSPIRE, »neMeHTaMH HUMEIOIIMXCSA B  HAIWYUU
Ha0OpOB MAaHHBIX, W TPEOOBAHUAMU, HAKIIAIBIBAEMBIMHU
3aKoHOAaTenbCcTBOM P®. B pe3yabTate M3 CXEMBbI

INSPIRE «Fully Obuta monmydeHa KOHIENTYalbHAS
mozens maHabix 00 OOIIT, mpencraBnenHas Ha Puc.l
(ceppIM 1BETOM BBIIENECHBI OOABICHHBIE 3JEMEHTHL,
aTpUOYTHI HCXOAHOM CXEMBI OMYIIECHBI).

Crnemmduranus manasix INSPIRE Data Specification
on Geographical Names ommcesBaeT TTOHATHS,
CBsI3aHHBIC C reorpauvyecKkuMu Ha3BaHUSIMH, TO €CTh
UMEHAMH COOCTBEHHBIMHU, MPUMEHSIOMIUMUCST VIS
0003HAYEHUSI  CYIIECTBYIOIINX €CTECTBEHHBIX,
TEXHOT'€HHBIX u KYJIbTYPHBIX 00BEKTOB.
Crermmdukanus  ompenenseT MHHAMAIBHOE — SOpO,
HEO0X0IUMOE it OIUCAHUS Ha3BaHUI
MPOCTPAHCTBEHHBIX OOBEKTOB, M PACIIMPEHHYIO CXEMY
JUIS HaOOPOB TMPOCTPAHCTBEHHBIX MAHHBIX, HECYIIUX
JIMHTBUCTUYECKHAHA Xapakrep. B cirydae
KOHIICNITyalbHOW ~ Momenu  gaHHBIX 00  OOIIT
JIOCTATOYHO MCIONTB30BATH S/IPO CIICITU(PUKAIINN.



class simpIEYiew/

afeatureTipes
NamedFPlace

+ inspirzld: |dentfier
name: GaographicalMames [1..%]
+ geomstry: GM_Object

&

adataTypes
GeographicalMame

wdataTypes
SpellingCfMame

+ speliing: SpelingCiMame [1..%]

+ text: CharacterSinng

Puc. 2 Sapo npukiansoii cxemsl INSPIRE Data Specification on Geographical Names

Haxonen,  cormacio  cneumdukanuun  INSPIRE
«Guidelines for the encoding of spatial datay,
reOMEeTpPHS MPOCTPAHCTBCHHBIX 00BEKTOB JOJIKHA OBITH

npeAcTaBieHa corjacHo craHaapty ISO 19107, B
KOTOPOM  OTpEJeNieHbl Pa3IUYHble T'€OMETPUUECKHE
00bekThl.  YuuthiBass  TpeOoBanus INSPIRE u

crenupUKy MMEIOMUXCS JaHHBIX B KOHIENTYaJbHOH
MOJIeNM JaHHBIX JOJDKHBI ObITh IPEACTAaBICHBI KJIACCHI
Point, Polygon, LinearRing, MultiPolygon. Knacc Point

JIOJDKEH OBITh OMUCAH ABYMS HITH TPEMsI KOOPANHATAMH.
Knacc LinearRing ormuchkiBaeTcst mocienoBaTenbHOCThIO
Point. Kiacc Polygon onmuchiBaeTcsi HECKOJIBKUMH
LinearRing , omuH M3 KOTOpBIX - BHEIIHSS TPaHULA,
apyrue o0pasyioT BHYTPCHHIOIO IDAHUIy U JIOJDKHBI
ObITh BHYTpU BHemiHel rpanuipl. Kinace MultiPolygon
OPEACTaBISET U3 ce0sl KOJUICKIUIO HE TIePeCeKaIONX Csl
Polygon.

