Obpaszar Op 2.
TEXHUYKU ®PAKYJITET Y BOPY YHUBEP3UTET Y BEOTPAJTY

BERE HAYYHHX OBJIACTH TEXHHYKHX HAYKA
Bpoj 3axTeBa:
Hatym:
3AXTEB
3a JaBamb€ CarJacHOCTH Ha pedepart o ypah)eHOj TOKTOPCKOj AMCePTALMjH

Momnumo n1a, cxoaHo wiany 46. cras 5. tauka 4. Craryra YHuBepsurera y beorpany (“I'macHuk YHuBepsutera”
opoj 131/06), mare carmacHocT Ha pedepart o ypaheHoj TOKTOPCKO] JUCEPTALM]H KaHIuaTa:
HUanujene (Pade) Boze

KAHAWUIAT: Aanujena (Pade) Bosza

[TpujaBuia je JOKTOPCKY AMCEPTAIH]y IO HA3UBOM:

MO/IEJIOBAIBE TIPOCTOPHUX H BPEMEHCKHX IIPOMEHA KBAJIHTETA IIOBPHIMHCKHX
BOJ/IA

N3 nayune obnactu: UH:KemHepCKH MEHAUMEHT

Vuuep3urer je mana 22.12.2014. rogune cBojum aktoM mnoja Opojem 61206-5226/2-14 nao cariacHOCT Ha
npensor teme auceptanuje koja rnacu: MOJAEJIOBAIBLE ITPOCTOPHUX H BPEMEHCKUX ITPOMEHA
KBAJIHTETA IIOBPIIITHHCKHX BOJIA

Komucwuja 3a orieHy 1 010paHy JTOKTOPCKE TUCEpTallije KaHIuaaTa:
Hanujene (Pade) Boze

obpa3oBaHa je Ha cenHunu oxpxanoj 21.01.2016. rogune, omnykom ¢paxynrera mox 6p.V1/4-5-5.1,y cacraBy:
Hwme u mpe3nMe wiaHa KoMucHje / 3Bambe / HaydHa obaact / ycTaHOBa y K0joj je 3amociieH

1. np Munosan Bykosuh, pea. npogecop, mH:kemepcku MeHauMeHT, Texanuku Pakyarer y bopy, MenTop
2. np lpenpar Hophesuh, nouent, un:kemepckn MmenaumenT, Texunuku Pakyarer y bopy, wian
3. np /bubana Takuh, Ban. npodecop, xemujcko un:kemepcTBo, TexHosomkn dakyarer JleckoBan, yian

HacraBHo-nayuno Behe dakynrera mpuxBaTiiio je uspemraj Komucuje 3a orieHy u o0paHy JOKTOPCKE
JMcepTalrje Ha CeaHUIH oapxkanoj nana 18.02.2016. roaune, moa 6pojem: VI1/4-6-4.

[Hexan dakynrera

[Tpod. ap dparana Xuskosuh

[Ipuior:

1. M3BemITaj KOMHCH]jE Ca IIPEIUIOrOM

2. Akt HacTaBHO-Hay4HOT Beha dakyireTa o ycBajamy H3BEIITaja.

3. IIpumende nate y TOKy CTaBJbamba M3BELITAja HA YBUJ jaBHOCTH, YKOJHMKO je TaKBUX NMpHMe0H 0110



Yuusepsurtet y beorpany
Texuuuxku paxkyarer y bopy
bpoj: V1/4-6-4

bop, 19. 02. 2016. rogune

Ha ocnoBy unana 47. Craryra Texauukor dakynrera y bopy, Hacrasno nHaydno Behe ®dakynrera,
Ha ceaauiy oapxanoj 18. 02. 2016. rogune, 1O0HETO je

ONJVKY

| VcBaja ce MszBemraj Komucuje 3a omeHy u oabOpaHy IOKTOPCKE IHUCEPTANMje KaHIWMIATa:
Janujene Bo3a, numi. MHX. WUHXK. MEHalIM. - MacTep, MOJ Ha3WBOM: ,,MOHEJIO0BaAHKE NMPOCTOPHHUX H
BPEMEHCKHMX NPOMEHA KBAJIUTETA MOBPIIMHCKUX BOAA*, HAa KOjU HUje OMIIO MpUMEOu.

Il Yuusepsurer y beorpany je mana 22. 12. 2014. roguHe a0 carjacHOCT Ha MHPEAJIOT TeMe
TOKTOPCKE ANCEepTaLyje.

Il PagoBu u3 HayyHUX yacomuca ca JIUCTE Koja je yTBpeHa Kao pelieBaHTHA 32 BPEIHOBAE
Hay4YHE KOMIIETEHIIH]j€ y oipel)eHOM HaydHOM TOJbY:

Panx y mehynapoanom yaconucy

Kareropuja M23:

1. Voza, D., Vukovi¢, M., Takié, Lj., Arsi¢, M.: 2015. Spatial and seasonal variations in the water
quality of the Morava River System, Serbia. Fresenius Environmental Bulletin, vol. 24, no. 3, pp. 1119-
1130, 2015 (IF=0.378, 2014) (ISSN: 1018-4619).

IV NmeHoBana he OpaHuTH JOKTOPCKY qucepranujy npea Komucujom y cacraBy:

1. np Munosan BykoBuh, penoBuu npodecop Texuuukor akynrera y bopy — menrop;
2. np Ilpenpar HBophesuh, nouent Texuuukor dakynrera y bopy - unas;
3. np Jbuibana Takuh, Banpennu npodecop Texnonomkor dakynrera y JleckoBily - 4iaH.

V Opnyky noctaBuTd HaanexxHoM Behy nayunux obnmactu YHuBepsutTeta y beorpany, pamu
JaBama caryiacHocTu. J[oKTopcka mucepTanyja u3 ctaBa 1. oBe OJyIyKe Mmojo0Ha je 3a 0J0paHy HaKOH
no0ujama cariacHOCTH nMeHoBaHoTr Beha YHuBepsurera.

VI O tepMuny onbpaHe OmaroBpeMeHo ce o0aBeliTaBa CTpy4YHa ciyx0a pagu oOaBibama
MPETXOAHUX aKTUBHOCTH.

