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Ancrpaxkr: Vifeja o samrrity reonacieba y Cpouju jasrba ce kpajem XIX 1 mogeTkom
XX Beka, asmv TeK 1os1oBMHOM 90-11X TOAVHA 3aIl0UNH-e CHCTEMATCKO M3fIBajarbe 00je-
KaTa reoHacsieba, Fs1IX0BO BpeHOBakbe V1 ITpefijlarame 3a samtuTy. CpOrja Kao 3emyba
Koja 00WIyje IIpuponHMM OoraTcTB/Ma 1 reorpadcKoM pasHOIIVKOLIHY IIpecTaBiba
NIPVBJIAYHy AECTVHALIM]Y 3a pa3Boj reoTypusMa. Y HOCTIeIbVX HeKOJIVKO FOMIVHA I10-
CTajle Cy JOCTYIIHe MHOBaTVBHE TeXHVIKE 1 ajlaT TIOfIpKaHM Off CTpaHe reorpadcKmx
nHpopmarmonmx cucrema (I'VIC), Koje cy ocraBmie Tpar y IpescTaB/baky IeoJIoII-
KVIX TTofIaTaKa ¥ yIpaBibarby reoHaciebem. Y pasy je mopert TeopujcKor pasMaTparba
reoJIONIKMX TI0jMOBa reoIMBep3NTeTa, FeoHacsIeba 1 reoTyprsMa, Ha ofipebeHoM mpm-
Mepy aHaymsupana Moryhnocr ripumene ['VIC TexHosioruje y reosIomkmm 11 reoMop-
doromkmm mcTpaxmsamiMa. Ilopern Tora, AaT je akileHaT Ha IIpVIMeHM U 3Havajy
noprasia reoyomkmx pecypca y Cpouju (GeollSS). IToprait mmpesicTaBba OCHOBY 3a
JyBarbe TeoJIOIKMX TIofjaTaka y AUTUTaIHOM OOJIVIKY, IIpersies] IocTojehnx rmogaTaka
V1 FbVIXOBO jeHOCTaBHIje YIIpaB/barbe, Kao ¥ MHTePaKTUBHO Kpewnparbe yrmra. Ha Taj
HauMH KOPVCHUIIM MMajy MoryhHoCT cmpoBoberba aHasM3e MPOCTOPHMX TIoaTakKa,
aXypupare IofaTaka, Kapara, Kao ¥ IIpuKa3 pe3yJITara.
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VBog

PasymunTit acriekTyt reosIoMIKOr M reomopdosionikor Haciaeba Hucy
IpoydYaBaHV caMo ca HayuHor acriekra (Bailey et al., 2007; Coratza & Giusti
2005; Coratza et al., 2011; Ghiraldi et al., 2010; Pralong, 2005; Pereira et al.,
2007), Beh npericTaBibajy 1 IpeiMeT MHTepecoBarba jaBHOCTI Koja ce 3aHVMa
3a OOJIMK TypusMa pOKyCHpaH Ha I'eoJIONIKMM TeMaMa pajiy Oosber pasyMe-
Barba reofusepsurera. ['eonacsiebe v reoTypusam cy Beoma O/11CKO ITOBe3aHMN.

T'eorypmsam ce cMaTpa peJIaTMBHO HOBVMM KOHIIEIITOM Y TYPUCTIIKO]
VIHIAYCTPUjU KOjU je Y IIOCIIeb0j AeLeHMjU IIPVBYKAO BeJIVIKY HaXHy W [10-
CTUTrao 3HaTaH pacT. Je[IHa je O IJIaBHMX I'paHa TypPUCTUUKe IIpuUBpesie, Koja
3aBUCH OfI IPUpOJIe 1 IIpeJicTaB/ba TeosIoIIKe I0jaBe 1 HhIXoBe JIOKallyje Ty-
pvctiMa. Pa3Bojy reoTypmsmMa 3sHadajHO JOIPUHOCE TeOapKOBU KOji IIperl-
CTaBJbajy TaHIAH HAVOHAIHVIM IIapKOBVIMa, C TUM IIITO CY EBVXOBE KIbyUHe
BPETHOCTV TeOJIONIKM CacTaB M reoMOPOJIONIKM cafgpkaj. ['eoTypmsam kao
CerMeHT IIPUPOIHOT TypM3Ma ca AVPEKTHVIM VI MHIVIPEKTHVM Be3aMa ca KyJl-
TYPHVM TYPU3MOM (IIapKOBU Py, My3ejil ¥l MHTepIPeTaTVBH LIEHTP), 3a-
TUM aBaHTYPUCTUUYKUM TYPU3MOM (IUIaHMHAapee, CIIeIe0sIONIKN Typu3aM,
WT/), I1a YaK ¥ ca 3[paBCTBEeHVIM Ty PU3MOM (TepMasin3aM), eBajIyupao je 6pso
ca IIMpereM reornapkosa Ha rytodaHoM HuBoy o, 2000. roguse. Ilpumepa
pany, y Cpbuju je Harmmonamam ogdop 3a reonaciebe y capanmsu ca VHeTn-
TyTOM 3a 3amTuTy rpupoae Cpbuje 1 Katempoum 3a pusnuky reorpadmjy Ha
[Tpuponuo-maremarirakoM daxyrery (Hosu Carr) mpurmpeMito mpojekatr ca
IWwbeM fia JlecHU Ipodpn Kao 3ariTvheHa mprpoaHa 1obpa Oyay ocHoBa 3a
ycriocTassbambe ['eorapka sieca (Markovié et al., 2005).

Pa3Bojy reoTypusMa J10cTa I0IIpUHOCe edprKacHe TexHMKe KOH3epBa-
Lyje reoJIOMIKOr Hacsieba, Kao pesysTaT 3ajeJHUUYKe capajiibe CTpydrbaka
(Miller & Washington, 2009). I'eosommkm pecypcu 3a Koje Cy TypUCTH 3aH-
TepecoBaHV HacTaJIi Cy TOKOM JIyToT BpeMeHCKOT Iiepuofa 1 Oesiexe majie-
OHTOJIOIIIKE IIPOMEeHe Y OKPYXXekby, YIIPaBo Kpo3 IIpoydaBare U MUCTPaXKi-
Bamba y caMOM OKpyXemy. ['eosomika mncropuja CpbOuje je yreMmesbeHa Iipe
Bye oz, 600 mywnona rogyHa. Op 90-1x rogyHa IIpoONUIOr BeKa 3all0uniby
IOCTYIIIV U3[Bajarba, BpeJHOBara 1 MHTepIIpeTaluje objekaTa reoHacieba
npema npuniymnMa ITpol’EO acommjanmje. Cpbuja je ox 1995. ronune mo-
CTajla WiaHMIIa OBe OpraHusallyje, a ucte roguHe je dopmmpas 1 Harmo-
HaJyIHM caseT 3a reoHacsiebe CpOuje. o cama je y Cpbuju 3armrTihero oxko
80 objekaTa reoHaciieba, ITO 3arpaBo IOKasyje [a je 3alllTUTa HelllaHCKa,
Ooynyhm ma y 3emsbut mmMa suiite of, 1200 samrtiheHvx BpegHOCTY IPUpPOIHE
6ammrrmae ([aBpwiosuh u p., 1998).
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ITpumena I'VIC-a y mpeficTaBsbaby reosIomIKOr Hacjleba y cBpxy pas-
BOja reoTypusMa je cacBMM OIlpaBJaHa ¢ 0031poM fa je BehmHa TypucTiy-
KVx MH(OpMaIiija IIpocTOpHO opujeHTHCcaHa. ITopern mprmMeHe Tpaguiino-
HaiHor ['VIC-a y aHasmsy reosolike Mojjiore Ha IrpuMepy rwiaHuHe Tape,
y pany je mpencrasbeHa 1 MoryhHoct nipumene I'VIC Texnosoruje y dpys-
KIIMjYI OUTUTJTHOT apXUBUpamka, II0CTaB/bakba YINTa, aHajIv3e U BU3yeIn-
3alyje reoJIOLIKMX ITofaTaka. AHaIM3upaHa je BeO komrnioneHTa Koja ce of-
HOCH Ha HOpTal Teosionikux pecypca (GeollSS) xoju KoMOuHYyje ejleMeHTe
reornopraja M KiacuuHux BeO ammkaryja. I'eosomkm mudOpMamonn
cucreMm CpOuje je pas3Buo 1 nmIuieMeHTHpao TuM Pygapcko-reosomkor da-
KyJsTeTa, YHUBep3uTeTa y beorpany. Peasmnsosan je y ArcGIS 9.3.1 codTsepy
u cagpxmu Bed I'VIC marme, reosomike kapre CpOuje pasimmanTix pasmepa,
MyTHMeAMjaJIHM cafipyKaj ¥ IOoped, Tora HyaIy MOTIyhHOCT mpeTpaXuBarba
Oase nmojaTraka (IIpojeKTH, apxmBa JOKyMeHTaluje, Oubimorpadwmja, mncrpa-
XMBama eKcIuloartaiyja). I'J1aBHa KapaKTepucTKa TeosIoIIKor nHdopma-
LIMOHOT CUCTeMa je Ja 00e30ean j1aKk 1 MOrofaH MPUCTYII JbyAuMa KOji Cy
3aMHTepecoBaHM 3a reosIoIIKe 1 reoMOpdoJIoIIKe pecypce, IIpe cBera y Ipa-
KTU4He 11 00pa3oBHe CBpXe, a y Mam0j Mepu U TyPUCTIUUKe CBPXe.

Teopujcka ncrpakmbama

Konyenm eeodubepsumema

Tepmun ,reogusepsuret” ce jabba 1990. ronuHe Kao naHgaH oviogu-
Bep3uTeTa U AedpuHuMIIe abnoTmuke KoMoHeHTe npupoze (Gray, 2008),
HacTaJle Kao I1ocjIeluila yTullaja cIuleTa YnHMIalla TOKoM BpemeHa (Jbertre-
Buh, 2003). 360r mebycoOHOr yTuIlaja, reoamBep3UTeT 1 OMOAMBEP3UTET Ce
He MOTY 3aceOHO rtocMaTpati. YumeHnta o MmebycoOHoj ToBesaHocTM O1o-
TUYKMX ¥ aDOTUYKIMX KOMIIOHEHTV eKoCrcTeMa 3acHMBa ce Ha ToMe Jia ejle-
MeHTH XVBe 1 HeXVBe IIPUpoze MMajy 3aje[THUUKY MCTOPHjy, CTora Cy OHe
MebycobHoO 3aBuicHe 11 TpajHO moBe3aHe. Ilojam reonmsepsuret je om 90-m1x
rOfIViHa Y Pas3IMdUTIM JIeJIOBMMa cBeTa JIpyrauuje gedprHmcaH.

VsBerntaj o Haciieby Aycrpanuje (2002) medpwHMIle reonBep3uTeT
Kao , IPUPOAHN OIicer (PasHOBPCHOCT) reoJIONIKMX (CTeHa, MUHepasia, ¢o-
cwiIa), TeoMOpOJIOMIKMX (ITpolieca, TUIIOBA 3eMJbUIITA) KapaKTepuCTyKa
™ia. To yK/byuyje BbuxoBe CKyIlHe, OJTHOCe, OfIJIKe, MHTepIIpeTalyje v Cu-
cTeMme”. 3a pa3IuKy ofi IpeTrxofHe AedpuHMIMje, bpurancka nedunmIja
reofiuBep3uTeTa Iiacu: ,I'eonusepsuTter je Besa usmeby Jjbynu, mpenerna u
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KYJITYP€; TO je pPa3sHOBPCHOCT T'eOJIOIIKMX OKPYXKera, PeHOMeHa ¥ IIporieca
KOj/ 4vHe OBe IIpefiesie, CTeHe, MyHepasle, (pbocile 1 3eM/BUINTaA KOj/ CTBa-
pajy oksup 3a xuBoT Ha 3embu” (Gray, 2004). HakoH 111TO je yBereH TepMuH
reOKOH3epBallja paay O4yBamha Ie0JIOMIKIX KapaKTepyCTIKa 300T BIIXOBe
CYILLITMHCKe, eKOJIOIIKe BpegHocTu 1 reonaciieba (Sharples, 1995), ctBopen
je VI TepMVH TeofViBep3UTeT U y je[THOM MOMEHTY je M3IJIe[IaJIo Kao Jja Mera
TepMuH reonacjiebe (Brocx & Semeniuk, 2007). Vinak, bpokc n Cemenuyk
(2007) HaBOMIE ma Ha3MB reoaVBep3UTeT He Tpeba KOPUCTUTY Kao 3aMeHa 3a
TepMUH reoHacsiebe, jep reomyseps3uTeT mogpasyMeBa PasHOBPCHOCT, JTOK
reoHacsiebe nogpasymesa Oarrmay. To 3Hauu 11a 1eo peun ,,Haciaebe” y cito-
KeHUIM ,reoHacsiebe” He MoXke Ja 3aMeHM pa3sHOBPCHOCT, jep reoHaciebe
camo 110 cebm obyxBata crierudryaH KoHuent. Ayropu (Brocx & Semeniuk,
2007) npenyiaxy f1a TepMVH reoIMBep3uUTeT Tpeba fa ce IIpuMerbyje caMo Ha
pervioHy v Jiokauuju ogpebeHnx KapakTepucTiKa, 3aT0 IITO OH eTUMO-
JIOIIKV TIPEJICTaBIba AVBEeP3UTET Te0JIOMKIX KapakTepncTuKa. KonkperHo,
He Tpeba Ja ce KOPVCTM J1a O3HAUV Pa3sHOBPCHOCT CBVX T€OJIOMIKVIX I10jaBa,
3aTo IIITO je I10jaM reosIoruja AOBOJBHO IIVPOK Y OOMMY 11 CKaJIlL.