3.2 Owntonorus OOIT B npocrpancrBe Linked
Open Data

B pesynbraTe ananusa npoctpanctBa Linked Open Data
ObUTM HaWIEHbl CIEIYIOUINe CIOBapH W HAOOPHI
JAHHBIX, peleBaHTHEIE peaMeTHoi obmactu OOIIT:

e Habop maHHBIX O IPOCTPAHCTBEHHBIX 00BEKTAX U UX
HazBaHmsax GeoNames [11] (B nmanpHelimem
UCTIONB3YeTCs MpeduKe geonames);

e Habop nanspx 0 6monornueckux Bugax GeoSpecies
[5] (mpeduxc geospecies);

e RDF cmoBapp W3C Basic Geo Vocabulary
(npedue geo) [9];

e RDF cnoBapr NeoGeo Geometry Ontology
(mpeduxc neogeo) [7].

B mpocrpanctBe Linked Open Data camoit

pacnpoCTpaHEHHOW  OHTOJOTMEN  JUIi  ONMCAaHMS

reorpapuIecKux HMEH SIBIISIETCS OHTOJIOTHUSI

GeoNames, B Heil onpezerneH kmacc geonames:Feature,
COBMAJAIONIMKA MO ceMaHTHKe ¢ kiaccom NamedPlace
cnemmdukarmn  INSPIRE  Data  Specification on
Geographical Names, uMmeromuii cBOHCTBa geonames
:alternateName Tnna string, onmuchHIBaIOIIMEe BapHaHTHI
reorpapuyecknx uMeH. Kiacc Feature mnpu sToM

ABJISIETCS TOTOMKOM Kiacca SpatialThing onTonoruu
W3C Basic Geo. Ognako B ontonorun GeoNames
OTCYTCTBYIOT aHaylorn kmaccoB GeographicalName u
SpellingOfName cneundukanuu INSPIRE, u3 storo
crlenyer, 4ro Kiacca Feature HenoCTaTouHO JUIst
npeAcTaBiacHus kinacca NamedPlace B oHromoruu
OOIIT. Bbonee moaxoadiux OHTOJOTHNA IS OMHUCAHUS
reorpaduyeckux uMeH B mpoctpaHctBe Linked Open
Data ne BbIABIeHO. IloaTOMy B pa3pabaTbiBaeMyro
OHTOJIOTHIO J00aBieHbl kiaccel GeographicalName u
SpellingOfName, pa3paboraHHblE CaMOCTOSTENILHO Ha
ocHoBanuu crienndukanuu INSPIRE.

Tem He Menee, kmacc cioBaps (Geonames HIMPOKO
ucnonb3yercs: B npoctpadctBe Linked Open Data mis
KIacCU(pUKaIMK TPOCTPAHCTBEHHBIX OOBEKTOB IPH
ITOMOILHA CBOWCTB geonames: featureClass 51
geonames:featureCode.  IlosTomMy  Bce  Kiacchl,
MOZITTHPYIOLIHE IPOCTPAHCTBEHHbIE OOBEKTHI,
otHocsimmecss k  obmactu  OOIIT  (recHu4ecTBo,
OXpaHHas 30Ha M T.I.) OBUIM YHAcJIeJOBaHBl OT
geonames:Feature. Kpome TOTO, n00aBIICHO
orpannueHre Ha kiacc ProtectedSites onTONOTHH,
Monenupytomuit OxpsHsiemyo Tepputopuro, KOTopoe
¢ukcupyer ero koxm B TakcoHommu (Geonames
(L.RESW, “wildlife reserve”):

oopt:ProtectedSites subclassOf (geonames:featureClass
value geonames:L)

oopt:ProtectedSites subclassOf (geonames:featureCode
value geonames:L.RESW)

Hdnst ONIMCAaHUA TeOMETPHHI BOCIIOJIB3yeMCS
cymectByomeii  ontonmorueit  NeoGeo.  CrioBapb
NeoGeo  sBiseTcss  pe3yabTaToM  OOCYKACHHH