JocTraBuru: IMPEJICE/IHUK
- IMEHOBAHO] HACTABHO HAYYHOI' BERA
- Behy nayunux obnactu YHusep3ureta y beorpany
- CTYJIEHTCKO] CIIyXOH JEKAH
- apXUBHU

[Ipod. np Hparana XXuskosuh



YHUBEP3UTET Y BEOI'PAAY
Texuuuxku paxkyiarer y bopy

HACTABHO-HAYYHOM BERY
IIpeamet: Pedepar o ypahenoj nokTopckoj aucepranuju Kanauaatkumwe Janujene Bosza, mur.
WHX. HHX. MCH. - MacTep
Onnykom HacraBHo-HayuHor Beha Texmmukor dakynrera y bopy, 6p.VI/4-5-5.1. on 22. janyapa
2016. roguHe, UMEHOBAaHU CMO 3a wiaHoBe Komucuje 3a mperies, oleHy U o0paHy JTOKTOPCKE
nucepranyje kanaunata M.Sc. Jlaaujene Bo3a mo HacmoBoM:

,,MOJICJ'IOBZIH)C MMPOCTOPHUX U BPEMEHCKHUX ITPOMEHA KBAJTUTETA NMOBPIIUHCKHUX BOJa%

[Tocme mpernmena nocraBibeHe JlucepTrammje W Apyrux mnparehux marepujaia W pasroBopa ca
Kannunarkumom, Komucuja je caunnuna cneaehu

PE®OEPAT

1. YBOJ

1.1. HacnoB 1 00uM gucepraruje

HacnoB pmokTtopcke amcepranuje je: MoaenoBame NPOCTOPHHX M BPeMEHCKHX MpPOMeHa
KBAJINTETAa NMOBPLIMHCKUX BOJAA, Koja je HamucaHa Ha 140 crtpaHa M cacToju ce oJ cenaMm
NOTJIaBJba; Ha Kpajy je Jar Imperie] KopUIIheHHWX JUTepaTypHUX H3BOpa, Ouorpaduja
KaHUJIaTKUbE, T€ IPHIIO3H.

1.1. XpoHoJsoruja ogo0OpaBama M u3pajie Jucepraimje

Kanmunatkuma [lanujena Bosza, numioMupaHu MHXKEHEP HHXEHEPCKOT MEHAIMEHTa - MacTep,
ymucana je mkoncke 2009/2010 roguHe TOKTOpcKe akageMcke cTyauje Ha TexHuukoM (hakyiaTery y
Bbopy — crynujcku nporpam: MHkemepcK MEHAIMEHT.

Kangunatkumu je pememnma Op. 1/6-627 u 1/6-723 omoOpeH cTatyc MHpOBama Ha JOKTOPCKHM
cryaujama y nepuoanma oxa 4. maja 2010. rogune o 3. asrycra 2011. rogune u ox 19. ¢pebpyapa
2014. o 19. maja 2014. rongune 300T MOPOAUIHCKOT OJICYCTBA M OJICYCTBA PaJid HETE JIETETA.

Omnykom HacraBHo-Hay4Hor Beha Texuuukor dakynrera y bopy, 6poj VI/IV-19-7.2a, Ha cennuim
onpxkanoj 25. centem6pa 2014. rogune, popmMupaHa je KOMHCHja 32 OLIEHY HayYHE 3aCHOBAHOCTHU
IpEeAIOKEHEe TeMe JTOKTOPCKE TUCEpTaIyje.



Onnykom HacraBHo-nayunor Beha Texuuukor ¢akynrera y bopy, 6poj VI/4-20-12.1, Ha ceqHumnm
onpxkanoj 30. okroOpa 2014. roawHe, YCBOjeH je WH3BEIITa] KOMHUCHjEe 3a OIICHY HaydHe
3aCHOBAHOCTH TPHjaBJbEHE JOKTOPCKE JAUCEPTAIH]E.

Behe nayunux oOmactu TeXHMYKUX Hayka YHuBep3uTera y beorpany je Ha ceqHunu oapxanoj 22.

nememOpa 2014. romuHe noHeno omnyky, Opoj 61206-5226/2-14, o naBamy carjiacHOCTH Ha
IpPEJIOr TeMe JTOKTOPCKE TUCepTallyje.

1.3. Hayuna obGaact guceprauuje

[IpenMeT wcTpakuBamba JOKTOPCKE AMCEpTAlldje TPHUMaga HaydyHOj OOJIACTH mexHuuKe Hayke,
OJTHOCHO YKO] Hay4HO] 00JacTh uHocervepcku meHayumenm 3a kojy je Texunuku daxynrer y bopy
aKpeIMTOBaH.

1.4. buorpadhcku nomany o KAaHINAATKUELU

Kangunatkuma [lanujena Boza je pohena 20. janyapa 1983. ronune y 3ajeqapy. OCHOBHY LIKONY U
ruMHa3ujy ,,bopa Crankosuh* 3aBpmmia je y bopy.

OcHoBHe ctyayje je ynucana mkoscke 2002/03. rogune Ha [IpupogHo-maremaTnykoM (akyiaTeTy
Yuusep3uteta y HoBom Cany, Ha Ojnceky 3a reorpadujy, Typu3aM B XOTEJIHjEPCTBO, HA KOME je H
muruiomupana 2007. roguHe ca OMIITUM ycrexoMm y Toky cryauja 8,03/10 u ouenom 10 Ha
TUIIOMCKOM HCITUTY.

Macrep cryauje je 3aBpumia 2009. rogune Ha TexHuukoM ¢akynrery y bopy Ha Opceky 3a
WHXXEHEPCKU MEHAIMEHT, ca MTPOCEYHOM OIIEHOM Yy TOKY ctyauja 9,57/10 u onenom 10 Ha ogOpanu
Mmactep paja. Mcre ronuHe ynucana je JOKTOPCKE akaJleMCKe CTyIije Ha UCTOM (paKynTeTy.

Kangunnarkuma Jlanujena Bosza je ox oktoOpa 2008. ronune 3amnocieHa Ha TexHU4koM (akynrery
y Bopy — Hajnipe y 3Bamy capajJiHUKa y HACTaBH 3a yXKy HaydyHy oOjact [IpymTBeHe HayKe, a 3aTUM
(om 2009. rommHe) y 3Balby aCHCTEHTA 3a y)KY HaydHY oOnact JlpylmTBeHe Hayke. AHTa)KOBaHa je 3a
u3Boheme BexOuM u3 mpenmera: OcHoBU coruonoruje, Kynrypa komyHukammje u OgHOCH ¢
jaBHomIhy.

2. OIMUC JUCEPTAIIMJE

2.1. Caapkaj nucepraiuie

Hucepranuja je Hanmucana Ha 140 cTtpaHa U cacToju ce oJ] 7 MoOryiaBJka, onorpaduje u mMoTpeOHUxX
nparehux caapxaja:

VBon

JIutepaTypHH MperJie]] U aHallu3a 10CaJallllbuX UCTPaKUBamka Y 00JIaCTH KBAJIUTETa BOJa
Jlepunucame nmpenMera UCTpaKUBamba U UCTPAKUBAYKUX XUIIOTE3a

3aKOHCKE peryinaTuBe U MOHUTOPHUHT KBAJUTETA MOBPIIMHCKUX BOJA

MeToa0a0MKN NPUCTYI

Pesynrtatu u auckycuja

3akJpyyak

NogakrwnpE



JIureparypa

[Tpusnor

buorpaduja

[Tpunor 1 — M3jaBa o ayTopcTBY

[Tpuitor 2 — M3jaBa 0 HCTOBETHOCTH IITAMIIaHE M €JICKTPOHCKE Bep3HUje JOKTOPCKOT paja
[Tpunor 3 — M3jaBa o kopunihemy

JlucepTanuja je wiIycTpoBaHa ca 28 ciuka U caapku 27 tabena, a JIMTEpaTypHH MpPEre CaapKu
nonxatke o 162 pedepentre.