Konyenm eeonacaeba

l'eonaciiebe umHe reosonike, reoMopdoIIOIIKe, ITEMOJIONMIKE, XUIPO-
JIOIIIKE VI apXeoJIOIIKe BPeIHOCTM HacTale TOKOM [IyTe MCTOpMje CTBaparba
3emsbuHe Kope. ['eoHacsiebe je Ha r106aTHOM HUBOY HOOWIO BEJIMKM 3HAYaj,
0031poM fa cy mpoliecyt Ha 3eMbV KOjVI CY ce AeCVIIN Y JaleKoj IIPOIIIIOCTI
rose3aHM ca TeKyhoM mctopwmjom seyckor passoja (Torfason, 2001).

ITojam reonacsieba ce mpBu myT jaBba 1993. rommHe y jmTepaTy-
pu apyre mebyHapogHe MassepH kKoH(epeHiuje (Malvern International
Conference) koja je ogp>xana y Bermikoj bpuranuju, a 6aBu ce reosomikom
KoHsepBauujoM (Joyce, 1994). Besimka bpuranuja ce nHade cmMaTpa pogHUM
MecCTOM reoHacsieba m cucTeMaTcKy 3aCHOBaHe reOKOH3epBallyje Koja je cazia
VHTerpajlHa KOMIIOHEeHTa 00pa3oBarba, IUTaHVIparba, YIIpaBibarba U Ty pr3Ma
(ANON, 1990). Takobe ce cmaTpa MecToM HacTaHKa reoJIorvje Kao caBpe-
MeHe AucuuIuIvHe. MHOroOpojHI IPUHLNIIM TeOKOHBep3aliyje YCBOjeH! Y
Bermikoj bpuranuju, npuxsahenn cy Takobe 11 Ha IJ106aJTHOM HUBOY, TT0Ce0-
HO KJTacuuKalyja 3acHOBaHa Ha MHBEHTapPy ¥ IIOIIVIC JIOKAIyja Off, BaXKHO-
ctu 3a reonacsiebe (Wimbledon et al., 1995). OBaj mporiec je 61o HeorxogaH
IIPBEHCTBEHO pajy 3alllTUTe pecypca Hacieba Koje je 6110 mpu3HATO Y jas-
HOCTW, a CBe ca IIWJbeM JIa ce O4YyBa FheToBa M3y3eTHa BPeTHOCT VIV Bpes-
HOCT IIpefiera I7ie ce OHO HaJlasm.
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Konyenm eeomypusma

I'eotypuzam 611 Morao 61TV OKapakTepyicaH Kao HeflaBHa eBOJTy1Iija KOH-
LIerITa eKoTypr3Ma. ['eoTyprsaM mpericTas/ba HOBY TP KMIIIHY HVIITY Typy3Ma
KoOja je ycMepeHa Ha OfprKaBarbe M yHarpebere reorpadcKix omvKa MecTa
(Stokes et al., 2003). ITopey, Tora, reoTypim3aM UMHM U IIOA-CEKTOP TypuU3Ma Koji
Ha HOB HaulH ITpeficTaB/ba Ty pucTidKe aTpakiije (Servati & Ghasemi, 2008).

HeduHuiija reoTypusmMa Koja je mpsa npuxsaheHna y ossamrheHoM
WIaHKy 4YacoImca CTpy4uHmx Iojmosa 1995. ronune miacm: , 'eorypusam je
OO/IVIK Typm3Ma KOjuI MHTepIIPeTaljOM TeOJIOMIKIX Y TeOMOP@OIIOMIIKIIX
objekaTa oMoryhasa TypucTiMa [1a CTeKHy 3Haibe 1 pa3yMejy reosorujy
reoMopdosiorujy mpocropa (yKpydyjyhu v meH JOIpUHOC pa3Bojy Hayke),
V3BaH HIBOA ITyKor ecteTcKor cxBaTama” (Hose, 1995). Oppie ce Takobe paan
O CTBapamy MecTa, rae he 11 JIOKaJTHO CTAHOBHUINTBO M TYPUCTU CJI0007-
HO J1a YXXMBajy y TeOJIOMIKMM IIpefevMa M 3eM/BUIIHVM popManyjama y
KojuMa he cu mponahm cBoje pasimunre naTepece. Aytop [Josimar (2009)
VICTVYe [1a TeOTypyr3aM MOXKe VIMATVl MHOTO Pas3INMInTIX OVIMeH3Vja U VM-
IwieMeHTanyja. Moxe OUTM ycMepeH Ha O3HaueHa IOfpydja y IIPUPOAN
Wy moceOHO IUIaHMpaHa 1 U3rpabeHa oKpyXemba.

IIpereo mHTepeca y reoTypmsMy yK/bydyje IUIaHMHCKE BeHIIe, TeK-
TOHCKe pOBOBe, ByJIKaHe, Kpalllke IIpefiesie, HeIUIOAHa (CylllHa) Moapydja n
ocTasio. Y CKJIOIy OBMX IIpefiesla MOTY IIOCTOjaTV KapaKTepUCTUYHY TUIIOBY
3emsbmITa. Tako Ha IpuMep, y CKJIOIY IOCeOHOT IUIaHWHCKOT BeHIla MOXe
IIOCTOjaTy IVIalyjaiHa Wiv iIyBUjaiHa TeoMOpdOIIolIKa KapaKTepucTKa.
Ocum Tora, reorypuszam Moxe 6uTH PoKycrpaH Ha KYJITypHe U MCTOpUjcKe
acrieKkTe Kao IIITO Cy 00jeKTV KOHCTPYWCaHM O JIOKaJIHMX CTeHa U pa3HMX 00-
JIMKa pyAapcKux aKTMBHOCTH. Y HOjedVHUM IIpeleOHMM lieIHaMa II0ToI-
HVM 3a pa3Boj Typur3Ma Hajlasze ce 3aKOHOM 3ailTiheHy IIPUPOIHN U aHTPO-
roreHu o0jeKTV Kojii BUIlleCTpyKo mnosehaBajy TypuCTHUUYKY BPeIHOCT IIpo-
cropa. Crora je 3a pa3Boj Typwn3Ma Ha HEKOM JIOKJIUTETYy, MeCTy, pervjui WIv
3eMJbM 3Ha4YajHO M3BPIIUTY TYPUCTUUKY BaJIOpM3alyjy, OOHOCHO AeTa/bHO
OLIEHUTV IPVPOJIHE VI CTBOPeHe BPeTHOCTI. Y IIpoliecy Ty pUCTIUKe BaJlop-
3anyje objekaTta reo-Hacjeba HEOIIXOAHO je yBaXXUTW PeTKOCT, KOPUCHOCT U
ynoxenn paz (Crankosuh, 2004). Kako HaBoay Xoce (1995), reorypmsam nMa
HOTeHIIMjasI Ja MPOIy XV TypPUCTUYKY Ce30HY, IT00O0sbIIa JIOKaIHY eKOHO-
MuUjy 1 ga o0e30enn IofaTHO 3alloliUbaBabe y o0IacTvMa Te je IpucyTaH.
ITopen Tora, jemaH of, ybeBa re0OTypu3Ma je ¥ O9yBarbe XMBOTHE CpeViHe 1
TeXiba 1a ce Kpo3 IIpe3eHTallujy U eqyKaTMBHO MHPOopMIcarbe 0 00jeKTMa
reoHacsieba cMamb11 IIpolLIeHaT Ofl YHUIIITeHa OBOT Hacjleba.
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Hecpunucaroe mexrosoeuje I'MC u BEG THC

Besmmkm 6poj morabaja y Haiem okpykerby Hopef BpeMeHCKe VMa
VI IPOCTOPHY KOMIIOHEHTY, Tj. MHQOpMalyje O IIPOCTOPY W/WIN MeCTy
porabama. BaxaH cucreM Koju ce KOPUCTM 3a yIIpaB/bakbe TUM ITPOCTOp-
HMM IIofallMa 1 ocoOmHaMa Koje cy MM HIpuapyxkeHe jecte I'eorpadckm
vadopManyonu cucteM. I'VIC je Hamao cBojy npuMeHy y CBUM MHCTUTY-
uyjama u npepaysehrMa koja ce Ha HeKM HauMH OaBe IIPOCTOPOM OIHOCHO
yIlpaB/balbeM ¥ eKCIUIoaTalljoM HPOCTOPHMX oljekaTa Kao IITO Cy: reo-
jIorvja, ypbaHu3aM, BOIOBOII, KaHa/IM3alyja, eJIeKTpOoAuCTpuOyIinja, cao-
Opahaj, exosroruja, IryMapcTBO, II0JbOIIPUBPEIa, 1 Ip.

Ha camom mogerky I'VIC ce mpumers1Bao Kao HampegHa 3aMeHa Iip-
Tamby KapaTa, a IpBU MHQOPMAIIMOHN CUCTeMU Cy OviIv Be3aHMU 3a daji-
CuCTeMe U TeHepucame m3BeiTaja off-line (Huerta et al., 2005). Janac, ['IC
TeXHOJIOTMja MHTerpuille yoOudajeHe orepalivje ca 0a3ama IofaTaka Kao
IITO Cy YOWUTH, IIpeTpakMBama, CTATUCTUYIKe aHaim3e y3 MoryhHocT Bu-
3yenmsanyje M NpOCTOpHe aHaim3e Koje JoHoce Kapre. Kama je y nuramy
npuponHo okpyxere ['VIC omoryhasa xopucHMIMMa [1a IIpekiiomne Behn
Opoj momiora (layer) xoje camprke TofaTKe O 3eMJBUIITY, Toorpadwju, cTa-
TYyCy 3allITHTe HEKOT IIPOCTOpa M IOMyJauuju yrpoxenux spcra (Longley
et al., 2001). I'eorpadcku MHPOPMAIIMOHN CUICTEM TPeHYTHO HyAM BeJIVKe
MoryhHocTM 3a aHaim3y 3emsbrHe nopprvHe. MebyTim, mocta yecto ce y
TaKBVM aHa/IM3aMa Kao IJIaBHO orpaHuderbe HaMehe HabaBKa reo-rogaTaka
y oarosapajyhoj peszonyumju. Ca nnbeM Aa ce Taj IpobiieM mpepasube, mpe
cBera Tpeba M3BpIIMTH IIpoIleC reopedepeHIIpama (IIpeKo reorpadcKmx
KOOpAMHATHMX CUCTeMa MojeIrHM 00jeKTV Ha KapTy ce Be3yjy ca HbXOBUM
CTBapHVM IIOJIOXajeM). HakoH Tora, Mory ce KpempaTy yImMTi? paam IIpo-
HaJlakera pesleBaHTHMX I0laTaka 3a crietndnyny npmuMeny (Bogdanovié,
2012). I'maBue amwmkanyje ['VIC-a cy: Mmanmparbe, Meperse, mpahere, Moze-
JIoBarbe U yipassbame (Stankov et al., 2012).

ITocren syix HEKOJIVIKO TO/IVHa je 3a0esieXkeH BeJIMKIM Hallpeak y Opojy
Beb arvmmkarnmja Koje KopucTe TexHVKe 3aCHOBaHe Ha reorpadpcKmmM MHPop-
ManmoHMUM cucteMmma. TexHosoruje momohy xojux je Moryhe gersere I'IC
nopaTaka Ha VaTepHety, oyt Beb I'VIC-a, Onen I'IC-a 1 ductpubymnpa-
Hor ['VIC-a nmajy Benuky excriansujy (Dogru et al., 2012).