OTHOCSIMXCA C TeOo-JaHHBIM M TpeIHa3HaueH s
yHA(UKAOUN ~ WHTETpAalMd  JAaHHBIX B 00NacTh
reomerpun. B oHromormm NeoGeo HeH oOIMUCaHBI
knaccel Geometry, Polygon, LineString, LinearRing,
MultiPolygon, BoundingBox. Onronorus ucmonab3yer
kiacc Point, onpenenenusiii B ontonornn W3C Basic
Geo. B W3C Basic Geo moxmpasymeBaercsi cucTeMa
koopmuHat WGS84. Tak kak manaeie 00 OOIIT =e
00s3aTeIbHO ~ OTPAaHUYMBAIOTCS  JTOM  CHCTEMOWH
KOOpAMHAT, HEOOXOAMMO [00aBUTh HeoOs3aTeTbHOE



geo:SpatialThing
£y

oopt:SpeciesPopulationType

geonames: Feature

[ copt:populationTypeCommonality © oopt: SpeciesCommonalityalue

| oopt: DesignationSchemevalue ‘

ooptidesignationscheme

| oopt:StatusDesignationtalue |
|

geonames:tag : skos:Concept

oopt:CategoryDesignationyalue ‘

geospecies:hasObservationOf

N v
oopk: DesignationYalus

‘oopt: designation

oopk: DesignationType
[ oopt:designation ! oopt:Designationyalue
[ oopt:designationscheme : oopt:DesignationSchemevalue
B oopt:percentagelnderDesignation : Foat

geonames: alternateMame
I QE0names:name
geonames:officialName
geonames:population
geonames:postalCode

opt:siteDesignation

geonames:childrenFeatures : geonames:ROFData
[ geonames:FeatureClass : geonames:Class
[ geonames:FeatureCaode : geonames:Cade
geonames:inCountry : geonames: Counkry
geonames:locationMap : geonames: Map
‘ geonames:nearby : geonames:Feature
geonames:nearbyFeatures | geonames:ROFData
geonames:neighbour : geonames:Feature
geonames:neighbouringFeatures : geanames:RDFDats
geonames: parentFeature | geonames: Feature

geonames:wikipediafrticle : geanames: Wikipediadrticle

‘ geospedies:hasLowExpectationOf | geospecies: SpeciesConcept
geospedies:hasLowUsDa_ExpectationOf : geospecies: SpeciesConcept
geospecies:hasholUSDa_ExpectationOf : geospecies: SpedesConcept

geospecies:hasUnknownExpectationOF : geospecies:SpeciesConcept
geospecies:haswikipediaarticle : geospedes:Wikipediadrticle
(M oopt:name : oopk:Geographicalame

I copt:lowerBound : integer

B copt:rangehumericalSpeciesPopulation

I copt:specifichumericalSpeciesPopulation @ inkeger[0..1]
I copt:upperBound @ inkeger

/Tbapt:specwesDistrbutmnPopType

aopt:SpeciesDistribution
[ copt:speciesbistrbutionPopType : oopk: SpeciesPopulationType
[ copt:speciesDistributionST : oopt:HabitatSpeciesType
[ oopt:speciesDistributionSType © oopt: SpeciesTypelalue
[ oopt:speciesDistributionTaxonomy : geospecies: TaxonConcept

ooptspeciesDistribution

oopt:FunctionalZone
[l neogeoigeometty | NeogeaiGeometry
(M oopt: functionalZonevalus : oopt:Zonehlameyalus
B oopt: functionalZonelD | integer

Pt speciesDistributionsT

| oopt:HabitatSpeciesType

CRestrictedm | [ oopt:conservationStatus : oopt:ConservationStatusyalue |
oopt:Restricteddrea
| [ neogeo:geometry @ neogeo:Geometry neogen:Geometry optihabitakSType
ﬂpt:hasRestriEtEdHr’E e Qeame | neogea:bbax : neogeo: BoundingBox
/ neagen: geometry ;
oopt:Protectedsites

[ geonames:featureClass | geonames:Class aopk:Faresty

[ geonames:featureCode | geonames:Code I oopt:forestryfirea ; ink

[ neogen:geometry : neogen:Geometry[1..1] B oopt:ForestryDistrict ; string

[ oopt:hasRestrictedarea @ oopt:Restricteddrea B oopt:forestryID ¢ int[0,, 1] oopt:Hahitat

[ oopt:name @ aoptiGeographicalMame (min 1 oopt:GeographicalMame) B oopt:ForstryMame : string0..1] " = B "

[ oopt:pratectedEntity : oopt:PratectedEntity Type = nEogeo.qeome T n??geo. EOMmELTY 3

B coptiprotectedSiteRin-Gangraphical | oopt:BioGengraphicaltsgion opt: quarterForp [ ooptihabitatBBCClassification : genspecies:BBC_Habitat_Classification

[ oopt:protectedSiteResponsibleagency | oopt:ResponsibleAgency = DDpt:hab!tatQuarter ' DODt:QL_‘artEr .