2.2. Kparak 1puka3s nojeInHayHuX [IOIIaBJba

Y npBOM U YBOJTHOM IOTJIaBJbY M3JIAXKE CE OCHOBHA MTOCTABKA JIa PEKE MPE/ICTaBIbajy Haj3HAYAjHU]EC
KOITHEHE BOJHE pecypce, Te Ja TpeBeHIMja W KOHTposa 3araljeHocTd peka u o0e30ehuBame
Moy37aHuX WHpOpMaIHja O KBAIUTETY BOJA MPEACTaBbajy UMIIEPATUB YCIOCTaBJbakhy e(HUKACHOT
MeHaMeHTa. 30or Opure na O6u mnujaha Boja MoOrja MOCTAaTH YIPOXKEH pecypc, MoOOJbIIame
KBaJIUTETa MOBPIIMHCKUX BOJA IMOCTAJO je ropyha Tema Kako y IIOOaJHHUM OKBHPHMA, TaKO U
VHYTap HallMOHATHUX TPAHUIIA.

Y Apyrom ImoriaBjby Cy CaXeTO NPEACTaB/bEHM HOBUJU PE3YJITaTH MCTpaXKuBama Yy 001acTH
KBaJIUTETa BOJA. YKA3aHO je Ha CYLITHHY pajioBa U3 Pa3HOBPCHUX YacONMCa, IPETEKHO U3 00IacTu
€KOJIOLIKOT MEHAIIMEHTa, a KOjJU Ce OJJHOCE Ha: ojjpehuBame KBaJIUTeTa BoJa, MpolieMe Be3aHe 3a
BUXOBO 3araleme, Ka0 W MPUMEHY MYJITHBApUjallMOHUX TeXHHUKA ((haKTOpCKa aHaiIM3a, aHau3a
IJIABHUX KOMIIOHEHTH, KIJIACTEep aHalu3a W JUCKPUMHUHAIMOHA aHAINW3a) W TEXHHUKAa KOHTPOJIE
KBAIUTETa y IWJbY HUIEHTU(PUKOBaWkA W3Bopa 3arahema, nedunucama, npahema U mnpenBuhama
MIPOCTOPHUX U BPEMEHCKUX MPOMEHA KBAJUTETA BOAA.

Y Tpehem mnornaBby je JeTajbHUje H3JI0KEH MpPEeIMET HCTpaxuBama U 00pas3siokeHe Cy
nocraBjbeHe xunorese. Peunu cuctem MopaBe, HECYMIBLHBO, ITPEACTAaBIbA je/laH O] Haj3HAuajHUjUX
BoHUX pecypca CpOuje, a y nuiby OOHOBE M 3alUTUTE OBOI €KOCHCTEMa MOTPEOHO je, Hajmpe,
Iperno3HaTu npodieMe Be3aHe 3a KBAUIUTET BOJA U U3BPIIUTH HUXOBY Kinacupukanyujy. I[lotom je
HEONMXOAHO, TmpahemeM TNPOCTOPHMUX W BPEMEHCKHUX TIPOMEHA KBAJIUTETa BOJAA, Pa3BUTH
KBaJIUTaTUBHE M KBaHTHTAaTHBHE Mozene. Ha ocHOBY kpeupaHux mojena Moryhe je yCrocTaBHTH
e(puKacCHy MpeXy MOHUTOPUHTA U OMOTYhHUTH O1aroBpeMeHy peakliijy y IUJby ClIpeuaBama Jajber
HapyIlaBama KBATUTETA BOJIE PEYHUX EKOCHCTEMA.

MOHHMTOPUHTOM KBaJUTETA BOJIE HACTaje KOMILJIEKCAH CKYII MMOJaTaKa, 4rja je CIOKEHOCT MPOTYKT
BEJIMKOT Opoja MEpHUX CTaHWUIIA, MOKa3aTesha KBAIUTETA M JNYrOpOYHHUX Nepuona npahema. Takse
MOJIaTKE je TEIIKO MHTEPIPETUPATH U aHATU3UPATH, ali ¥ U3BYhH U3 BUX MOoy3aHe HHpopMaIuje
Ha OCHOBY KOjHUX C€ MOXE€ YCIIOCTaBUTH ONTHMAlHA CTpaTerdja. Y3eBIIM y 003Mp HaBeIeHO,
KaHJIUJATKUba je TOCTaBUa HWHUIMJAIIHY XWUIIOTE3y Jla C€ HPUMEHOM MYIAMUEAPUjaAYUOHUX
CMAMUCMUYKUX MEXHUKA MOdCe U3BPUIUMU Cc8eo0yxeamHua oyeHa, npahere u npeosularve
npomeHa Keanumema 8ode peunoe cucmema Mopase.



VY 4yeTBpPTOM MOTJIaBJbY je MpobIeMaTHKa OuyBama U 3alITUTE BOJHUX €KOCHCTEMa carjiefjlaHa Kpo3
NpU3MYy aKTYeJIHHMX 3aKOHOJAaBHHX OKBUpa (YCBOJEHUX IUPEKTHBA M PpEryjaThBa), KojuMa ce
MPONKCYjy CTaHAapIy KBaJUTETa BOJE U afekBaTaH MoHUTOpUHT. KoHcTaryje ce, n3mel)y ocranor,
na Espornicka yauja (EY) 3HauajHO AONMPHHOCHU 3alITHTH U OYyBamby BOJHUX pecypca U KUBOTHE
cpenuHe, cMaTpajyhu BX HOCHOIIMMA OJP>KUBOT pa3Boja y 21. Beky. Ctora, oHa HUje TPEmycTUia
OBaKO Ba)kKaH 33/1aTaK CaMOCTAJIHOM OJJTyYMBamy 3eMalba WiaHula, Beh je HampaBuiia JeJUHCTBEHY
U CBEOOYXBaTHY CTpaTerujy 3a 3allTUTy M yIpaBibalkbe BOIHUM pecypcuma. OKBUPHOM
JUPEKTUBOM O BojJlama, Ha mpumep, EY je uneHtudukoBaia Tpu BpCcTe MOHUTOPHHIA: HAJI30PHU
MOHUTOPUHT (CTIPOBOJM ce y IWJbY IMOTBphMBama pe3yirara A0OUjEHHX AaHAIU30M PH3HKa,
Ipero3HaBama JYrOpOYHUX TPEHI0BAa KpeTama KBaJWTETa BOAEC M Kpeupama HajaJeKBaTHH]jE
CTpaTerdje MOHUTOPHHIA); OINEPATUBHH MOHUTOPHMHI (3amarak My je Aa JeuHHINE yrpokeHa
BOJHA Tella, KA0 M OHA 4YHjU je KBAJMTET BOJEC Yy OIAJamy); Te UCTPAKMUBAYKH MOHHUTOPHHT
(mpeno3Haje y3podHUKe Jioller KBaiuTera Boje). Ha kpajy oBOr ImoriiaBiba je OnucaH 3aKOHOJAABHU
OKBHp Yy 0BOj obusiactu y Peny6nunu CpOuju.