2 YHT/ITVI Cy KOPpMCHUYKN aJIaTu KOjT/IMa Ce M3BJjlave BeJIVIKe KOJIMYMHE JOCTYIIHNX I10-
JaTaKa 1 ceneKTyjy caMO OHM 1eJIOBU KOjI/I Ceé OJHOCe Ha KOHKpeTaH 3aXTeB.
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Baxno je mucrahu ma je gucrpubyinja nopgataka mnpexko VHTepHeTa
MHOro edwmKacHMja off IIpeHoca HojaTaka mpeko auckosa. Bed I'VIC xo-
puctu Beb Texnosiormjy u Ha Taj HaumH, nyTeM Beb mperpakmpaua BpIIN
AVUCTPpUOYIIMjy MPOCTOPHMX IoaTaka CBOjuUM KopucHUIMMA (Jovanovié et
al., 2012). Y xombunanuju ca Viatepaerom, I'VIC amwmkaiyje omoryhasajy
o0jaBsbuBarbe KapTorpadckix Iojaraka Koju cy KOMOMHOBaHM ca IpyruM
nHdopManjaMa, yKbydyjyhu onmcHe KapTulle ca JOAATHUM cajipxKajeM,
camke 1 o1 Iojeqyan ayropu (Luberichs & Wachowiak, 2010) mocebHO
vctuay 3Havaj Beb I'VIC-a y obacTut TypucTUUKOr II0C/I0Bamka, Iae Cy au-
HammuHe BeG-mane u I'VIC ammmkaiiyje Koje nMMajy MOryhHOCT IpOCTOpHMX
yIITa Halllle M3y3eTHY IIPVIMeHY.
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Cimka 1 - eomopcposowika kapma Cpouje y pasmepu 1:300 000
(Menkosnh et al., 2015)

buran geo cake Beb I'VIC aruimkarivje jecte FbeHa TeXHIMKA Malliparba
VUM BU3yasInsaliyje, diMe ce oMoryhasa ImprkasuBarbe IoflaTaka y By Maria
(Cmmka 1) (Adnan et al., 2010). Jaxs1e, Marie cy Hajuernthy HauMH AUCTPUOY-
1mje reorpadcknx nHpopmMalija. OHe Mory 6mTH cTaTU4He ca ofpebeHoM
cuMOosIorMjoM WM MMaK AMHaMW4YHe T7e caMa Malla VI IepcreKTuBa I10-
cMaTpara MoXKe OUTV ITpoMer-eHa Of CTpaHe KOPUCHMKA ITPVIMEHOM aJlaTKI
3a yBeharbe WM cMarbeHe [iejla Marte (zoom in/zoom out), Kako Ou ce TIocMa-
Tpao pernoH ox nHTepeca (Selcuk, 2001). [danac, 3axsasbyjyhn yHampebemy
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texHosioruje, Beb I'VIC npepasiwiasu o0muHO Marvpare 1 00e30ebyje ana-
JMTUYKe PYHKIMje Kao IITo cy oapebuBame pacTojarka y IIpOCTOpPY, IPo-
HaJla)Kere ONTUMAaJIHOT ITyTa Y BOXIbM (HIIp. HaBuUTralyja), IIpoHalaXerhe
JIOKaIlyije VI MHOTe [IpyTre aKTMBHOCTY 3Ha4ajHe y CBAKOHEBHOM JKIBOTY.

I'eostomxo Haciebe Cpowje

3auerak mjeje o 3amTuTn reoHacieba y Cpbuju matupa ¢ kpaja XIX
v rtogeTka XX Beka, TauHMje 1924. ronuHe xaza je Ilerap Ilasnosuh nipen-
710xmo 3amTuTy 3iotcke nehmne (Byposuh & Mujosuh, 2006). 3akoHcka
peryJiaTviBa Be3aHa 3a 3allITUTy IpUpojle YKIbYy4yjyhn v 3aIITuTy reofgusep-
3UTeTa 3HaTHO ce Merbasia of 1948. rogune. Te roguHe ocHoBaH je 3aBof 3a
3alITUTY IIPUpOie Kajla je 1 rodesia 3BaHMYHa 3aIlITuTa reoHacsieba. O Tome
Hapo4muTO CBeflove yperde O 3aIlITUTU HpUpPOAHMX objekaTa reoHacsieba
(PecaBcka nehunxa, Besvika 1 Masta Puniaseka...) Koje cy moHete 50-m1x rogm-
Ha ITpo1Ior Beka. Takobe cy /1oHeTa 1 /1Ba 3aKOHa Koja peryJInIIy 3allTUTy
HNPUPOIHMX BpeTHOCTI U pecypca. VI3aBajajy ce 3aKOH O 3aIITUTV XUBOTHE
cpenune (Cinyx06enu riacauk PC [CT'PC], 135/04) n1 3akoH 0 3aiITUTH IpU-
pone (CI'PC, 36/09). IIpema 3aKoHY O 3alITUTV XVBOTHE CpeAVHe IIOCTOj!
ceflaM Kareropuja samTmheHMX HDpUpPOAHMX Jobapa: HallMOHaJIHU IapkK,
HapK Ipupofie, Mpeeo U3y3eTHUX OJIJIMKa, pe3epBaT Ipupojle, CrieljaTHI
pesepBaT Ipupoyie, CIOMEeHVK IIPUpoJie M IPUPOIHE PETKOCTHA.

[TostoBrHOM 90-11X TOIMHA 3aII0YeTO je CUCTeMAaTCKO M3/Bajarbe 0bje-
KaTa reoHacsieba, lMIXOBO Bpe/IHOBam-e U ITpeJijlarame 3a 3alliTUTy, YeMy je
3HaTHO nonpuHesio ydenthe Cpbuje y EBporickoj acommjaryju 3a KoH3ep-
Banyjy reosiomkor Hacieba (ProGEQO), xoja ce OaBu maeHTUPUKOBambeM 1
HpericTaB/bareM objekara reoHacieba. Tako cy 2005. roguHe, Hatmonasam
caBeT 3a reoHacsiebe CpOuje y3 IlecHaecT pajHIX rpyma Koje je IIPeTXOIHO
dopmupao 1 3asoz 3a samrruty npupozpe Cpbuje usganm VinsenTap objexa-
Ta reoHacsieba CpOuje koju oOyxBaTa oko 650 TeoJIOIKIX, TaIeOHTOJIOII-
KMX, TeOMOPOJIOIIKMX, CITeJIeOJIONIKMX M HeoTeKTOHCKMx oOjekara (ITo-
KpajyHCKM 3aBof, 3a 3amTuty npupope, 2015). O6jextn y ViHBeHTapy mMajy
cTaTycC eBUIeHTUPaHNX IPUPOIHMUX Jobapa, Koja MpesIcTaBibajy IIoapyYja,
BpCTe U IIOKpeTHa IIpupojiHa /100pa oy 3Havaja 3a 3allITUTY, a 3a Koja Huje
MOKpeHyT Win crposefeH mocrymnak samrtute (CIPC, 36/09). TTokasasio ce
Ja Cy pesysITaTy MCTpaXyBaka II0je/IMHIX IPyIIa off MoceOHe BaXXKHOCTH 3a
caBpeMeHM Typu3aM, jep ce BaJlopu3allijoM IIPUPOIHMX M aHTPOIOreHMX
BPeTHOCTM MOTY OCTBapuUTU ofipeDeHV eKOHOMCKM (MaTepujajiHa J00uUT)
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Y OpylITBeHM edeKTu (HOIpMHOC eAyKaluju, odpaszoBamby, KyJITypHu, 3a-
IITUTY IPUpPOJIe, BbeHOM yHarpebemy, palloHaIHOM Kopuihemwy 1 1p.)
(Cranxosuh, 2004). IToppiimHa 1mof, KOjoM ce Hajla3e CIIOMeHWUIIN IIpUpoze
- objexTn reonaciieba CpOuje (kymcype 1 KarboHM, TehuHe 1 Kpallike jame,
VI3BOPU M BpeJIa, IIpepacTy ¥ IIPO30PIIN, BUAVKOBIIV V1 IPYIVI OOIIVIIN perbe-
da, 3HauajHa reosionika Mecta) nsHocu 8 100 xekrapa (Buji¢ et al., 2009).

3aBof1 3a 3alITUTy OpUpoze je 4o cada 3amTuTo oko 80 objexara re-
onacsieba 11 TO IIpeTeXXHO CIIeJIe0JIONIKOT KapakTepa. Meby reosiorikm j1o-
KaymTeTrMa 16 je mporyiamieHo OpupogHUM IIpeeIMa IoceOHOr 3Havaja
(HaLVOHaJIHV MTapKOBY, Mpele/In U3Y3eTHNUX OfJIMKa U pe3epBaTyl IIpupo-
ie), 4mje je ouyBame OpraHM30BaHO YHyTap AaTor 3aluTuheHor mnogpydyja.
Ocraim stokanmreTn cy ofpebeHn Kao crioMeHUITN IIpUpPoe 1 KilacuduKo-
BaHU Cy y 4 rpy1e: reosomiku (12), reomopdosomiku (14), xmumapo(reo)sion-
k1 (12) u crieseostomkm (26).

3Huauaj ['VIC-a 3a mpoMo11jy reorypmsma

YHanpeberse TexHOIOT Vi€ y TIOCIIEIEBVIX HEKOJIVIKO TOJIVHA, YCIIOBIIIO je
TI0jaBy MHOBATVIBHIIX TeXHMKa U ajlaTa — I'eo Beb arwmikarmje (mompskaHe of
crpase 'eorpadckmx MHPOpMaIVOHVIX CICTeMa) Koje Cy OCTaBVUIe Tpar y MHO-
M obrtacTiMa yby4yjyhn yripassbarbe reoHacsiebem (Ghiraldi et al., 2009;
Ghiraldi et al., 2010) 1 yuerse o reonysep3uTeTy 1 reokoH3epsaymji (Giordano
et al., 2011). C o63mupom 11a Beb I'VIC omoryhasa Be3y cBrx KOMITOHEHTH ITy-
TeM VIHTepHeTa, IIpeficTaB/barbe pas/IMINUTIIX TI0fjaTaKa, aHaJIV3e aJloropuTa-
Ma, KOPVICHITYKe VI TeXHVIKe BU3yasIu3aliyje Koje Mory OuTv jrolypaHe Ha Omy1o
KOM MecTy Ha VIHTepHeTy, cacBVM je OITpaBIaHO ITpe/iCTaB/barbe 11 ITOBe3VBaFbe
TeMa o reofusepsuteTy myTeM Beb I'VIC-a (Suma & de Cosmo, 2011).

3a pasymeBarbe, UyBarbe 1 yHarpeberbe reosionikor Hacjieba HeoIxoz-
HV TOCTYIILIV CY UAeHTUdUKOBabe, IpolieHa, Malupare 1 JUucTpudyiimja
cnenyjamsosadyx nHpopMaiirja (Cayla, 2014). Ceaky o, oBux dpasa moryhe
je MMITIeMeHTMpaTV YIIpaBo 3axBabyjyhyt HOBVMM TeXHOJIOIIKMM pelllerMa
(I'MC, Beb manmparbe, MOOIWIHA MHTEPAKTUBHOCT, Teo-0a3a nogaTaka). Oba-
KaB TeXHOJIOIIKM HaIlpeJlaK JOMPVHeo je 1 HabaBIM MPOCTOPHMX ITolaTaKa.
ITouetkom XXI Beka mpomssose ce MoOwHN ypebaju kxoju nocemyjy I'TIC n
I'MC, n xoju omoryhasajy akBU3MIINjy TePEeHCKIX IofaTaKa KOji Cy IVPEeKTHO
reopedepeHIipaH y reorpadckoM nHdopmarmoHoM cucremy (Giardino et
al., 2010). Muaue, I'VIC astaTit J03BOJbaBajy MHTeTpallyjy IogaTaka 13 pasim-
untix m3Bopa (Ghiraldi et al, 2014). To nasbe omoryhasa pa3Boj Oa3a rozaraka
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TeOJIONIKMX I TeOMOPOIIONIKMX o0jeKaTa, a HAKOH HM3a KOpaka IIOIyT VH-
BeHTapVicarba, ITPOIleHe pecypca, 3aIlITHTe, pa3Boja akKTMBHOT HayYHOT VCTpa-
xuBarba (Wimbledon & Smith-Meyer, 2012) 11 #11x0BO ITprKa3VBat-e Ha Marll.

I'C TexHos0rMja MoXXe O6MTH BeoMa 3Ha4dajHa y IPOLieH IIPUPOTHMIX
pecypca, a Ha OCHOBY pacIIOJIOXKMBUX IOfaTaka Moxe 00e30equTy KBajiu-
TeTHY OCHOBY 3a OJIpKMBO yIIpaB/babe pecypcrMa 1 3alliTUTy IIOopydja ca
BeJIMKOM TeOJIOIIKOM M OmosiomkoM pasHospcHouihy. CpOuja MMa MHOTO
reoJIONIKY MHTepeCcaHTHMX MeCTa, Majla HMX He Tpeba OllehBaTi caMo Kao
reosionika, seh Tpeba yseTn y 0031p 1 BIMXOB TypPUCTUUKN HOTeHIMjasl. Y
pany je npencrasibeH npuMep I'VIC ananmse reosomnike nogyiore Haryonar-
Hor napka Tapa xoju je jenaH of, HajuCTpaXkeHMj/X HallVIOHAJIHMX apKoBa
y Cpbuju (crtetmdnane reomopdosIoIKe, TeosIoIIKe, XUIPOJIOIKe Kapak-
TepucTuKe, nsysetaH ouonusepsutet). HIT Tapa obyxsara Hajsehe neose
wriannHa Tape v 3Bujesne Koje cy KmcypoM lepBeHTe IPUPOIHO OJIBOjeHe.
Inanmny Tapy KapakTepullly IUIaHMHCKA Y3BUILIeHa 1 IIOBPIIIN Koje CY Vc-
IpecellaHe JoJIMHaMa peka v notoka (Jepsenta, Paua, berin P3as). ITomgpy-
yje 1IaHUHe Tape ce MCTMYe BUCOKOM T'e€OJIOIIKOM pa3sHOBpCHoOIIhy y Io-
IJlefy rnopekia, cactasa 1 goou (Radovic et al., 2008), mirTo roBopmt 0 11yroj u
OypHoj reosomikoj ucropuju (Cmka 2).