B coptrestrictedareaCardnaliy [ ooptihabitatSType @ ooptiHabitatSpeciesType

B opt:siteDesignation : opt:DesignationType ooptiQuarter [ ooptihabitatTypetalus : ooptiHabitatTypeyalue

B coptrquarterForesty : ooptiForesty | 00PENA b sz EhabitatPlace : string
\ B oopt:Quarteriumber ¢ integer[0..1] ———
| geonamesifeaturediass value geonamesiL || CopRREnEe
| geonames! featureCode value geonames:L.RESW | - soptprotectedentity

| ooptiGeographicalMarme

oopt:ProtectedEntity Type

| [ oopt:spelling ¢ oopt: SpelingOftlame (min 1 oopt:SpelingOfame) |

[ oopt:globalAssessment : oopt: GlobalAssesment

[ oopt:habitat : oopt:Habitat

[ oopt:speciesDistribution : oopt:SpediesDistribution

I oopt: persentageCftlational TerritaryUnderPratectedEntity : Float
I oopt: persentageCfSiteCoveredByProtectedEntity © Float

Puc. 3 Ouronorust OOIIT

coiictrBo SC_CRS k wiaccy Point, sBisomeecs
UICHTU(HUKATOPOM CHUCTEMBI KOOPIMHAT, ONMUCAHHBIM B
craggaptre ISO 19111. B cnywae, ecnu 3HaueHue
CBOIMiCTBA HE YyKa3aHO, CYMTAeTCs 4YTO CHCTEMa
koopauHaT WGS84. B crargapte ISO 19107 3to mone
OIIPEJIETIEHO Y BCEX OOBEKTOB T€OMETPUH, HO B HAIlCH
CUTyaIlul 3TO M30BITOYHOCTh AAHHBIX M BO3MOXKHOCTB
HEOJHO3HAYHOCTH MaHHBIX. Hampumep, ecmu Polygon
BBIpa)KaeTCsl Yepe3 HEeCKOIbKO KiaccoB Point, koTopsie
HMEIOT pa3Hble CHCTeMBI KoopauHar. [loaTomy MBI
orpannunBaemcs kimaccom Point. Tak ke HEoOXomuMmo
J00aBHUTH CBOWMCTBO point B kimacc LineString, kotopoe
MOKa3bIBA€T, YTO TOYKA MPUHAICKAT JIOMAHOM.
CBOiicTBO JODKHO OBITH TTOMEUEHO KaK OOpaTHOE IS
cBotictBa partOf kiacca Point.

Onromorus GeoSpecies HCTIONB3YETCs JUTS
KIaccu(UKAIH apeaioB OOWTaHWS >KHUBOTHBIX (IIpH
TIOMOIIH Knaccudukaropa
geospecies:BBC Habitat Classification) wu  Bumos
KHUBOTHBIX (ipn TTOMOIITH KnaccudukaTopa
geospecies: TaxonConcept). OcranbHble KJIacchl |
CBOMCTBa OHTOJIOTMHM OBIIM CO3JaHBI CaMOCTOSTEIHHO
Ha ocHoBe crenuukanmmun INSPIRE. Jnarpamma

KJIACCOB M CBOWMCTB OHTOJIOTHMHM MpeicTaBieHa Ha Puc.3
(HEeKOTOpbIE KIACCHI-KIIACCU(PUKATOPHI OMYILEHBI).