VY meToM I0riaBiby je 00pa3iokeH METOAOOIIKH IPUCTYI KOJU je IPUMEHEH Y OBOj TOKTOPCKO]
aucepranvju. KoHcaroBaHO je na Cy TpaJUIMOHAIHU HM3BEIITajU O CTamky KBAJIUTETa BOJA
Pa3IMUUTHX BOJHHUX pecypca 3acTapelid M Ja Ce IPETeXHO OJHOCE Ha TEXHWYKY M JAETaJbHYy
MHTEPIpETalMjy MOjeAUHAYHUX TIapamerapa, 4YMMe H30CTaje CBeoOyxBaTHA OICHAa CTereHa
3arahjeHoCcTH. Y IIMJbYy MpPEBAa3MIAXKEHAa OBHUX MPOOJEMa U YCHOCTAaBJbamha KBAJIUTETHOT M
e(pHUKaCHOT CHCTeMa MOHHTOPWHTA, a Paau Kpeupama YCICIIHOT YIpaBjbamba BOJHUM TEJIHMA,
HaMETHYJIa ce ToTpeda 3a MPUMEHOM Pa3IMYUTUX CTATUCTUYKHX anaTta. Ha oBaj HaumH ce Mory ce
peIyKOBaTH KOMIUICKCHHM CKYMOBH TOJaTaka KOjU HACTajy BHUILETOIUINLMM MepemHuMa OpOjHHX
napameTrapa Ha pajIMdYUTUM MepHMM Mectuma. JloOujeHu pesynratd OM  JONpPHUHENH
0J1aroBpeMEHOM Iperno3HaBamby NOTEHIMJaTHUX MPEeTHU M, y CKIaay ca TUM, IMpely3uMamy
aJIeKBaTHUX Mepa 3allTUTEe BOJAHUX pecypca. 300T 3Havaja OAIyKa Koje ce Mopajy JOHETH Kako Ou
ce 3arahjeme BOJla CMamWIO U KOHTPOJIMCAIO, MOTPEOHO je HeoapeheHOCT CBeCTH Ha LITO Mamby

Mepy.

MonenoBame KBaJUTETa BOJIE MOKE OUTH KOPUCTAH ajar y yrnpaBibaky BoAama, ¢ 003UpOM Ha TO
Ja mpyxa MOTryhHOCT cuMylalije OYEeKHBAHUX peaklija BOJHUX CHUCTEMa Ha I0jaBy OPraHCKHUX
MojlyTaHata, M3Tpajiby MalUX XHJpOeleKTpaHa, MoBehame KOHLEHTpalje HyTpHjeHaTa U
IIPOMEHAa y TPETMaHy KaHAJU3al[MOHUX OTMAJHUX BoJa (JI0MyHa oOpajie TepLUjapHUM TPETMAHOM).
Benuke mnpojekTe KOHTpoJe KBaJUTETa BOJAE, MO MpaBHIy, BOJE THUMOBU CIELUjaIUCTa U3
PasNUYUTUX TUCHMILIMHA, KOJU Jajy TOMPUHOC U3 OKBUpA CBOje eKcrepTuse. MicroBpemeHo, uctuue
ce motpeba 3a mel)ycoOHOM capaamoM paau JOHOIICHA EKOHOMUYHUX M €KOJIOIIKY MTPUXBATIEUBUX
pelemna.

VY oBOM mornaBspy Cy Takohe omucaHe CTaHIapAHE METOJe oJpehuBama KBaJIUTETa BOJAE KOje Ce
O0aszupajy Ha mopehemy WU3MEpEeHHX BpPEAHOCTH IMapaMerapa ca yTBp)eHUM TpaHHUYHUM
BpenHocTUMa. MehyTuM, y nusby peaykiuje rmojaTaka M jelHOCTaBHHje MHTEpIIpeTalyje craTryca
KBaJIUTETa BOJIC, Pa3BHjeHA je MHIeKCHa MeToaa. MHneke kBamurera Boae (Water Quality Index —
WQI) je Hymepuuku Hu3pa3, KOju ce HNpUMEmYje paau TpaHChOpMHCama CKyla BeIMKOr Opoja
noJlaTaka y jeJMHCTBEH Opoj, KOjUM je 1e()MHICAaH CTENeH KBAINUTETA.



Haj3an, y mecroM nornaBiby je A€TajbHO MPEICTaBJbeHA PeYHA Mpeka Mopase, OJJHOCHO CHCTEM
MOHHUTOpPHHIa Ha OBOM pPEYHOM ciuBYy. Ha Kpajy je ykazaHo Ha OcoOMHE (hU3HUKO-XEMHU)jCKUX
napaMmeTapa KBaJIMTeTa BOJE Y3€TUX y pa3MaTpame.

Ha moyerky miector, HajoOOMMHHUjET TOIIaBjhba — Pe3nTaTu U AUCKyCHja — HAjIpe je yKa3aHO Ha
CKOJIOIIKH CTAaTyC UCTPAKUBAHUX PEYHUX TOKOBA U €KCTPEMHE BPESIHOCTH IOJIyTaHATA.

VY okBUpY ofeJbka 6.2 cy onucaHe H 00jallkbeHe MPOCTOPHE W BPEMEHCKE BapHjalllje KBAJUTETa
BOJIC MOpaBCKOr ciimBa y (yHKIUjH omaOpaHuX IOKa3aTesba, JOK Oje/bak 6.3 u3imaxe oBe
BapHjaluje Ha OCHOBY BpeaHocTu uuaekca SWQOI.

Cpemuuimy 160 OBOT TIOTJIaBJba OJTHOCHM C€ HAa HCIHTUBAKEC MOTYNHOCTH 3a peAyKIHjy cera
MoJiaTaka Ha OCHOBY MTPOCTOPHUX (0/1ebak 6.4), OMHOCHO BPEMEHCKUX Bapujanuja (oaespak 6.5).

Ha kpajy mecTor moriasika je IpeacTaB/beH MOJIEN ONTUMHU3AIM]je CHCTeMa MOHUTOPHHTA 34 CITUB
Mopase.

VY 3ak/by4KY Cy NMPaBUIIHO M3BEACHU OJroBapajyhu 3aKkibydlin; MpeacTaBiba ce Mperiea U aHaunu3a
JOTIPUHOCA, KA0 U MpeBUl)eHH MpaBIH 1aJbel UCTPAXKUBAKbA U JIETIOBAbA.

Ha xpajy pama je nmat cnucak KOpHIINCHHMX JHTEepaTypHUX u3Bopa (ykymHo 162 pedepente),
yIJIaBHOM HoBHjer Aatyma. HoBuja nutepaTypa omoryhaBa CTHIam-€ yBHJIA Y CABPEMEHE IPABIIE
UCTPaKMBAamba BE3aHE 3a IPOYYaBamhe KBAIUTETA BO/IC.