T'eonomxka nognora

T

ayEHjaTHE HeBe3aHH

i kmacTHTH

KpedmauH

METaMO]

MeTamopduTH (KIacTHTH

oduomnTH

- OpeTe:xHO KIACTHTH ca KapOoHATHMA

OpEeTeAHO KIACTHTH

S nperexHO KIACTHIH (MeTa CETHMEHTH)
nperexHo MeTaMopbuTH

i RacuagEyTH Cyncipar
CepreHTHHHTH-0GHOIHTH (TIepHIOTHTH)

Eg CepIEeHTHHHTH - OQHOTHTH

" Limes

Crika 2 - [eonoeuja 3a npocmop naanune Tape (eenepasusoBana)
(Radovic et. al., 2005; JaBro mpemy3ehe “Haronamam mapk Tapa”, 2015)
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Crmmxa 3 - Hauun xopuwinersa semaumima y Hayuonasnom napxy Tapa
(Radovié et. al., 2005)

OBaj IUIaHMHCKM MacuB 4YMHe I1ajIe030jCKM IIKPWBLY, Kpedrbaly
TOpH-eT U Cpefber Tpujaca, Iemrdapy, AelyBUjaIHO-aJIyBUjaIH CJIOjeBU U
npyro (Radovi¢ et al., 2008). ITopep, Tora, Harmonaasm napk KapakTepuIiry
Pa3sHOBPCHY TeOMOPOJIONIKY OOJIMIIM Kao INTO Cy KamOHM (KarOH peke
Hpune), xwmcype, nehunae of1 Kojux cy HajiosHatuje Ilepyhauka 1 Toruia
nieh koja je samrmhena Kao ClIOMeHVK IIPUpPOJIe, 3aTVM yBaJle, BpTaue, TecHa-
uy u gpyro. [Tpumena I'VIC-a y reoMmopdos1onikmm ncTpaxkuparmbymMa Ipyka
MoryhHocT cBeobyxBaTHWMjer ysusia y Ipoliec HacTaHKa ¥ pa3Boja pasiidn-
Tnx dpopmu pesbeda. [Ipurom je moryhe 06e30emmT 3aIITUTy IPUPOITHIX
BPeIHOCTU VI CTBOPUTY yCJIOBE 3a FbMXOBO pallMOHAJIHO Kopuiiherse, y3u-
Majyhu y 063up m ¥1xoB TypucTrakm noteHrmjat. Vmak, ga 6m ce To mo-
cTuryo Tpeba pasMOTPUTH OOMMHOCT IToflaTakKa Kojy VX KapaKTepuIiy, Kao
U JpyTre IpUpodHe U ApyIITBeHe YMHMOLe. JeaH /1e0 TypUCTUUIKe IOHYy/Ie
Ha IwTaHnHM Tapy o0yxBaTa reosIONIKY VI XVMIPOJIOIKY OaIlITHHY Koja Hije y
IIOBOJBHOj MepU BaJIopM30BaHa 1 yK/bydeHa Y TypucTudKy nonyay. Kaxo je
MaJivi Opoj OBMX perpe3eHTaTUBHIIX TeOJIONIKIX objekaTa 11 TepeHa CTaB/beH
TIOTT 3aIlITUTY ApKaBe HaMmehe ce moTpeba yHampebema 3aimTiTe XMBOTHE
cpervHe Ha ofpebeHOM ITONIpy4jy Kpo3 pa3Boj reorypusma. Iloper rocrojara
V3y3eTHe TeoJIOIIKe 1 TeoMopdosIonIKe OaITiHe BaKHO je IIPOMOBICATH 1
o0jexTe Koju1 Cy ICTOPMjCKM, apXeOJIOIIKYM, €KOJIOIIKM, KYJITYPHO MHTepecaH-
THU U IIPEJICTaBIbajy MAEHTUTET JaTor noapydvja. [axite, ga Ou ce reosomnka
Gamrriaa Ha Tapy y HOTIYHOCTM BaJIopU30Bajla ¥ CaMyUM TUM yK/bydwia y
reoTyPVCTUUKY HOHYY, Tpeba M3IBOjUTN M OCTasTy IPUPOIHY ¥ KYJITypHY
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Gamrrmay. Ca McTpaXkMBadKor acIieKTa Cy ce M3BOjWIN IIpeesin, o0jeKTu 1
pecypcut Koju 3aBpebyjy naxsy. Ha cimim 3 je nipencrasben I'VIC Harmo-
HajIHOT napka Tapa Koju yKbydyje mHpOpMaIlije o TuIly Kopuiihera 3e-
MJBMINTa, IIPUPOIHUM pe3epBaTiiMa, HacebliMa, IyTeB/Ma, TYPUCTUUYKIM
o0jexTrMa, ClIOMeHMIIIMa IIPUPOJIe, JIMHMjV BUJBUBOCTY U OCTAJIO.

3a cTBapame jeMHCTBeHe KapTe reosiomike OarnrmHe y Cpbuju, y
IPOMOLVjU TeOTypu3Ma, BaKHU Cy IIofalM KOju IpefcTaBibajy pesyJiraT
OpOjHMX reoJIOMIKMX U OCTAJIVIX MYJITUANCIIUITIMHAPHUX UCTpaXBama. To
3HauM J1a Tpeba OPUKYHUTHU pesieBaHTHY JTOKyMeHTal1jy (rpadpudKy moKy-
MeHTaIujy), odmIasak 1 HelloCpeTHO yIIO3HaBame TepeHa, YTBPAUTH reo-
JIOIIIKe, XU POJIoIIKe, Tororpadcke u apyre yciose. Ha Taj Haumn ce Moxe
HaIlpaBUTU jeuHCTBeHa Oa3a nopaTtaka y I'MIC-y, a modeTHu kopaum cy
OwIn BeoMa yCIIEIIHM IIITO HOTBpDyje reosIomku MHPOpMaIIOHN CCTeM
Cpb6uje (GeollSS). Mako je oBaj crcTeM HaMeH-eH IIPBeHCTBEHO 3a IIPaKTUYHY
v 00pa3oBHY CBpPXY, yHampebemeM merosux gyHkIMja, y 0yayhHoct 6u
Ce MOIJIa CTBOPWUTY KBaJITEeTHA OCHOBA 3a IPOMOIINjy Te0sIoNIKOr Hacseba
(HIIp. KapTa reoyIoMIKMX 3aHMMIBMBOCTY CpOuje, ciivKa 4).

[IITo ce Tude ycliexa Typu3Ma, a Y OBOM CJIy4ajy reoTypusMa, oH he
3aBUCUTH IIpe cBera off MOryhHOCTM 3eMybe [1a YCIIeIIHO pa3Buja, yIpassba
VI IpOMOBMIIIe TypucTudke pecypce. CBOjy npaBy IpyvMeHy y IIPOMOLIVjV
typusma I'VIC moctike Kaza cBoje pesysiTaTe IipefcTaByu Ha Beb-y, momyT
MHTepaKTUBHMX KapTu (Jovanovic¢ et al., 2012). Jovanovi¢ u ocramm (2012)
VICTMYe fia CYy 3a TypucTe KbyuHe IIpefgHocTy ynorpebde I'VIC-a ypaso Bu-
3yenmsalyja TyPUCTUUKMX JIeCTHMHalVja M MecTa IIpeKo Kapara, JIUIuTal-
HMX CJIMKa U BUeO caprKaja, MHPOpMalyje 0 TypUCTUUKIM JIOKallvjama,
onpebeHnM pyTama, MHTepaKTMBHe KapTe Kao pe3y/ITaT JIMYHOI yIINUTa O
OHOMe IIITO je 3aHMMJBMBO 3a TypucTe U cJIMYHO. CXOHO TOMe, IIpyKarbeM
KapTorpadckmx (CTaTMUKMX VIV MHTePaKTMBHMX) MHPOpMaIija O Typu-
CTUYKMM JecTVHallijaMa 1 o0jeKTrIMa Be3aHMM 3a TeoHacsiebe mmytem Beb-a,
yTuiiajio 6u ce Ha pomoIiyjy cee Beher O6poja gecTuHalMja , HIVPeHe VH-
dopMaliyja o reosI0mIKOj GaIITHHY, VI JajbV Pa3Boj TYPUCTUYKE UHAYCTpHje.

T'eosromxm nadopManonm cucreM Cpomje (GeollSS)

Pa3Boj Oa3e nojaraka 3a reoJIoIke 1 reoMopdosIomike o0jeKTe, Kao 1
EbVIXOBO IIPeIICTaBIbakbe Ha MaIIV I10jeTHOCTABIbEHO je IIPUMeHOM reorpad-
ckux mMH@opMarmoHmx cucrema. I'eo-6a3a momaTtaka (eHr1. geodatabases)
CaJIp>XV CKyIIOBe IIoflaTaKa Koju IIpeCTaBIbajy reorpadcke napoOpMarmje
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y cmucity reHepudkor I'VIC momerta mopgaraka IIPpUKYIUbEHMX WCTPaXku-
BauKMM pajloM Ha TepeHy, CaTeJIUTCKIX VI aepo CHUMAaKa, ICTOPUjCKIX
Mama, uth,. (Martin, 2012).

I'eonomkn nadopmarmonu cucreM (GeollSS) 1mpercraBba OCHOBY 3a
dyBarbe TeoJIONIKNX IIofjaTaka y AUTMUTaTHOM O0JIVKY, ITpOHasIaKe e  ITPY-
CTYTI TeOIIPOCTOPHMM ITOflalliiMa, Kao 7 JIaKIlle pyKoBarbe rmofaryma. Ha Taj
HaumH GeolISS omoryhasa kopucHMIIMMA [1a Kpeupajy yIIUT, U3Bpllle aHa-
M3y U aXypuparme IofjaTaka y3 IprKas pesysraTa Kao (puHaJIHM Kopak.
Ilopraii je 3acHOBaH Ha KI1acu4HMM Be0 arvmmkarijama kako 6u ce omoryhwmo
IPUCTYII TeOJIOIIKIM caflprKajiiMa (Hapo4mnTo MarlaMa) MHTerpyicaHuM y Beb
CajT 1 moBe3aHMM reorpadcKiM yciayraMa Iipeko VIHTepHeTa (mpeTpare 1
HPpUCTYyII HOTpeOHMM MHpOpManyjaMa). VIMIuIleMeHTHpaH je 1 peas30BaH
of1 CTpaHe cTpyurbaka ca Pymapcko-reosomikor dakysrera y beorpamy xpo3
TpU CyKiecmBHe dase, a (PMHaAHCKpPaH je off cTpaHe MuHMCTapCcTBa 3a 3a-
IITUTY XXMBOTHE CpefiyiHe, pyJlapcTBa M IPOCTOPHOT IUTaHVParba.

Hanasu ce !
Kypusymnwje. F:a807sa BapOW j& CBRAOK T2ONOWHX FPOUECS KO CY C&

AoroAMIn Kaga cy Gecrerm
ByTKa, TVLyEAN BATDY. w y weapuua

Jo

@

Crvika 4. - Lemasn ca kapme 2eosrouixux sanumsubocmu Cpbuje
(Teo3aBop - HemeTarm, 2015)

| ﬂlumwawal Illwumauvlal ﬂucui |uzramm| [Onmuvl‘mnewMWImlm,gm,’Ee,oﬁf,"‘“J

Beb moprait 3a reosoriike pecypce CpOuje peasimsosaH je y3 rtomoh cas-
pemennx Beb u I'VIC texnosoruja, Taunuje y ArcGIS 9.3.1 TexHosoruju xKao
ckym. Net KiIaca, cTora mpefcrasiba poayxerak ArcGlS-a (Stankovic et al.,
2011). Canpxaj GeolISS mopTasia uiHM feo nocseheH KapTorpadckoM mpu-
Kasy ITPOCTOPHMX TIofjaTaka, aKTMBHe CTpaHMIle 3a IpeTpary Oasa Iojara-
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Ka 1 MynTvMenujaiaam feo (Stankovié et al., 2011). Y oxsupy Hekonmko Beb
I'IC npojekaTa MMIDIEMEHTMPaHM Cy TeOJIONIKM MOAaly, Yuja je Ipe3eHTa-
1yja JocTa jeqHocTaBHa. BeO mMiviemenTariija GeollSS noprasia nMa 3a IWwb
Ia moper; aucTpuOyIIje ofaTaka IIpefICTaBy VI OCHOBHE I'e0JIOIIKe TIojaTKe
Ioca/JalllbyIX, ajlvt ¥ TPeHYTHMX TeoJIONIKuX ucTpaxusama y Cpouju. To je
oMmoryheHo kpo3 mHpersefame KapToradckmx cajapkaja 1 Tpaxeme MHPOP-
Marirja. ['eodpepepentinpane 6ase rogaTaka IIpeficTaB/beHe Cy Kpo3 Marle, 3a-
CHOBaHe KaKO Ha pacTepCKMM CKYIOBVMa Iogaraka (Omiirra reosiomka KapTa
Cpb6uje 1:100 000 (pacrepcka), reosiomnika kapra KaprarobakaHna), Tako n
Ha BekTopckyM (Omiirra reostorika kapta Cpowuje 1:100 000 (BekTopcka), Kapra
Harmonamsor napka Beprar, kapTa reosomkux saHUM/bUBOCTH Yy CpOujn).