4 Ily0mukanms U cBsI3bIBaHUE JAHHBIX

ITocne Toro, kak OHTONMOTHS pa3paboTaHa, HEOOXOIUMO
orryOnMKoBaTh JaHHBIE B mpoctpaHcTtBe Linked Open
Data B TepMuHax noiaydeHHOM OHToOJOruu. st 3TOrO
ucxonusle nanabie 3 SHP-(ainoB OpuIH 3arpyKeHbl B

pelsIMOHHYl0  0a3y  OaHHBIX C  MOAJEP)KKOH
MPOCTpPaHCTBEHHBIX THIOB MaHHBIX (PostGIS). Cxema
pemsanmonHoN  0a3pl  maHHBIX ObDia  pa3paboTaHa

BPYYHYIO Ha OCHOBE OHTOJIOTMM M CTpYKTypbl SHP-
(aiimoB. [l myONMMKAIMKA MAHHBIX W3 PEISAIAOHHON
6a3er mamabpix B RDF\XML Bune Ovmn BeiOpan D2R
Server [2], xak Hamboiee MPOCTOE HEKOMMEPUYECKOE
pemrenne s nyomukammun  RDF - moxymeHTOB,
noaaepxkuBatomue jaepedeperncuposanne HTTP URI
pecypcoB. Daiinsl 0TOOpaXKeHUS,, HEOOXOAWMBIE JUIA
paborst D2R  Server Obiim creHepupoBaHBl UM
ABTOMAaTHYECKH M 3aTeM JI0padoTaHbl BPYUYHYIO JUIS
COBMECTHMOCTH C OHTOJIOTHEHl.



=ztables=
datasets
<<PK>=+id_dataset 1
+yaid_url
<=1tble:=> +data_set url
Protected SitesResources +lastRu n_Silk
<<PK>>+ wuri +linkagerules _wuri
1 +|astRunRecursive
==tables: .
Links
“<FK==+ur_ProtectedSitesResources «<table==
¥ |<<FKe=+id LODResource X 1 LODResources
“zPRKz=+id_link * +uri
<<FR=x+ur_predicate “zFK=>+dataset_id
+id_parentlink szPK==+id
+depth
+link_quality

1

s<table==
Predicates

<=PK==+uri_predicate
+description

Puc. 4 Cxema xpaHunuia csizei

4.1 Cesai3piBaHMeE JAHHBIX

CornacHo pekomenaanusiM mpoekra Linking Open Data
OIyOJIMKOBAaHHBIE JAHHBIE MOJDKHBI OBITH CBSA3aHBI C
JaHHBIMH M3 ApYrux HaOopoB mpocrpaHcrtBa Linked
Open Data. B tepmunax RDF 3to o3nauaer, uto RDF
Mpe/ICTaBlIeHNs] 00beKTOB M3 Habopa JanHbXx 06 OOIIT
coaepxatr RDF-Tpoiiku, cyObeKTOM KOTOPBIX SIBIISETCS
pecypc u3 3Toro Habopa IaHHBIX, @ 00BEKTOM — Pecypc
U3 CTOPOHHEro Habopa AaHHBIX. [IpequKar e TpOHKH
ompenenser THN CBA3U. B pabore paccmaTpuBaroTcs

TONBKO  TIPEAMKATHI,  OCYIIECTBISAIONIME  CBS3b
WIEHTUIHBIX 00BEKTOB - owl:sameAs "u
skos:closeMatch. 3ameTnmM, 9TO npobiema

HCTIONB30BaHUs Owl:sameAs Il yCTaHOBIICHUS CBS3ei

B mnpoctpanctBe Linked Open Data 3mece He
paccMaTpHBaeTCsL.
Beto  pa3paboraHo  MPOTOTHIIHOE — NPHIOKEHHE,

KOTOpOE B IMOTYyaBTOMATHYECKOM PEXHME TCHEPHUPYET
cBsi3n Habopa mamHBIXx 00 OOIIT co BHEmHUMH
HabopaMu JTAHHBIX. [Mpunoxenue paboraer
crexyromuM obpazoMm. Ha mepBom sTarme ompeznensercs
[ereBoii HaOOp JAaHHBIX [UIS TIOMCKA CBS3CH, W IS
3TOrO Habopa BpydHYIO co3maeTrcs (hailn KoHPUrypammm
ces3pBanms Ha s3bike SILK  LSL [4], xoropsrid
COJICP)KUT CBENCHHWA O JOCTYIEe K BHEIIHEMY Habopy
JAHHBIX W TPaBUIA CBS3BIBAHUSI, COCTOAIINE U3 ITyTEeH K