3. OLIEHA JUCEPTALIUJE

3.1. CaBpeMEHOCT ¥ OPUTHHAIHOCT

[Ipo6nemu 3araljema peyHMX TOKOBa, OJHOCHO HACHTU(PHMKOBaWma, MOJEIOBaWka W NpeaBubama
BPEMEHCKMX W MPOCTOPHHUX NPOMEHA pa3IMyTHX IapaMeTapa KBAJUTETa IMOBPIIMHCKUX BOJA,
MOCTajy CBE 3HAYajHUja TMUTamka HCTPaKHMBama EKOJOIIKOT MEHalMeHTa. [JlaBHe oJpemHule
KBaJIUTETa MOBPLIIMHCKUX BOJA MpPEICTaB/bajy (PU3MUKH, XEeMHUJCKH KU OUOJIOMIKM MapameTrpu. Y
by npahema MPOCTOPHUX U BPEMEHCKUMX MPOMEHa HEOMXOAHO je YCIOCTaBUTH Iporpame
PEelOBHOI MOHMTOPHUHTA PaJM MOy3aHe NpolleHe KBaiuTeTa Boaa. KoHTuHyrnpano npaheme BOgHOT
pexuMa, 3ajelHO ca ojjpehruBameM KBaHTUTETAa U KBAJUTETa BOJE, MPEACTAaBJba PEIEBAHTAH U3BOP
uHpopMalrja O cTakby BOJHHX pecypca y peasHoM BpeMeHy. Mehyrtum, mpoGieM Koju ce BpJo
YeCTO jaBJba (a KOjU je OMO MOTHUB 3a OBaj JOKTOPCKH paja) Orjieaa ce€ y KOMIUIEKCHOCTH KoOja
MPOM3HIIa3U U3 BEJIMKOT Opoja mocMaTpaHuX Bapujaliu, T€ HaYMH Ja c€ KOMIUIEKCHU €KOCUCTEMHU
OTUIITY Ca, 10 MOTYhCTBY, ITO Mamke MapameTapa.

[TuTame KBaJIMTETa BOJE pelIaBalio Cce Ha Pa3lU4MUTe HAuMHE Y 3aBUCHOCTH o peruje. Kimmarcku
U reojomku (GaxkTopu cy y HajBehoj Mepu onapehuBamy KBaJUTET MOBPIIMHCKUX Boja. Mehyrtum,
MojayaH yTHWIA] JbYJACKHX aKTUBHOCTH Ha KBAJMUTET BOJIa YCIOBHO j€ MOTpeOy Ja ce aeTabHHje
carjeraBajy pa3IMYUTH YTUI@ju AaHTPONOreHor mopekia. MHcmymrame KOMyHaqHUX U
MHIYCTPUJCKUX OTIAJHUX BOJa jeé KOHCTaHTaH W3BOp 3araljema, JOK j€ TOBPIIMHCKU OTHIIA]
CE30HCKU (DEHOMEH TMPETEeN HO YCIOBJBEH KIMMOM Ha TEpUTOpUjU pedHor OaceHa. Ce30HCKe



IpOMEHE KOJMYHHE TTaJlaBUHa U MPOTHIAja MOJ3eMHUX BOJa 3HAYajHO YTHUY Ha peUHa MPaXbEema
Y KOHLIETpAIH]jy MOJTyTaHaTa.

[TpeaMeT OBOr JOKTOPCKOT pajga OAHOCH ce Ha yHampeheme MOHHTOpHHIra cucremMa MopaBa —
HajBeher peunor cucrema y CpOuju, koju uymHe peke JyxkHa, 3amagHa u Benmka MopaBa. 3a
norpebe mpahema IyropoyHMX TPEHIIOBA, KA0 W 3a MOJCIOBakE IOCTOPHUX W BPEMEHCKHX
MPOMEHA TapaMerapa KBaJIHMTeTa BOJE, KOpUITheH! Cy MOoAany O KBAJIMTETY MOBPIIUHCKUX BOJA
(mpuKyIUbeHH ca 14 MEpHHMX CTaHHWIA JIOIMPAHUX AY)K TIABHUX TOKOBAa OBOT PEYHOI CHUCTEMA).
Ananmusupane cy npoMeHe 18 pa3nmmuutux (U3NYKO-XEMHJCKUX MapameTapa Ha CBaKOM MEpPHOM
MecTy. JloOMjeHn CKymoBU Mojaraka oOyxBaTajy mepuoj oj janyapa 2005. mo meumem6Opa 2012.
rOJIMHE U MPEJCTaBsbajy Jeo Oa3e mogaTaka XuIPOMETEOpOJIOMKOT 3aBoa Penyonuke Cpouje (ox
2005. no 2010. roaune) 1 AreHigje 3a 3aTHTY KUBOTHE cpeaune (3a 2011. u 2012. roauny).

3.2. OcBpT Ha pedepeHTHY U KOpUITNEHY JUTEPATYDY

ITona3na nureparypa Koja je MoJACTaK/Ia UCTPAKUBambEe OJJHOCH C€ Ha OipehuBame KBaJIuTeTa BOja
U IPUMEHY MYJITHUBapUjallMOHUX TeXHMKa ((pakTopcka aHain3a, aHAJM3a IVIABHUX KOMIIOHEHTH,
KJacTep aHaju3a, JIUMCKPUMMHAIMOHA AaHajlli3a M BELITayKe HEYPOHCKE Mpexe) Yy Luiby
uACHTU(UKOBamA U npahema MPOCTOPHUX U BPEMEHCKUX MTPOMEHA KBAaJIUTETa BOAA.

1. Alagha, J. S., Azlin, M. S. M., Yunes, M., Rozibin, A. (2013) Analysis of groundwater
quality behavior based on a statistical approach: case study of Khan Yunis Governorate
(Palestine). Water Environment Research 85(11): 2216-2227.

2. Bengraine, K., Marhaba, T. F. (2003) Using Principal Component Analysis to monitor
spatial and temporal changes in water quality. Journal of Hazardous Materials B100: 179-
195.

3. Bouza - Deafio, R., Ternero - Rodriguez, M., Ferndndez - Espinosa, A. J. (2008) Trend
study and assessment of surface water quality in the Ebro River (Spain). Journal of
Hydrology 361: 227-239.

4. Cavalcante, Y.L., Hauser-Davis, R.A., Saravia, A.C.F., Brandado, I.L.S., Oliveira, T.F.,
Silveira, A.M. (2013) Metal and physico-chemical variations at a hydroelectric reservoir
analyzed by multivariate analysis and artificial neural networks: environmental management
and policy/decision-making tools. Science of the Total Environment 442: 509-514.

5. EU. Directive 2000/60/EC of the European Parliament and of the Council of 23 October
2000 establishing a framework for community action in the field of water policy.

6. Mihajlovi¢, 1., Nikoli¢, Dj., Strbac, N., Zivkovi¢, Z., 2010. Statistical modeling in ecological
management using the artificial neural network (ANNS). Serbian Journal of Management
5(1): 39- 50.