Myntumenujainmu 1eo Beb nmoprana oOyxsara meo mopraiia Koju ce ofl-
Hocu Ha reoHaciebe u reogmsepsuter CeBeposanagte CpOuje y mepuopy
msmeby 390 1 65 Mmwimona rogmna. OBaj meo mopTaia ce cacToju o, ofle/bKa
ca rajiepujoM dpotorpaduja, mpe3eHTaIMja 11 BIIe0 KIUIIOBa 1 Ofle/bKa Ha-
MeHeHOT ITpe3eHTalju MyuHepatHux pecypca Cpouje (Stankovic etal., 2011).

3a reoJiolke JIOKallyje HallpaB/beHa je 0a3a mogaTaka y reorpadckom
vH@opMaloHoM cucTemy. Ha Taj HaumH cTBopeHa je TeMaTcKa KapTa KOM-
Ounyjyhu reosiomike 1 reoMopdosIOlIKe 3HaKOBe U ApyTe ejleMeHTe Tepu-
Topuje. Y oBOM ciIydajy HopTai Hpyka MoryhHocT mperpare o0jekaTa reo-
Hacsteba Ha OCHOBY HaITpeITHOT Mofiefla IIpeTpare 3aCHOBAHOT Ha BUAIIIE KPW-
tepujyma (Crika 4). Tume ce Mory mobutn metasbHe MHOpMaIiije o reo-
Hacneby y Cpbuju, Koje cBe 3aMHTepecoBaHe MOTY [eTa/bHMje YIIO3HATHU ca
reosiomkuM 6orarcrsoM Kojum CpOuja paciionake, JI0KaljoMm odjekarta u CJl.

O O +.2.5.5.0,

Ga To Location - B
& ¥ Geomorfolofke pojave
@ @ Trasa Geoloike Povréi
! Tara-Hillshade.tif
& I EPIK
® W Geologija i Hidrogeologija

:(7,373,617.654 ¥: 4865044 741

Cnuka 5. - Kapma Hayuonaanoe napxa Tapa
(Pymapcko-reomnomkn dakysrrer y beorpamy, 2015)
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YunraBare pasIManTIX CJI0jeBa M yIIpaBbarbe HhiIMa Y PasIMaUTM
pasMepama moryhe je xopurthemeMm KoMaHau zoom v pan. OcuM ToTa, ca
ajJlaTVMa yIIiTa BeoMa je JIaKO M3HOBa BpaTUTI reopedepenIpane ,, 00jex-
Te” Ha KapTu M OPUCTYOUTHU aTpuOyTuMa rnosezaHmM ca mumMa (Cimka 5).
Kpenpane marte cy 1 guHaMu4He, IITO ce MOXe BUIETV KPO3 HEKOJIVIKO
KapaKTepUCTMKA: yIOTPeO/bMBOCT, IPMIArOUBVBOCT M MHTEPAKTVBHOCT
(mpuMeHOM aJlaTa Kao IITO je 3yMuparbe, HaBuraiyja, Mmepeme) (Martin &
Ghiraldi, 2011).

ITpumenom I'VIC TexHos0rMje Ha OBaj HAUMH MOXe ce OMOryhuTu 1mm-
pembe MHMOpPMalIMja 0 reoIOMIKMM pecypcuma y CpOuju, 3aTvM aHaIm3a re-
OJIOIIKMX W OCTaJIMX MOfaTaKa, F/IX0Ba pa3sMeHa, IIITO MOXe IIpeJicTaB/baTl
3HaA4ajHy MOJPIIKY Y pasBojy ¥ IPOMOIIMjy FeoTypu3Ma.

Pa3poj reosiomkor MHGOPMaIVIOHOT CHUCTeMa, PU3HMILIE TeOJIOIIKIX
rojlaTaka, IOroO/IHO je pellere Koje MoXe Jia 00e30eny yIrpas/barbe 1 ouy-
Barbe IeoJIONIKMX CKYIIOBa ITojlaTaka Kako Ov OWIo 3aHMMJBUBO, JOCTYITHO
V1 [IeJbeHO jaBHOCTM Y IiestocT. OBaKaB MOy XBarT je HacTao Ha OCHOBY CIT03-
Haje J1a ca HaIIpeTKOM MHMOpMaIMoHe ¥ KOMYHMKaIVIOHe TeXHOJIOTMje, Kao
U ca OTKpMBam-eM 3Harba, MH(POpMallyje 1 3Harbe O TeoMBeP3UTeTy MOry
6wty Oosbe mpencTaB/beHU 1 ucTpakeHn. [lopras nonekste o6e3bebyje na ce
YTBPAV KaKO KOMIIOHEHTe reofjuBep3uTeTa MOry OUTV Mofle/IoBaHe U IIpef-
CTaBJbeHe y OUINTaIHOj popmu, IITO Tajbe oMoryhasa nipuctyI nagopma-
HyjamMa 0 TeOAVBEP3UTETY U FbVIXOBO] pasMeHM.

3akspy4dak

ITocenmyx HEKOJIMKO FOfIMHA IIpVIMeHa HOBUX TeXHOJIOIMja je JIocTa
JoNpUHesIa ITpoliecy cucTeMaTinsaliyje reoHacsieba 1 mpesicrasbarby reofm-
BepsuTeTa Kpo3 pasmunte dase. MHoroopojHa gocturayha sacHoBaHa Ha
NpVIMeHN JIUTUTaIHe TeXHOJIOTMje MOIyT reorpadckor MHMOpMaIyioHOT
cucTeMa, JONpPUHeIIa Cy Pa3Bojy HOBMX MHQOPMAIMOHMX CHCTeMa BaXKHMX
3a uyBarbe reoJIONIKMX ITofjaTaka y JUIMTaTHOM O0JINKY, JIaKIlle yIIpaBsbare
rojialMa, Kao U jelHOCTaBHMjU IIperyief UCTuX. Tako BMUCOKO pasBujeHM
VHOBATVBHM IpojekTu oy T GeolISS noprasa koju je mpopyxetak ArcGIS-
a, OTBapajy IIyT 3a HOBe IIOfyxBaTe U IpUMeHe y pasHUM (aszama Ipef-
CTaBJbakba reoJIONIKMX MHpOpMaliuja. Fberos 3Hauaj ce orsena Kpos jeHo-
cTaBHO oDaBJbaF-e aKTMBHOCTY Be3aHUX 3a IUIaHVpae, MCTpaXBame, Ofl-
JIydviBarbe, IIPOjeKTOBame M MMIUIeMeHTallyjy y o0J1acTul reosioruje ajim u
CPOHUX AVICIMIUIVMHA Be3aHMX 3a XMBOTHY Cpe/IVHY.
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Y Cpbuju mo cazma Hucy ypabenn Behu momyxsaTyi Kajia je y OuUTamby
HpVIMeHa [OWUIMTalHe TexXHOJIOIMje Y yIIpaBibaiby reoHaciiebeM, certeKiuju
reo-jioKaliyja, Malpamy oOjekaTa reoHacyieba 11 reofyBepsuTeTa, IPOMOLVjI
reoTypusMa U IMpery MH@opMalja 1 3Hama O reoHacsieby. Jeman ox mo-
KylIllaja IpviMeHe reorpadpckor MHGOPMaIVIOHOT cUcTeMa Kajla Cy y IIUTamby
HpUpOIHe BPeIHOCTH jecTe pojekaT 3aBoa 3a samrtuty CpOuje, koju je 3ar1o-
ueo ca peaymzanyjom 2003. rogune. ITpojexaT peaymsosan y I'VIC-y obyxsarta
HpeJicTaB/barbe M Manuparbe 3amTrheHnx IpUpogHMX pecypca (IIpupogHa
Hofpyyja, pesepsaTyi IIpUpoze, CIIOMEeHNIIV IPUPO]Ie, JIOKalyje reoHacieba 1
KYyJITY PHO-MCTOPU)CKI PervoHM), MaJia Fherosa eflyKaTvBHa yHKIIMja HIKa-
Ia Huje peaymsoBaHa (3aBoy 3a samtuty npupome Cpouje, 2015).

CpOuja kao 3emba Koja 00MITyje HpUpOgHMM OoraTcTBMMa 1 reorpad-
CKOM pa3HOJIMKONIINY IpecTaB/ba IPUBJIavuHy JecTHALN]y 3a pa3Boj IreoTy-
pusma. ['eoTypusam y JaHalme BpeMe cBe Bullle Io0uja Ha 3Havajy, a leros
pasBoj ce 3acHMBA Ha IPVUMEHM 3alITUTHUX Mepa Koje ce JJOHOce y Wby
3alITHUTe MpUpOAHOr OoraTcTBa y samrTuheHnM nogpyyjuma. ['eotypusam,
Kao HOBU 1 jOIII YBeK He[IOBOJbHO pasBujeH TpeHp, y Typusmy CpOuje Tpe-
0a ma KopucT MOfiepHY AUTMTaIHY TeXHOJIOIV)jy, KaKo O TakBe JjecTiHa-
Lyje mocTajle aTpaKTUBHe He caMO Ha MCTpaXKuBade U JbyouTesbe mpupose,
Beh 1 3a cBe Jbyfie Koju XKeJjle fla yde O CBeTy Koju Hac oKpyxXyje. [Ipumena
I'C-a y mpeficTaB/barby reosIoIKor Hacsieba y cBpXy pasBoja reoTypusMa
je cacBMM oIlpaBaHa ¢ 0031poM J1a je BehrHa TypucTUUKIMX MHPOpMaIiija
npocropHo opujeHTncana. ['IC omoryhasa koMOuHOBae pa3InanUTIX Bp-
cra nogaraka. Ca pyre cTpaHe, IMHaMIUYHe U HTepaKTUBHe MoryhHocTu
Beb arummkanuja yruiiaze cy Ha HpOMOLMjy M edyKallujy Y TypPUCTUUIKOM
CeKTOpY, IIPMMEHOM MHTepaKTMBHIX TeMaTcKux Marna. Typuctudke tremat-
CKe KapTe MMajy 3HauajHy YJIOTy U IIpeJiCcTaBsbajy M3Bop MHMopMarmja 3a
TypuCTe, IITO MM oMoryhasa fa ucTpaxe, yde, MaeHTUdUKYjy u cHaby ce y
HOBOM V1 HEIIO3HaTOM OKPYXKerby.

Ha kpajy je BaXXHO HaIlacUTV KOJIVKM 3Ha4aj MMa IIVperbe MHpOopMa-
LMja y Be3y ca TeouBep3nUTeToM 1 reostomkum Haciebem. Y CpbOujut je oBo
KpUTUYaH KOpPaK 3a CTBaparbe I103a/IMHe 3Harba Meby jbynMa, y by pas-
BUjakba CBECTH Koja je HoTpeOHa 1a 61 ce o0e3benmIa MO PIIIKa 3a yCIlellaH
pa3Boj IPUHIIMIIA OYyBara MPUpoJHe OaITuHe, a y CKIajy ca TUM Jasba
adupManmja 1 pas3Boj reoTypusMa.

3axBasIHHMIIA

Pap mipericrasrba pesysITaT McTpakuBarba Ha ITpojekTy 0p. 176020, koju drHan-
cupa MuHMCTapCTBO IpOCBeTe, HayKe 1 TeXHOJIOMKor passoja Perry6riike Cpougje.

306



Moeyhnocmu npumene I'IC mexnonoeuje
y wupery ungpopmayuja 3a pasboj ceomypusma - npumep u3 Cpouje

JIuteparypa

l'aspuiosuh, ., Menkosuh, Jb., & benuj, C. (1998). 3amtura reomopdo-
JIoIKMx objekaTa y reoHacsteby Cpouje. 3aumuma npupode, 50, 415-423.

I'eosaBop, - nHemeramm (2015). Kapma eeorowxux sanummubocmu Cpbuje. 1o-
crynHo Ha http:/ / geoliss.mre.gov.rs/geoZanimljivosti/ web/

Byposuh, I1., & Mwujosuh, . (2006). I'eonacriebe CpOuje-peripeseHT HeHOTr
YKYIIHOT TeopyBep3uTeTa. 300pHux padoba — Leoepacpcku gpakyamem Ynubep-
sumema y beoepaody, 44, 5-18.

3aBop 3a 3amrruty npupone Cpouje. (2015). 3awmufiena npupoona dobpa Cp-
ouje. Ilpeysero ca http:/ /serbia.gdi.net/zzps/

JaBHO mpenysehe “Hanponaman napk Tapa”. (2015). [eosoeuja u 2eomopgpono-
euja. JoctymmHo Ha http:/ /www.nptara.rs/np-tara/priroda/geografija /
geologij-i-geoorfologija. html

Jbemesuth, M. A. (2003). 'eoyiBep3uTeT Kao yCiIOB U MICKa3 XXMBOTHE CpeyiHe.
36opHuk padoba — I'eoepacpcku gpaxyamem YVuubepsumema y beoepady, 50, 17-32.