CpaBHHBaeMBIM  cBoiictTBaM B  rdf-mokymeHTe u
METpUKaM, II0 KOTOPBIM OIICHHMBAeTCA ONHM30CThH
3HAYEHHI 3aJJaHHBIX CBOICTB. [Ipunoxenue

3amyckaercst Bpy4dHyto, u mnpu nomomu Silk Link
Discovery Framework renepupyer mnpsiMble CBsI3H

Mexay Habopom pnaHHbix 00 OOIIT u 3agaHHBIM
BHEIIHUM Ha0OpPOM JaHHBIX. 3aTeM NpPUIOKEHHE
TpaBepcupyer  RDF  npencraBieHus ~— BHEIIHMX
pecypcoB, Haxomsi cBszu owl:sameAs, rdfiseeAlso u
skos:closeMatch ¢ panee cBs3aHHBIMH pecypcamu (T.e.
CBSI3U CIICAYIOMIHNX TOPSAKOB). CBSI3U TPYNITUPYIOTCA
0  BHENIHMM  HabopaM  JaHHBIX,  KOTOpbIE
uaeHTUGUIUpyOTcst  mpu  noMoum  ux  VolD-
neckpuntopoB [1]. I'myOuHa momcka 3amaercs B
KoH(purypauuu. HalineHHble CBS3M COXpPAHSIOTCS B

PEIAIIOHHOM 0ase  JaHHBIX, OTKyZa  3aTeM
myonukyroTes mpu nomoru D2R Server.
Buemane Ha0Ophl JAaHHBIX U TIOMCKAa  CBS3EH

MOMajgaloT B JIBE OCHOBHbIE KaTETOPHMH — HAaOOPBHI
JaHHBIX O  PACTeHWSX/KHMBOTHBIX W  HAOOpEI
MPOCTPAHCTBEHHBIX NaHHBIX. CB3M ¢ Habopamu u3
MEpBOIl  KAaTETOPUM  YCTAHABIUBAIOTCS  JIOCTATOYHO
NPOCTO HAa OCHOBAaHWM JIATHHCKUX HAaWMEHOBAaHHH
BU/IOB. B kauecTBe MCXOMHBIX HAOOPOB UIS TEHEPALNH
cBszeit ucronb3yrorcs Geospecies, DBPedia, Bio2RDF.
Ces3u ¢ HabOpaMH MPOCTPAHCTBEHHBIX JAHHBIX MOTYT
ObITh  yCTaHOBICHBI JHOO 1O  HAWMEHOBAHWSIM
00BEKTOB, JMOO TIO  KOOPAMHATAM  PECypCOB.
HammenoBanuss mpoctpaHcTBeHHBIX 00bekToB OOIIT
BKJIFOYAIOT HAMMEHOBAHUS COOCTBEHHO OXpPaHSIEMBIN
Tepputopuil («Bannmaiickuii HalMOHAIBHBIA TApK») U
HaMMEHOBAHUSI apeayioB OOWTaHuUs (Ha3BaHUS PEK, 03ep
U T.aL.). Jnsg ycTaHOBIEHHs CBs3eil MO KOOpIMHATaM
WCTIONB3YIOTCS MIPOCTPAaHCTBEHHBIC MepBI
unenTmgHocTH si3bika SILK LSL. Jlns reHeparmii
CBSI3eH  TEpPBOrO  YpPOBHA IO  KOOpIMHATAM



HCTIONB3YIOTCS HaOopwl AaHHBIX Geonames u Linked
Geo Data.