7. Palani, S., Liong, S-Y., Tkalich, P. (2008) An ANN application for water quality
forecasting. Marine Pollution Bulletin 56: 1586-1597.

8. Shrestha, S., Kazama, F. (2007) Assessment of surface water quality using multivariate
statistical techniques: A case study of the Fuji River Basin, Japan. Environmental Modelling
& Software 22: 464-475.

9. Simeonov, V., Stratis, J. A., Samara, C., Zachariadis, G., Voutsa, D., Anthemidis, A,
Sofoniou, M., Kouimtzis, T. (2003) Assessment of the surface water quality in Northern
Greece. Water Research 37: 4119-4124.

10. Simeonova, P., Simeonov, V., Andreev, G. (2003) Water quality study of the Struma River
Basin, Bulgaria. Central European Journal of Chemistry, 2: 121-136.



11. Singh, K.P., Malik, A., Mohan, D., Sinha, S. (2004) Multivariate statistical techniques for
the evaluation of spatial and temporal variations in water quality of Gomti River (India) — a
case study. Water Research 38: 3980-3992.

12. Singh, K.P., Basant, A., Malik, A., Jain, G. (2009) Artificial neural network modeling of the
river water quality — A case study. Ecological Modelling 220: 888-895.

13. Spirnivasan, K., Usha, N. (2013) Spatio-temporal variations in water quality of Muttukadu
Backwaters, Tamiluadu, India. Water Environment Research 85(7): 587-595.

14. Takié, Lj., Zivkovi¢, N., Djordjevi¢, A., Randjelovié, Lj. (2012) Identification of pollution
sources in the South Morava River using the Index method. Facta Universitatis Series:
Working and Living Environmental Protection 9(1): 11-17.

15. Varanka, S., Luoto, M. (2012) Environmental determinants of water quality in boreal rivers
based on partitioning methods. River Research and Applications 28: 1034-1046.

16. Varol, M., Sen, B. (2009) Assessment of surface water quality using multivariate statistical
techniques: a case study of Behrimaz Stream, Turkey. Environmental Monitoring and
Assessment 159: 543-553.

17. Vega, M., Pardo, R., Barrado, E. and Deban, L. (1998) Assessment of seasonal and polluting
effects on the quality of river water by exploratory data analysis. Water Research 32: 3581-
3592.

18. Wechmongkhonkon, S., Poomtong, N., Areerachakul, S. (2012) Application of Artificial
Neural Network to classification surface water quality. World Academy of Science,
Engineering and Technology 69: 228-232.

19. Wunderlin, D. A., Diaz, M. P., Ame, M. V., Pesce, S. F., Hued, A. C., Bistoni, M. A. (2001)
Pattern recognition techniques for the evaluation of spatial and temporal variations in water
quality. A Case Study: Suquia River Basin (Cordoba, Argentina). Water Research 35: 2881-
2894,

20. Zhang, X., Wang, Q., Liu, Y., Wu, J., Yu, M. (2011) Application of multivariate statistical
techniques in the assessment of water quality in the Southwest New Territories and
Kowloon, Hong Kong. Environmental Monitoring Assessment 173: 17-27.

3.3. Onuc ¥ aIeKBaTHOCT ITPUMEHLECHUX HAVYHUX METOAA

Kannunarkuma Jlanujena Boza je, mopea ommTuxX MeToAa HCTpakMBama y peaau3alliju IHJbeBa
CBOI' MCTpaKMBama M IOTBphUBama IMOCTABJLEHUX XHUIOTE3a, KOPHCTUIIA METOAE IpHMEpEeHe
CHEeU(PUUHOCTHMA TIOCTAaBJbEHOT MPEAMETA; Yy NMPBOM peay, METOJIe MYJITHBApHjallMOHE aHAIIU3E,
METO/]I BEITAYKUX HEYPOHCKHX MpE¥kKa, Te€ KOHTPOJIHE KapTe.

MyntuBapujaiimone Merojae — aHanusa riaaBHux kommnoHeHTH (PCA), kmacrep anammza (CA),
daktopcka ananuza (FA), kao u u BemrTauke HeypoHcke mpexe (ANNs) — mpencraBibajy MohHe
ayiate 3a peliaBame MpodiieMa eKOJOMIKOT MEHAIMEHTa, Ta Cy, CIEICTBEHO TOME, PUKIIATHE U 32
aHaIIM3y U MOJIENIOBamka KBAJTUTETA MOBPIIMHCKUAX BOJIA.

[Toy3gaHoCT MYNTHBapHjalldOHWX CTATUCTHYKUX METOJAa JOKa3aHa je TMpH eBaIyaldju |
MIPEUKIN]H KBAIATETAa CIATKOBOJHHUX BOJIHUX pecypca. KBanureT Bosie M XUIPOJIOIIKH ITOJAIH CY
NpoCTOpHO W BpemeHCkH  onpehenn. OTyma, HUCTOBpeMEHa MpHMEHA  Pa3IUYATHX
MYJITHBApHjallHOHUX METOAA TPEICTaB/ha KOPUCTAaH HA4YMH 3a YTBphHBame MPOCTOPHUX U
BpEMEHCKUX oOpa3ana y OpojHMM aHanu3aMa KBanuTera Boje. llpumepa pamu, komOuHanuja
JMHEAPHUX MYJITHBApHUjallMOHUX TEXHHKA — aHalIM3a TJIaBHUX KOMIIOHEHTH/(haKTOpCcKa aHaju3a,
KJIacTep aHalM3a M JIMHeapHa JUCKpUMHHALIMOHA aHanu3a — KopuiiheHa je y OpojHUM
UCTPAXHUBAabUMa O KBAIUTETY BOJA.



Wuaue, npuMeHa MYJITHBAapHUjallMOHUX TEXHHWKA y MCHHUTHBAabMMa KBAJIUTETAa BOJHUX CHCTEMA Y
CpOuju mpucyTHa je Tek oaHenaBHo. Hajpehu Opoj ucnmtuBama KBAIUTETA PEUHE BOAC OJJHOCH CE,
npu ToMe, Ha JlyHaB — Haj3HaYajHU]y Mel)yHapOJHY peKy Koja IpOTHYE KpO3 OBaj PErHOH

[TomenyTUM MeTOZIaMa Cy MPUIOJATE M CTATHCTUYKE KOHTPOJIHE KapTe Koje, Kao MTO je MO3HATO,
NPEJICTaBIbajy jeHOCTAaBHO U JUPEKTHO CPEICTBO HICHTH()HKOBama Tauyaka Ha KOjuMa Ce jaBJba
notpeba 3a TIOHOIICHEM OJIITyKA U MPEIy3UMambeM aKTUBHOCTH Y 00JIaCTH €KOJIOIIKOT MEHAIMEHTA,
ykJbyuyjyhu u moryhHocT wmHTeH3MBHHjer MoHUTOpuHra. C 003MpOM Ha TO Jla Ha KBaJUTET
Pa3NIUYUTUX €KOCHCTEMA, MOPE aHTPOIOTCHUX, YTUYY U (PaKTOPH MPHUPOTHOT OKPYXKema KOju ce
HE MOTY KOHTPOJIMCATH, KOHTPOJIAa KBAJUTETA y IIUJbY 3AIITUTE )KUBOTHE CPEIMHE j€ CI0KEHHUja OJ1
IErOBe HMHJIYCTPUjCKE TNPUMEHE. YNIPKOC MOryhuM mpoOiieMuMa KOju C€ MOTY jaBUTH MpHU
Kopuihemy TEeXHHUKA KOHTPOJIEC KBAIUTETA Y CKOJIOIIKOM MEHAMEHTY, Y HOBHjUM paJOBHMa je
WIAK JICMOHCTPUPAaHAa KOPUCHOCT MPHMEHE pa3IMYUTUX KOHTPOJIHHUX Kaparta M HWHJEKca
CIIOCOOHOCTH TpoIieca y Mo0oJbIlIaky KBATUTETA IPUPOTHUX pecypca.