Menxosuh, Jb., Komthas, M., Mujarosuh, M., & Kuexesuh, M. (2015). I'eomop-
porowka kapma penyoauxe Cpouje, 1:300 000. beorpap; I'eononiku 3asop Cp-
6uje. [Ipeysero ca: http:/ / geoliss.mre.gov.rs/karte/ geomorf300.html

IMoxpajuHcku 3aBof 3a samrTuTy mpupope. (2015). Mnbenmap eeonacaeba Boj-
Booune. docrymHo Ha http://www.pzzp.rs/sr/zastita-prirode/ zastita-
geonasleda/inventar-geonasleda-vojvodine html

Criryx0ermn riacavK PerryOrmixe CpOugje (2004). 3axon sauwmumu xubomme cpedu-
ne. beorpap; JIT , Crryx0enn miacamk”, 135/04, 1-16.

Ciryx6enn miacamk Penrybmmke Cpbugje (2009). 3axon sauwmumu npupode. beor-
pan: JIT ,Cnyx6enn miacamk”, 36/09, 1-64.

Crankosuh, C. (2004). Typuctiuka Bajiopusaiiyja reoMopdoIonKmx objexa-
Ta reo-Hacieba Cpowje. [1acruk Cpnckoe eeoepagpckoe opyuimba, 84(1), 79-88.

Pynapcko-reonomikm dakynrer y beorpamy. (2015). Hayuonasnu napx Tapa
(I'MCC). JocrymHo Ha http:/ / geoliss.mre.gov.rs/Tara/

Adnan, M., Singleton, A.D., & Longley, P.A. (2010). Developing Efficient Web-
based GIS Applications. London: Centre for Advanced Spatial Analysis,
University College.

ANON. (1990). Earth Science Conservation in Great Britain: A strategy. Nature
Conservancy Council, Peterborough, UK.

307



@ Yuubepsumem y Beoepaody - I'eoepagpcku paxyrmem — 360pnux padoba 64

Bailey, H., Smaldone, D., Emes, G., & Robert, B. (2007). Geointerpretation.
The interpretative potential of maps. | Interpret Res, 12(2), 46-59.

Bogdanovi¢, S. (2012). Koriscenje GIS tehnologije u izgradnji modela prostornih
podataka. (Master rad). Univerzitet Singidunum, Beograd.

Brocx, M., & Semeniuk, V. (2007). Geoheritage and geoconversation - his-
tory, definition, scope and scale. Journal of the Royal Society of Western Aus-
tralia, 90, 53-87.

Buji¢, T.LJ., Durici¢, M., & Aksentijevi¢, S. (2009). Zasticena prirodna dobra i
razvoj turizma. Rad prezentovan na I International Conference Ecological safety in
post-modern environment. Banja Luka, BiH, 26-27 jun 2009.

Cayla, N. (2014). An Overview of New Technologies Applied to the Manage-
ment of Geoheritage. Geoheritage, 6, 91-102.

Coratza, P., & Giusti, C. (2005). Methodological proposal for the assessment
of the scientific quality of geomorphosites. Quaternario, 18(1), 307-313.

Coratza, P., Bruschi, V.M., Piacentini, D., Saliba, D., & Soldati, M. (2011). Rec-
ognition and assessment of geomorphosites in Malta at the Il-Majjistral
Nature and History Park. Geoheritage, 3, 175-185.

Dogru, A.G., Selcuk, T., Ozener, H., Gurkan, O., & Toz, G. (2012). Develop-
ing a Web-based GIS application for earthquake information. Proceedings
of the XXth International Society for Photogrammetry and Remote Sensing Con-
gress, Istanbul, Turkey, 12-23 July 2004.

Dowling, R.K. (2009). Geotourism’s contribution to local and regional devel-
opment. In C.N. de Carvalho, & J. Rodrigues (Eds), Geotourism and local
development. Proceedings of the VIII European Geoparks Conference, Idanha-
a-Nova, Portugal, 4-6 September 2009 (pp. 15-37).

Giardino, M., Perotti, L., Carletti, R., & Russo, S. (2010). Creation and test of a
mobile GIS application to support field data collection and mapping activi-
ties on geomorphosites. In G. Regolini-Bissig, E. Reynard (Eds), Mapping
Geoheritage (pp. 115-127). Lausanne: Institut de géographie, Géovisions 35.

Giordano, E., Ghiraldi, L., & Perotti L., (2011). Digital tools for collection and
visualization of geoscientific data. Proceedings from the International Sympo-
sium on Geosite Management. Savoie - Mont Blanc, 5-10 September 2011.

Ghiraldi, L., Coratza, P., De Biaggi, E., Giardino, M., Marchetti, M., & Per-
otti, L., (2009). Development and usage of Geosites: new results from re-
search and conservation activities in the Piemonte Region (Italy). Studia
Universitatis Babes-Bolyai, Geologia, 54(2), 23-26.

308



Moeyhnocmu npumene I'IC mexnonoeuje
y wupery ungpopmayuja 3a pasboj ceomypusma - npumep u3 Cpouje

Ghiraldi, L., Coratza, P., & Marchetti, M. (2010). Gis and geomatics application
for the evaluation and exploitation of Piemonte geomorphosites. In G. Rego-
lini-Bissig, E. Reynard (Eds), Mapping Geoheritage (pp. 97-113). Lausanne:
Institut de géographie, Géovisions 35.

Ghiraldi, L., Giordano, E., Perotti, L., & Giardino, M. (2014). Digital Tools for
Collection, Promotion and Visualisation of Geoscientific Data: Case Study
of Seguret Valley (Piemonte, NW Italy). Geoheritage, 6, 103-112.

Gray, M. (2004). Geodiversity - valuing and conserving abiotic nature. Chices-
ter: John Wiley & Sons

Gray, M. (2008). Geodiversity: the origin and evolution of a paradigm. In C.V.
Burek, & C.D. Prosser (Eds.), The History of Geoconservation, Geological Soci-
ety Special Publications (31-36). London: Geological Society of London.

Hose, T. A. (1995). Selling the story of Britain’s stone. Environmental Inter-
pretation, 10(2), 16-17.

Huerta, E., Navarrette, C., & Ryan T. (2005). GIS and Decision-making in
Business: Literature Review. In B.J. Pick (Ed), Geographic Information Sys-
tems in Business (20-36). Hershey: Idea Group Publishing.

Jovanovi¢, V., Purdev, B., Srdi¢, Z., & Stankov, U. (2012). Geografski informaci-
oni sistemi. Beograd: Univerzitet Singidunum, Univerzitet u Novom Sadu.

Joyce, E.B. (1994). Identifying geological features of international significance
the Pacific Way in Geological and Landscape Conservation. In D. OiHal-
loran, C. Green, M. Harley, M. Stanley, & J. Knil (eds), Proceedings of the
Malvern International Conference, 1993, Geological Society, London, UK.

Longley, P.A., Goodchild, M.F., Maguire, D.J., & Rhind, D.W. (2001). Geo-
graphic Information Systems and Science. Chichester: John Wiley.

Luberichs, J., & Wachowiak, H. (2010). GIS supported segmentation study of
visitors to Majorca Island, IUBH Working Paper No. 2. Bonn: International
University of Applied Sciences Bad Honnef.

Markovi¢, S.B., Jovanovi¢, M., Mijovi¢, D., Bokhorst, M., Vandenberghe,
J., Oches, E.A., Hambach, U., Zoeller, L., Gaudenyi, T., Kovacev, N.,
Bogdanovi¢, Z., Savi¢, S., Bojani¢, D., & Milojkovié, N. (2005). Titel Loess
Plateau-Geopark. Paper presented at 2nd Conference on the Geoheritage of Ser-
bia, Belgrade, 22-23 June 2004 (177-184).

Martin, S. (2012). Valoriser le géopatrimoine par la médiation indirecte et la vis-
ualisation des objets géomorphologiques. (these de doctorat). Université de
Lausanne, Faculté des géosciences et de I'environnement.

309



@ Yuubepsumem y Beoepaody - I'eoepagpcku paxyrmem — 360pnux padoba 64

Martin, S., & Ghiraldi, L. (2011). Internet au service du patrimoine. Cartogra-
phie dynamique de I'inventaire des géotopes d'importance nationale. In E.
Reynard, L. Laigre, & N. Kramar (eds), Les géosciences au service de la société.
Actes du colloque en I'honneur du Professeur Michel Marthaler, 24-26 juin
2010, Lausanne, Institut de Géographie, Géovisions, 37, pp. 105-117.

Miller, R K., & Washington, K. (2009). Geotourism. In Travel and tourism market
research handbook. Loganville, CA: Richard K. Miller & Associates.

Pereira, P., Pereira, D., Caetano Alves, M.I. (2007). Geomorphosites assess-
ment in Montesinho Natural Park (Portugal). Geogr Helv, 62(3), 159-168.

Pralong, J.P. (2005). A method for assessing the tourist potential and use of
geomorphological sites. Géomorphologie, 3, 189-196.

Radovi¢, D., Stevanovi¢, V., Markovié, D., Jovanovi¢, S., Dzukié¢, G., & Radovig,
L. (2005). Implementation of GIS technologies in assessment and protection
of natural values of Tara National park. Arch. Biol. Sci., 57(3). 193-204.

Radovi¢, D., Andrian, G., Radovi¢, 1., Srdi¢, Z., & Proti¢, D. (2008). Evolving
GIS technologies in nature conservation and the spatial planning strategy
of Tara NP (Serbia) as a potential UNESCO MAB reserve. Bulletin of the
Serbian Geographical Society, 88(3), 87-100.

Selcuk, T. (2001). Interactive Earthquake Information on the Internet. (M.Sc. The-
sis). Istanbul: Bogazici University, KOERI Geodesy Department.

Servati, M.R., & Ghasemi, A. (2008). Geotourism strategies in Fars. Geograph-
ic Space journal, 24, 23-50.

Sharples, C. (1995). Geoconservation in forest management - principles and
procedures. Tasforests, 7, 37-50.

Stankov, U., Burdev, B., Arsenovi¢, D., & Markovi¢, V. (2012). Understand-
ing the importance of GIS among Students of Tourism Management. Geo-
graphica Technica, 2, 68-74.

Stankovi¢, R., Prodanovig, J., Kitanovi¢, O., & Nikoli¢, V. (2011). Development
of the Serbian Geological Resources Portal. Proceedings of XVII Meeting of
the Association of European Geological Societies, Belgrade, 14-18 September
2011, pp. 61-65.

Stokes, A.M., Cook, S.D., & Drew, D. (2003). Geotourism: The New Trend in
Travel. Travel Industry America and National Geographic Traveler.

310



Moeyhnocmu npumene I'IC mexnonoeuje
y wupery ungpopmayuja 3a pasboj ceomypusma - npumep u3 Cpouje

Suma, A., & de Cosmo, P.D. (2011). Geodiv Interface: An open source tool for
management and promotion of the geodiversity of Sierra de Grazalema nat-
ural park (Andalusia, Spain). GeoJournal of Tourism and Geosites, 2(8), 309-318.

Torfason, H. (2001). Site of geological interest (SGI). Report and draft recommenda-
tions, Group of Experts for setting up the Emerald Network of Areas of Spe-
cial Conservation Interest, Istanbul. Council of Europe, Bern T-PVS, 64, 12.

Wimbledon, W.A., Benton, M.]., Black, R.E., Bridgeland, D.R, Cleal, C.J., Cooper,
R.G., &May, V.J. (1995). The development of a methodology for the selection
of British geological sites for conservation (Part 1). Modern Geology, 20, 159.

Wimbledon, W.A.P., & Smith-Meyer, S. (Eds) (2012). Geoheritage in Europe
and its conservation. Oslo: ProGEO, AIT Otta AS.

311






Possibility of Applying GIS Technology
in Disseminating Information for Geotourism Development - Example from Serbia

Original scientific article

submitted: 4. VI 2015., accepted: 11. I 2016.

POSSIBILITY OF APPLYING GIS TECHNOLOGY
IN DISSEMINATING INFORMATION FOR
GEOTOURISM DEVELOPMENT - EXAMPLE FROM SERBIA

Marija Cimbaljevi¢*!, Ugljesa Stankov*, Nikola Milentijevic¢**

* University of Novi Sad, Faculty of Sciences - Department of Geography, Tourism
and Hotel Management

** University of Pristina, Faculty of Science, temporarily settled in Kosovska Mitrovica

Abstract: The idea of protecting geological heritage in Serbia occurred in late XIX
and early XX century, but not until mid-90s began the systematic separation of ob-
jects, their evaluation and proposal for protection. As a country abound in natural
resources and geographical diversity, Serbia represents an attractive destination
for geotourism development. In the last few years have become available innova-
tive techniques and tools supported by geographic information systems (GIS), which
have left their mark in the presentation of geological data and geological heritage
management. In this paper, in addition to theoretical considerations of geological
terms such as geodiversity, geological heritage and geotourism, in a certain examples
are analyzed the possibility of GIS technology application in geological and geomor-
phological research. Besides that, the emphasis is given on the application and sig-
nificance of geological resources portal in Serbia (GeolISS). Portal represents the basis
for the geological storage of data in digital form, a review of existing data and easier
managing, as well as creating interactive queries. In this way, users have the possibil-
ity to conduct the analysis of spatial data, update data, maps, and display the results.