[lepeuncnennsle Bbime HAOOPHI JaHHBIX SIBISIOTCS
LEHTpaMH KJIaCTEPOB JAaHHBIX CBOHMX IPEIMETHBIX
obnacreii B npoctpanctBe Linked Open Data. CssizaB
Habop manHbIX 00 OOIIT ¢ 3TMMK HabopaMy JaHHBIX
MBI TIOJTy4aeM IEeTOYKH CBs3€H, BEAYIHUI OT TaHHBIX 00
OOIIT kx maHHBIM M3 JIPYTUX IMPEAMETHBIX OO0JIACTEH.
OnHako 5TH HaOOpHI JaHHBIX HE CONIEPIKAT MCXOSIINX
CBsI3€H ¢ APYrMMU NPHUKJIaIHBIMA HaOOpaMu JaHHBIX 00
OOIIT, mnodTOMy YCTaHOBUTH JalibHEHIINE CBS3U
HEBO3MOXHO. Ha HacTosmmii MOMEHT TeMaTHYeCKHX
HabopoB jganHbix 00 OOIIT B mpocrpancrBe Linked
Open Data He cyllecTByeT, IO3TOMY T€HepaIus
UCXOJSIIIMX  CBsi3el ¢ BbIOpaHHBIMH  Habopamu
MO3BOJISIET JIOCTHYbh PHUEMIIEMOTO YPOBHSI CBSI3AHHOCTH
co BHeUIHUMH pecypcamu. OpHako pa3pabOTKH B 3TOM
HaINpaBJICHUH BEAYTCS, U B CKOPOM BPEMEHH CIIEAYeT
oxuaath nosiieHus B npocrpanctse Linked Open Data
pa3nuuHbIX HabopoB nanHbIX 00 OOIIT.

5 3akarouenue

PesynapraroM — mpopenaHHOM — pa®oThl  sSBISETCA
ontronoruss pmaHHeix 00 OOIIT, cooTBeTcTBYIOMAs
TpeOOoBaHUs 3aKOHOJATEIhCTBA PO u

ynoBiaerBopsitoriasi crangapram INSPIRE, a Taxke
npocreiiias cucreMa NyOJMKAalMd ¥ CBS3BIBAHUS
naHHbix B npocrtpaHctBe Linked Open Data,
HCIIONB3YIOIIAs pa3padOTaHHYIO OHTOJIOTHIO.

Pa3zpaboranHasi OHTONOrUsi MOXET OBITH B3sTa 3a
OCHOBY Iipu nyOsukaiuu B poctpanctse Linked Open
Data  mpoCTpaHCTBEHHBIX  JaHHBIX M3  JPYIHX
MIPUKIIAJHBIX 00JIacTel, B OCOOCHHOCTH, TE€X, KOTOPbIC
nonagaroT nox paznuunbie crenudukanun INSPIRE.
Cucrema mnyOJMKalMM W CBSA3BIBAHHUS MOXET OBITH
a/IaTUPOBaHa JUIsl JII000W TPeIMETHOI 00NIacTH.

HamnpaBnenust qanpHeimmx paboT BKIIOYAIOT:

e VYiy4nmieHne MexaHU3Ma IyONMKAllMK TaHHBIX, Tak,
HaIpHUMep, JaHHBIE MOT'YT OBITh JIOMOJHEHBI VOiD-
JeCKPHUIITOpaMH, a Habop JaHHBIX 3apErUCTPUPOBaH
B karanore CKAN;

e Pa3paborka MOMB30BATEIHCKOTO BeO-HHTEpdeiica
JUISL IPOCMOTPA | 3arpy3Ku TaHHBIX;

e llccnenoBanue BOIIpOCa aBTOMAaTHYECKON
TeHepalliid OHTOJOTHH, CXEMBI PEeNALHOHHON 0a3bI
JAHHBIX W TIPAaBII OTOOPaKEHHS MEXAY HUMH IIO0
npuknagaoit GML cxewme;

e ViyunieHHe MEXaHU3Ma IFeHepaly CBS3eEll;

e JloOaBieHne  BO3MOXKHOCTH  HMHTETpallMd |
COBMECTHON myOnukarm B mpocTtpaHcTtBe Linked
Open Data naHHBIX M3 Pa3IMYHBIX HE3aBHCHMBIX
UCcTOYHNKOB Ha”HHbIX 00 OOIIT.
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Modeling Ontology and Publishing Data on
Protected Sites

K. Kuznetcov, V. Serebriakov, K. Teymurazov, E.
Ustinova, D. Malakhov

The paper deals with problems of publishing of data
on Protected Sites in Linked Open Data space. We
introduce an OWL ontology for data on Protected Sites,
which follows legislative system of Russian Federation
and Linking Open Data project recommendations. The
ontology uses common RDF vocabulary terms and
adapts INSPIRE data model. We also present system for
publishing this data and interlinking it with data from
other RDF data sources.
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