3a oOpany mojaTaka KaHAWJATKUBba je Kopuctuiaa coprBepcku maker SPSS (Bepsuja 18) xoju
CBOjJUM MOJIeNIMMa oMoTyhyje peanu3aiinjy MmocTaB/beHUX, OJTHOCHO Je(UHUCAHHX 3ajaTaKa.

3.4. [IpuMEHJEUBOCT OCTBAPESHUX pE3VJITaTa

Pesynratu 10 KOjuX ce IONUIO y OBOj IUCEpPTAllMjH MMajy CBOj NMpaKTU4HU 3Hayaj. CremeH
MPUMEHJBMBOCTH JTOOMjEHUX pe3yaTara 3aBucH, Mehy apyrum Qaktopuma, W OJ aKTYeITHOT
IPUCTYIA Y YIIPaBJbaky BOJHUM pecypcuma y Perny6munu CpOuju.

Pesyntatn nmoOujeHM y OBOM paay MOTY TMOCIYXHUTH Kao pedepeHTHa ocHoBa 3a Oymyhe
KOMITapaTUBHEC aHaJIM3€, OAHOCHO HCIHMTHBaKka MPOMCHA KBAJIUTETA IMOBPIIMHCKUX BOJA HajBehI/IX
pPEYHUX BOJOTOKOBAa. MojenoBame MPOCTOPHO-BPEMEHCKHX IMPOMEHA KBAJIUTETa MOBPUIMHCKUX
BOJIa, U3BPIICHO Ha MPUMEPY PEUYHOT cucTteMa MopaBa, MOKe c€ MPUMEHUTH Ha OMIIO KOjH IPYTH
CHCTEM Ca BEJIMKUM OpojeM MEpHUX CTaHHIIA.

Ha ocHoBy mpemiokeHOr Mojena y OBOj AMCEPTAIMjU MOTJa OM ce JePUHUCATH U YCBOJUTH
palMoHaIHHUja cTpaTeruja ynpaBjbalkba KBATUTETOM BOJIE Y 0BOj obnactu. [Ipemouenu pesynraru y
OBOM pajJly MOTy Hahu mpHUMEHY y Kpeupamy CBUX O0JIMKAa CHUCTEMa MOHUTOPUHIA KOj€ MpeyiaxKe
EVY, a xoju unHE OCHOBY H3pajie MporpamMa 3amTUTe BOJOTOKOBA. [[00MjeHN CCTEM MOHUTOPUHTA U
ylpaBibatba OMOTYhHO OM OHOIIEHE aJeKBAaTHUX CTPATEIIKHX OJUTyKa y MOTJeAy 3allTHTE WU
OJIp’)KaBara KBAJIMTETa BOJIA, alld M HANIPeAaK y yckiahuBamy cucTema rpema npasuinma EY.

3.5. O1eHa JOCTUTHYTHX CIIOCOOHOCTH KaHAUIATA 38 CAMOCTAIHHI HAay4YHH paj

VYpahena nokTtopcka nucepTaivja, aHaiuu3a JOOMJEHHUX pe3yliTara, HBHUXOBO TyMaudeme, Te
MIPOUCTEKITN U 00jaBJbeHN HAYYHHU PAJIOBH yKa3yjy Ha CIIOCOOHOCT KaHAumaTkumbe M.Sc. [lanujene
Bo3a, murmioMupaHor HHXEHEpa HHKESHEPCKOT MEHAIMEHTa - MacTep, 32 CAMOCTAITHU HAYYHHU pajl
Kao ¥ 32 aKTUBHO yuenihe y THMCKOM pajy.



4. OCTBAPEHU HAYYHU JOITPUHOC

4.1, [Ipuka3 ocTBapeHMX HAYYHUX JOIPUHOCA

Y OKBHpY JTOKTOPCKE IUCEpTAIMje OCTBAPEHU Cy ciieaehy HayYHH JOIPHHOCH:

1. Ha ocHOBy anHanmu3e mojaTaka, JOOWjeHMX MOHUTOpWMHTOM Ha 14 pedepeHTHUMX Tpoduia y
ciuBy MopaBe, yTBpheHe Cy Tpu Koje peduiekTyjy HajOUTHHUje pas3iiKe y CBOjCTBHMA BOJAE YK
YUTABOT PEYHOT TOKA. AHAIM30M JOOWjeHa mpu npocmopHa Kiacmepa PasIAYUTOr CTereHa
KBaJUTETa W TNpUNanajyhux MEpHHX CTaHUIAa MPEIIOKEeHEe Cy TpH pedepeHTHE JoKaluje:
BapBapun, ['yrasbcku mMoct u PuctoBan. [IpBoM kimactepy, OJHOCHO KJIAacTepy CpEImer CTEreHa
3araljeHocTH, TipHIaaa HajBehu Opoj aHATM3UPAHUX MEPHUX MECTa KOja Cy, YIJIaBHOM, JIOIIMpaHa y
HernocpeaHoj Oonu3uam ymiha Jyxse u 3amagHe MopaBe win nipemMa beMy TpaBUTHPajy. BapBapun
je mouetHu npodui Toka Benmuke Mopase Ha kome ce Haj0oJbe oryiena yTUIaj PU3HIKo-XEeMHUjCKUX
KapaKTepUCTHKA KBAJUTETa BoJie 00e mpuToKe. Jpyru Kiactep 4MHE ABa cycenHa mpodmuia Ha
3amanuoj Mopagsu (I'. Moct u K. Ctena) u nokanuja ['paenuna Ha J. Mopasu. C 003upoM Ha TO J1a
je I'. Mocrt yna3zau npodun 3. Mopase, MOXe ce mocMaTpaTH Kao MEPHO MECTO Ha KOME ce Haj0oJbe
oryiefia)y 3ajeIHNYKe (U3NYKO-XEMHJCKE KapaKTePHCTUKE BOJC Y30PKOBaHE y OBOM KIIACTEpy.
PucroBaly je MepHO MECTO ca HajBUIIMM CTEIICHOM 3aral)eHOCTH ma ce, caMUM THM, HM3/iBaja Kao
mpehu pedepeHTHU TPOdHIL.