Key words: geodiversity, geo-heritage, geotourism, GIS, geological information system

! Correspondence to: maja_0206@hotmail.com

313



@ Collection of Papers - Faculty of Geography at the University of Belgrade 64

Introduction

Various aspects of geological and geomorphological heritage are not
studied only from a scientific point of view (Bailey et al., 2007; Coratza &
Giusti, 2005; Coratza et al., 2011; Ghiraldi et al., 2010; Pralong, 2005; Pereira
et al., 2007) but also represents subject of public interest in a form of tourism
focused on geological issues, necessary for better understanding of geologi-
cal diversity. Geological heritage and geotourism are very closely related.

Geotourism is considered as a relatively new concept in travel indus-
try, which has attracted great attention and achieved significant growth in
the last decade. Also represents one of the main branches of tourism indus-
try, which depends on the nature and presents geological phenomena and
their locations for tourists. Geoparks significantly contribute to geotourism
development, which is the counterpart to national parks, whereby their key
values are geological structure and geomorphological content. Geotourism
as a segment of nature tourism with direct and indirect links with cultural
tourism (ores parks, museums and interpretive centers), then adventure
tourism (hiking, speleological tourism, etc.), and even with health tourism,
has evolved quickly with geoparks expansion at the global level since 2000.
For example, National Committee for Geological Heritage in cooperation
with the Institute for Nature Conservation of Serbia and the Department of
Physical Geography at the Faculty of Sciences (Novi Sad) prepared a pro-
ject with the aim that loess profiles as protected natural resources become
the basis for a loess Geopark establishment (Markovi¢ et al., 2005).

Geotourism development contributes quite efficient techniques of
geological heritage conservation, as a result of cooperation between ex-
perts (Miller & Washington, 2009). Geological resources interesting for
tourists were created over a long period of time and record paleontologi-
cal changes in the environment, precisely through study and research into
the environment. Geological history of Serbia was established more than
600 million years. Since the 90s of the last century, have begun procedures
for segregation, evaluation and interpretation of geological heritage ob-
jects according to the principles of ProGEO association. Since 1995, Serbia
become a member of this organization and the same year was established
the National Council of Geological Heritage in Serbia. So far in Serbia is
protected about 80 geoheritage objects, and it actually shows that there
is unplanned protection, since the country has more than 1200 protected
natural heritage values (Il'aBpusosuh et al., 1998).
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Application of GIS in the geological heritage presentation in order to
develop geotourism is fully justified, given that the majority of tourist infor-
mation is spatially oriented. Besides traditional GIS applications in the anal-
ysis of geological basis in the example of Tara mountain, this paper presents
the possibility of applying GIS technology in the function of digital archiv-
ing, settings query, analysing and visualization of geological data. We ana-
lyzed the Web component that relates to the geological resources portal (Ge-
olISS), which combines elements of geo-portal and classic Web applications.
Geological Information System of Serbia is developed and implemented by
a team of Faculty of Mining and Geology, University of Belgrade. It was im-
plemented in ArcGIS 9.3.1 software and contains a web GIS maps, geologi-
cal maps of Serbia with different scales, multimedia content and in addition
offers the ability to search the database (projects, archive documents, bib-
liography, exploitation research). The main characteristic of the geological
information system is providing easy and convenient accesses to people that
are interested in the geological and geomorphological resources, primarily
for practical and educational purposes, and to a lesser extent for tourism.

Theoretical research

The concept of geodiversity

The term “geodiversity” occurs in 1990 as a counterpart of biodiversity
and defines the abiotic components of nature (Gray, 2008), incurred as a re-
sult of the effects array of factors over time (Jberesnh, 2003). Due to mutual
influence, geodiversity and biodiversity can not be considered separately.
The fact of the interconnectedness of biotic and abiotic ecosystem compo-
nents is based on the fact that elements of animate and inanimate nature
have a common history, so they are mutually dependent and permanently
connected. From the 90s, the concept of geological diversity has been differ-
ently defined in different regions of the world.

Australian Heritage Commission has defined geological diversity as
""the range or diversity of geological (bedrock), geomorphological (land-
form) and soil features, assemblages, systems and processes”. Unlike the
previous definition, British definition of geodiversity read as follow: ""the
link between people, landscapes and their culture through the interaction
of biodiversity with soils, minerals, rocks, fossils, active processes and the
built environment”. Having introduced the term geoconservation in or-
der to preserve geological characteristics due to their essential, ecological
and geoheritage values (Sharples, 1995), it was emerged the term of geo-
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logical diversity and at one point it seemed as it is changing the term geo-
logical heritage (Brocx & Semeniuk 2007). However, Brocx and Semeniuk
(2007) state that the term of the geological diversity should not be used as
a substitute for the term geoheritage because geological diversity means
diversity, while geoheritage includes heritage. This means that part of the
word “heritage” in the compound word “geoheritage” can not substitute
diversity, because geoheritage itself includes a specific concept. Authors
(Brocx & Semeniuk 2007) suggested that the term geodiversity should be
applied only to the region or location of certain characteristics, because it
etymologically represents a diversity of geological features. In particular,
it should not be used to indicate the diversity of geological phenomena,
because the concept of geology is broad enough in scope and scale.

The concept of geoheritage

Geoheritage consists of geological, geomorphological, soil, hydro-
logical and archaeological value formed during the long period of the Earth’s
crust creation. Globally, geoheritage received great importance, given that
the processes on Earth that occurred in the distant past are connected with
the ongoing history of human development (Torfason, 2001). The concept of
geoheritage first appeared in 1993 in the literature of second Malvern Inter-
national Conference, held in the UK and deals with geological conservation
(Joyce, 1994). Otherwise, Great Britain is considered to be place of origin of
geoheritage and systematically based geoconservation that represents an in-
tegral component of education, planning, management and tourism (ANON,
1990). It is also considered to be place of origin of geology as a modern disci-
pline. Numerous geoconservation principles adopted at the UK, were accept-
ed also at the global level, in particular the classification based on the inven-
tory and list of locations of importance for geological heritage (Wimbledon et
al., 1995). This process was primarily necessary for the protection of heritage
resources that had been recognized in public and with the aim to preserve its
unique value or the value of the landscape where it is located.

The concept of geotourism

Geotourism could be characterized as the recent evolution of the eco-
tourism concept. Geotourism represents a new niche market which is aimed
at maintaining and improving the geographical features of the area (Stokes
et al., 2003). In addition, geotourism makes and tourism sub-sector, that rep-
resents tourist attraction in a new way (Servat & Ghasemi, 2008).
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Geotourism definition, which was first adopted in the authorized arti-
cle of professional terms (1995) reads as follow: ""The provision of interpre-
tive and service facilities to enable tourists to acquire knowledge and under-
standing of the geology and geomorphology of a site (including its contri-
bution to the development of the Earth sciences) beyond the level of mere
aesthetic appreciation” (Hose, 1995). It also includes the creation of places
where the local people and tourists are free to enjoy the geological land-
scapes and land formations, where everyone can find a variety of interests.
Author Dowling (2009) points out that geotourism may have many different
dimensions and implementations. It can be directed to the designated areas
in nature or specially planned and built environments.

The area of interest in geotourism includes mountain ranges, tectonic
trenches, volcanoes, karst landscapes, desolate (dry) areas, etc. Within these
areas may exist typical soil types. For example, within a special mountain
range there can be glacial or fluvial geomorphological characteristics. In ad-
dition, geotourism can be focused on the cultural and historical aspects such
as facilities constructed of local rock and various forms of mining activities.
In some landscape units suitable for tourism development are legally pro-
tected natural and anthropogenic facilities which increase tourist value of
the area. Therefore, for tourism development in some area, region or country
it is significant to carry out tourist valorisation or evaluate in detail natural
and created values. In the process of geoheritage tourist valorization, rarity,
usefulness and invested efforts are the most important elements to be taken
into consideration (Crankosuh, 2004). According to Hose (1995), geotourism
has the potential to extend tourist season, improve the local economy and
provide additional employment in areas where it is present. In addition, one
of the main objectives of geotourism is the environment preservation and
tendency that through presentation and educational informing about geo-
heritage facilities reduce the percentage of heritage destruction.

Defining GIS technology and Web GIS

A large number of events in our environment has its spatial and temporal
component, ie. information about the area and/or place of events. An impor-
tant system used to manage those spatial data and attributes assigned to them is
called Geographic Information System. GIS has found its application in all insti-
tutions and companies that in some way deals with the space, ie managing and
exploiting of spatial objects such as geology, urban development, water supply,
sewerage system, electricity, transport, ecology, forestry, agriculture, etc.
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At the very beginning GIS was applied as an advanced replacement of
mapping, and the first information systems have been linked to file-systems
and report generation off-line (Huerta et al., 2005). Today, GIS technology
integrates usual database operations such as query, searches, statistical anal-
ysis with the possibility of visualization and spatial analysis provided by
maps. When it comes to the natural environment, GIS allows users to assem-
ble large number of layers containing information about soil, topography,
conservation status of some areas and/or population of endangered species
(Longley et al., 2001). Now, GIS offers great opportunities in the analysis of
Earth’s surface. However, in these analyzes acquisition of geo-data in ap-
propriate resolution is often emerged as a major constraint. With the aim to
overcome this problem, primarily should be done the process of georefer-
encing (across geographic coordinate system particular facilities on the map
are related with their real position). After that, can be generated queries? for
finding relevant information for a specific application (Bogdanovi¢, 2012).
The main applications of GIS are: mapping, measuring, monitoring, mod-
eling and management (Stankov et al., 2012).

In the last few years has been recorded great progress in the number of
Web applications that use techniques based on geographic information sys-
tems. Technologies that allow sharing GIS data on the Internet, such as web
GIS, Open GIS and Distributed GIS have great expansion (Dogru et al., 2012).
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Figure 1 - Geomorphological map of Serbia in the ratio of 1: 300 000
(Menxkosnh et al., 2015)

2 Queries are custom tools that extract large amounts of available data, selecting only
those parts that relate to a specific request
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It should be noted that distribution of data is much more efficient over
the Internet, than the transmission of data over the disks. Web GIS uses Web
technology, thus, through web browsers distribute spatial data to its custom-
ers (Jovanovic et al., 2012). GIS applications in combination with the Internet,
allows posting of cartographic data that are combined with other information,
including descriptive additional content, images, etc. Some authors (Luberichs
& Wachowiak, 2010) particularly emphasize the importance of Web GIS in the
tield of tourism businesses, where dynamic Web maps and GIS applications
with the possibility of spatial queries, have found an important application.

An important part of Web GIS applications is its mapping techniques
or visualization, which enables a presentation of data in the form of maps
(Figure 1) (Adnan et al., 2010). So, maps are the most common method of
geographic information distribution. They can be static with a specific sym-
bology or dynamic where the map itself or observation perspective can be
changed by the user using tools for zoom in or zoom out, so as to observe the
region of interest (Selcuk, 2001). Today, by means of technology advance-
ment, Web GIS goes beyond the usual mapping and provides analytical
functions such as measure the distances in certain area, finding the optimal
way while driving (eg, navigation), finding locations and many other impor-
tant activities in everyday life.

Geological heritage of Serbia

The beginning of idea of geoheritage protection in Serbia dates back
to the late XIX and early XX century, more accurate in 1924 when Petar
Pavlovié¢ suggested protection of Zlotska cave (Byposuh & Mwjosuh, 2006).
Legislation concerning the protection of nature, including the protection of
geological diversity began to change significantly since 1948. The same year
was established the Institute for Nature Protection when also started the of-
ficial protection of geoheritage. That particular testifying regulation on the
protection of geoheritage natural objects (Resavska cave, Ripaljka cave, etc)
has been adopted in the middle of the last century. There were also adopt-
ed two laws that regulate the protection of natural values and resources.
Among those are the Environmental Protection Law (Ciry>x6enm riacHuK
PC [CTPC], 135/04) and Nature Protection Law (CI'PC, 36/09). According
to the Environmental Protection Law, there are seven categories of protect-
ed natural resources: national park, nature park, landscape of outstanding
features, nature reserve, special nature reserve, a monument of nature and
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natural rarities. In mid-90s began systematic separation of geoheritage ob-
jects, their evaluation and propound for protection that was contributed
significantly by participation of Serbia in the European Association for Geo-
logical Heritage Conservation (ProGEO), which deals with identifying and
presenting geoheritage objects. Thus in 2005, the National Council of Geo-
logical Heritage with sixteen working groups that were previously formed,
including Institute for Nature Conservation have published an inventory of
Serbia geoheritage, which includes about 650 geological, paleontological,
geomorphological, speleological and neotectonic structures (IToxpajuHckm
3aBof, 3a 3amrtuty npupomne, 2015). Objects in the inventory have the status
of registered natural resources, representing areas, types and movable natu-
ral resources of importance for protection, which have not been initiated or
implemented method of protection (CI'PC, 36/09). It turned out that the re-
sults of individual groups research have particular importance for modern
tourism, because the valorization of natural and anthropogenic values can
accomplish a particular economic (material gains) and social effects (contri-
bution to training, education, culture, nature protection, its improvement,
rational use, etc.) (Crankosuh, 2004). Area under natural monuments are
- geoheritage objects of Serbia (gorges and canyons, caves and karst hole,
springs and wellheads, viewpoint and other relief forms, significant geologi-
cal sites) is 8 100 hectares (Torrent et al., 2009).

Institute for Nature Protection has so far protected about 80 geoherit-
age objects, mainly speleological character. Among the geological sites, 16
have been declared as natural areas of particular importance (national parks,
landscapes with outstanding features and nature reserves), and their con-
servation is organized within the protected area. Other localities have been
designated as natural monuments and are classified into 4 groups: geologi-
cal (12), geomorphological (14), hydrological (12) and speleological (26).

The importance of GIS for tourism promotion

The development of technology in the past few years led to appear-
ance of innovative techniques and tools - Geo web applications (supported
by Geographical information system) which left trace in many areas includ-
ing managing of geo-inheritance (Ghiraldi et al., 2009; Ghiraldi et al., 2010)
and studies about geodiversity and geoconservation (Giordano et al., 2011).
Considering that Web GIS allows connection of all components via the In-
ternet, presenting a variety of data, algorithm analysis, user and techniques
of visualization which can be located at any place on the Internet, presenting
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and connecting themes about geodiversity via Web GIS is completely legiti-
mate (Suma & de Cosmo, 2011).

For understanding, preserving and development of geographical in-
heritance the following procedures are necessary: identification, estimation,
mapping and distribution of specialized information (Cayla, 2014). Each of
these phases can be implemented according to these new technological solu-
tions (GIS, Web mapping, mobile interaction, geo-basis data). This techno-
logical progress contributed to obtaining special data. At the beginning of
XXI century mobile devices with GPS and GIS are produced, which allow
acquisition of field data which are georeferented directly in geographical in-
formation system (Giordano et al., 2010). Besides, GIS tools allow integration
of data from different sources (Ghiraldi et al., 2014). That also enables the
development of database of geological and geomorphological objects, and
after a number of steps like investing, resource estimation, protection, the
development of active scientific research (Wimbledon & Smith-Meyer, 2012)
and it’s presenting on a map.

GIS technology can be very significant in estimating natural re-
sources, and on the basis of available data it can provide a high quality basis
for a viable resource management and protection of the area with large geo-
logical and biological variety. Serbia has got a great number of geologically
interesting places, although they should not be judged only as geological,
but also their touristic potential should be taken into consideration. In this
work an example of GIS analysis of geological ground of Tara National Park,
which is one of the most examined national parks in Serbia (of the specific
geomorphological, geological, hydrological characteristics, an extraordinary
biodiversity) is presented. NP Tara includes the biggest parts of mountains
Tara and Zvijezda which are naturally separated by cliffs of Derventa. The
characteristics of Tara mountain are mountain peaks and areas cut up with
river and stream valleys (Derventa, Raca, Beli Rzav). The area of Tara moun-
tain distinguishes itself with high geological variety considering its origin,
structure and age (Radovi¢ et al., 2008), which gives evidence of long, turbu-
lent geological history (Figure 2).
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Figure 2 - Geology of the Tara mountain area (generalized)
(Radovic et. al., 2005; JapHO Tipeny3ehe “Harrmonammam mapk Tapa”, 2015)

This mountain massive is made of paleozoic slate, limestone of upper
and middle Trias, sandstone, delluvial-alluvial layers and other (Radovic et
al., 2008). Besides, National Park is characterized by a variety of geomorpho-
logical shapes as canyons (canyon of river Drina), cliffs, caves of which the
most popular are the cave of Perucac and Topla pe¢ (protected as a natural
monument), then valleys, holes, gorges and others. The application of GIS
in geomorphological research provides more complex insight in the process
of the beginnings and the development of different types of relief. At the
same time it is possible to provide protection of natural values and create
conditions for their touristic potential. Although, in order to achieve that,
it is necessary to analyze the extensiveness of data which characterize these
places, and other natural and social factors as well. One part of touristic offer
on Tara mountain includes geological and hydrological inheritance which
is not valued properly. Considering the fact that a small number of these
objects and terrains are put under the state protection, the need of improv-
ing the environment through geotouristic development is imposed. Besides
extraordinary geological and geomorphological inheritance it is also impor-
tant to promote objects which are important historically, archeologically and
culturally and which represent the identity of the specific area. In order to
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value geological inheritance of Tara mountain completely and to be included
into geotouristic offer, the rest of its cultural and natural inheritance should
be separated. From the research point of view valuable objects and resources
pointed out. In Figure 3, GIS of NP Tara including information about the
type of ground usage, natural preserves, settlements, roads, touristic objects,
natural monuments is presented.
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Figure 3 - The method of land use in the Tara National Park
(Radovié et. al., 2005)

For creating a unique map of geological inheritance of Serbia, in pro-
motion of tourism, data which represent the result of a number of geological
and other multidisciplinary researches are important. That means that a rel-
evant documentation (graphic documentation) should be collected, the terrain
should be explored, geological, hydrological, topographical and other condi-
tions should be determined. In that way a unique database can be made in GIS,
and the first steps have been successful which is confirmed by geological infor-
mation system was designed for practical and educational purpose, by improv-
ing its functions, a quality basis for promotion of geological inheritance could
be created (for example: a map of geological curiosities of Serbia, Figure 4).

Concerning tourism success, in the geotourism case, it will depend on
the country’s ability to develop, manage and promote touristic resources
successfully. GIS achieves its real use in the promotion of tourism when it
represents its results on the Internet, for example interactive maps (Jovanovié
et al., 2012). Jovanovi¢ and others emphasize that for tourists the most im-
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portant advantage of using GIS is visualization of tourist destinations and
places through maps, digital pictures and videos, information about tourist
locations, specific routes, and interactive maps as a result of personal inter-
ests of the things that are interesting for tourists. According to that, provid-
ing cartographic (statistic and interactive) information about touristic des-
tinations and objects concerning geoinheritance through Web, would influ-
ence the promotion of a great number of destinations, spreading information
about geological inheritance, and further development of tourist industry.

Geological information system of Serbia (GeolISS)

The development of database for geological and geomorphological ob-
jects, as their presentation on the map as well is simplified by using geographi-
cal information system. Geodatabase contains groups of data which represent
geographical information concerning generic GIS model of data collected by re-
searches on the field, satellite and aero shots, historical maps, etc (Martin, 2012).

Geological information system (GeollSS) represents basis for preserv-
ing geological data in digital form, finding and access to geospatial and easier
manipulation of data as well. In that way GeolISS allows users to create ques-
tions, do the analysis and update data with presenting the results as a final
step. The portal is based on classical Web applications so that it can provide
access to geological contents (especially maps) integrated into Web site and
connected with geographical services via the Internet (surfing and access to
needed information). It is implemented and realized by experts of Mining-
geological College in Belgrade through three successive phases, and financed
by the Ministry of environmental protection, mining and spatial planning.

Web portal for geological resources of Serbia is realized by modern
Web and GIS technology, more precisely in ArcGIS 9.3.1. technology as
a group of. Net class, hence represents extension of ArcGIS (Stankovic¢ et
al., 2011). The content of GeolISS portal makes the part dedicated to car-
tographic survey of spatial data, active pages for surfing and the database
and multimedial part (Stankovi¢ et al., 2011). Within a few of Web GIS pro-
jects geological data whose presentation is simple are implemented. Besides
distributing data Web implementation of GeollISS, portal aims at presenting
basic geological data of recent and momentary geological research in Ser-
bia. It is provided through examining cartographic content and searching
for information. Georeferented database are presented through maps, based
on printscreen groups of data (General geological map of Serbia, 1:100 000

324



Possibility of Applying GIS Technology
in Disseminating Information for Geotourism Development - Example from Serbia

(printscren), geological map of Karpat-balkanidi, and on the vector’s (Gen-
eral geological map of Serbia, 1:100 000 (vector), Map of NP Perdap, map of
geological sights in Serbia) as well.

“Basona sapous
Mpanou baka
leomop@anownm
J8 Jogan od FORANMTATA y OXBMDY
me; y

Hanasa ce 5
Kypuymnwje. Hagorna Bapow j@ CBe0K reonowsmx NPOUECa Koju Cf ce

RoOAMAN Kaga cy Gecrerm
Itmm“f\lby‘:ﬂll sany ow Yy heppaua

@

| ﬂlumwawal Illwumauml ﬂucui |u:ramm| [OnmuvreumnewMW|mlmnm,'Eemg,z‘“J

Figure 4 - Detail from the map of geological curiosities of Serbia
(Teo3aBop - HemeTarm, 2015)

Multimedial part of Web portal includes part of the portal which con-
cerns geoinheritance and geodiversity of North-west Serbia in the period
between 390 and 65 million years. This part of portal consists of the part with
photo gallery, presentations and video clips and part designed for presenta-
tion of mineral resources of Serbia (Stankovic et al., 2011).

For geological locations database in geographical information system is
made. In that way a thematic map combining geological and geomorphologi-
cal signs and other territorial elements is created. In this case the portal gives
the possibility of searching objects of geoinheritance based on the modern
way of searching which is based on a number of criteria (Figure 4). This can
provide detailed information about geoinheritance in Serbia, which can give
information about geological treasure available in Serbia, objects location, etc.

Loading different layers and managing them in different proportion
is possible by using commands zoom and pan. Besides, it is easy to reload
georeferented , objects” in the map and access the attributes related to them
by using these tools (Figure 5).
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Figure 5 - Map of Tara National Park
(Pymapcko-reosnomku dakysrrer y beorpazy, 2015)

These maps are dynamic, which can be seen through several character-
istics: usage, flexibility and interactivity (by using tools as zooming, naviga-
tion, measuring) (Martion & Ghiraldi, 2011).

Applying GIS technology in this way spreading information about ge-
ological resources in Serbia can be provided, analysis of geological and other
data, their exchange, which can represent a significant support in develop-
ing and promotion of geotourism.

The development of geological information system, the treasury of
geological data is a convenient solution which can provide managing and
preserving geological database systems so that it can be interesting, avail-
able and shared in public. This project is developed because of the fact that
progress in information and communication technology, discovering knowl-
edge, information and knowledge about geodiversity can be presented and
researched better. In a way this portal provides the way of modeling geo-
diversity components and their presentation in digital form, and this can
further provide access to information about geodiversity and their exchange.

Conclusion

In the last few years applying new technologies contributed a lot to
the process of systematization of geoinheritance and presentation of geodi-
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versity through different stages. A great number of achievements based on
usage of digital technology like geographical information system, contrib-
uted to the development of new information systems which are important
for preserving geological data in digital form, managing data more easily,
and their simpler revision as well. So highly developed innovative projects
like GeolISS portal, which is an extension of ArcGIS, opens possibilities for
new projects and applications in different stages of presenting geological in-
formation. Its significance can be seen through simple performing activities
concerning planning, researching, deciding, projecting and implementation
in geology and similar disciplines related to the environment.

Major projects concerning the usage of digital technology in managing
geoinheritance, selection of geolocations, mapping objects of geoinheritance
and geodiversity, promotion of geotourism and spreading information and
knowledge about geoinheritance haven’t been done in Serbia so far. One at-
tempt of applying geographical information system concerning natural val-
ues is a project of Institute for the protection of Serbia started in 2003. The
project realized in GIS includes presenting and mapping of protected natu-
ral resources (natural areas, nature reserves, natural monuments, locations
of geoinheritance and cultural-historical regions) although its educational
function has never realised (3aBop, 3a 3amrruty ipupoge Cpouje, 2015).

Serbia as a country rich in natural resources and geographical variety,
represents an attractive destination for the geotourism development. Nowa-
days, geotourism is gaining importance, and its development is based on ap-
plying protective measures which are brought in because of the protection of
natural resources in protected areas. Geotourism, as new and insufficiently
developed trend in Serbian tourism should use modern digital technology,
in order to make these destinations attractive, not only for explorers and
nature lovers, but for all the people who want to study the environment as
well. Application of GIS in presenting geological inheritance for the purpose
of geotourism developing is legitimate concerning the fact that most tourist
information is spatial orientated. GIS allows combining different types of
data. On the other hand, dynamic and interactive possibilities of Web appli-
cations affected the promotion and education in touristic sector, by using in-
teractive thematic maps. Touristic thematic maps have a significant part and
represent source of information for tourists, which allows them to explore,
learn, identify and manage in a new and unknown environment.

At the end it is important to emphasize how important spreading in-
formation related to geodiversity and geological inheritance is. In Serbia it is
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a critical step of creating basis of knowledge among people, for the purpose
of developing consciousness which is necessary for providing support for
successful progress of preserving nature principles, and according to that
further affirmation and development of geotourism.
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