2. JINCKpUMHUHAIMOHOM aHaTU30M yTBpheHe pasnmke u3Mel)y MpOCTOPHHX KiacTepa pedHor
cucreMa MopaBe orjenajy ce |y BpeIHOCTMMAa Mapamerapa kao mro cy. pH,
eleKMpPOnpoBOOLUBOC, KAAUjyM U OUuoIouka nompoulrba Kuceonuxa. OnpehuBame oBa 4eTHpPU
rokaszaTesba caMo Ha TpU pedepeHTHa mpoduiia onakiiasa npaheme ogHOca u3Mel)y rpyna MepHUX
crannna (78,9% ycnemHo KiacM(PUKOBaHMX TNpeaMera mocMaTpama). [IpBa Tpu H3IBOjeHA
napamMeTpa MpUKa3yjy CTEIEeH MHUHEpadu3allhje BOJIe, JOK je OWOJIONIKa TMOTPOIIkha KUCEOHUKA
Haj0oJbU MOKa3aTesb KOJIMYMHE opraHckor 3arahema. [loctynak neduHucama nmpoMeHa (pusnuko-
XEMHJCKOT ~ cacTaBa BOJIE C€ TIOjeIHOCTaBJbyje mopehemeM  H3MEPEeHHX  BPEIHOCTH
JUCKpUMHUHMIIYhUX Mapamerapa.

3. Ha ocHOBY nmpomeHe o/1abpaHux (U3MUKO-XEMH]CKHX IMapamerapa y TOKY T'OjMHe, yTBpheHa cy
TpH NEpPHO/A: MATOBOJIHY, NMPEJIa3HU U BUIIEBOJHU. Y 3aBUCHOCTHU OJ1 peKUMa MPOTOKA BOJIE MEHa
ce M KOHIEHTpallMja MojyTaHaTa, na ce Je(UHUCAHU MEepUOJU MOTY IoCMaTpaTH U Kao Mepuo]u
paznuuuror creneHa 3araheHoctu. Op 12  aHanM3upaHuUX TIOKa3aresba KBAJUTETa BOJE
JTMCKPHIMUHALMOHOM AHAJIM30M CYy memnepamypa 600e U eieKmponposoobu8ocm M3ABOJEHN Kao
napaMeTpy Koju Hajlioy3/laHuje NpuKasyjy pa3iuky usmely mepuoga MonuTopuHra, y3 50,1%
YCIICNTHO KJIACH(UKOBAHHX TPEIMETA MOCMAaTPaba.

4. Pesynaratu M3J0KEHH y OBOj JUCEpTalMjU YKa3yjy Ha MOTryhHOCT NpUMEHE pa3IMuUuTHX
CTaTUCTUYKUX TEXHHKA Yy MOJIEJOBalky KBaJlUTEeTa MOBPIIMHCKMX BOJAa M IPENO3HABABY
IIPOCTOPHUX U BPEMEHCKUX oOpa3ana. Tume je noka3zaHa IOJIa3HA XUIOTE3a Ja C€ NPUMEHOM
MYIMUBAPUJAYUOHUX — CIMAMUCIMUYKUX — MEXHUKA ~MOJCe U3BpuuUmu  ceeobyxeamna oyeua,
npedsularee u npaherse Keanumema NOBPUUHCKUX 600G UCTUTUBAHOT U JPYIUX CIMYHUX PEUHUX
cucrema.



5. Hayunu mompuHOC OBe JMcepTaldje orjeaa ce M y TOME INTO je JOKa3aHO Ja WHTEIPHCAhe
SWQI u TexHHMKEe KOHTPOJHHX KapaTa oMmoryhaBa BH3yelu3aldjy MpOMEHa KBaJWTETa BOJIC Ha
rJIaBHUM TOKOBHMa Mopage, y GYHKIIMjU MECTa U TOJUHE y30PKOBamba. TUME, Pe3y/ITaTH aHAIN3e
KBJIUTETA MOCTAjy MperJeHA He caMO Hay4yHO] Beh U mupoj jaBHOCTH, a TOCEOHO JOHOCHOIIMMA
O/UTyKa Yy 0O0JacTH EKOJIOIIKOT YIpaBibamka. KOHTpOJNHE KapTe, NPUMEHEHE Y OBOM pajny,
omoryhaBajy neTabHHMjU MpHKa3 MPOMEHAa MNPOMEHA THUME IITO, TOPEA KpeTama Cpeamux
BPEIHOCTH MH/ICKCa KBAIUTETA, [IPATE U CTEIICH BapHparmba HCTOT.

6. C 003upom Ha TO a2 je noTBpheHa MOryhHOCT peykoBama IoJIa3Hor ceta rnojaraka (y morieny
Opoja MEpHHX CTaHMIIA, IEPUO/Ia MOHUTOPUHTA U (PU3NYKO-XEMH]CKUX MapaMeTapa) MpeioKeH je
Mojien Koju 0u oMoryhno onTuMH3aIyjy mpolieca MOHUTOPUHTA y ciydajy ciuBa Mopase. OBako
nobujeHn Mojen OM 3HAyajHO JOTNPHUHEO eQHuKacHHWjeM U epeKTHUBHHjeM onapehuBamy u
npeaBuhamy KBaIUTETa BOAE U CMambemhy IpaTehux Tpomkosa.

4.2. KpuTruka ananm3a pe3yaTara UCTpaKHBamba

[IpenMer oBe aucepTanuje Oumiia je eBanyaiuja, npaheme U MpeAUKIMja KBAIUTETA BOJA PEUHOT
cucremMa MopaBa, Hajeeher HammoHamHOT BojoToka y CpOuju. Pesynratu u3inokeHH y OBOM
JOKTOPCKOM pajxy MoTBphyjy MOryhHOCT MpHMEHE pa3IHYUTHX CTaTUCTUYKUX TEXHUKA Y
MOJICJIOBaby KBaJMTETa NOBPIIMHCKUX BOJA M IMPEIMO3HABamkby MPOCTOPHUX M BPEMEHCKHX
IIPOMEHa.

WnentudukoBame JOKalMja W TEepHoJa MOHHTOPHHTA Ca HUCKUM CTETIEHOM KBaJHTETa BOJE
yKa3yje Ha oTpedy npeay3uMama IPEBEHTUBHUX Mepa y LINJby CMambemha U ClpeuaBama 3arahema
y 6ynyhHoctu. I'papuukum mpuka3oM ce MojeIHOCTaBJbyje Mpolec npahewa U uaeHTUUKAIM]je
IIPOCTOPHUX M BPEMEHCKUX IPOMEHA KBaJIHUTEeTa MOBPIIMHCKUX BoJia. [Ipegodyenu pe3ynrat y oBoj
JaMcepTaluju MoKasyjy Aa ce uarerpucameM SWQI 1 TeXHHKe KOHTPOJIHHUX Kapara MOXe YCIIEITHO
M3BPIINTH BU3yeIHM3allMja MPOMEHa KBAJIUTETa BOJE Ha INIABHUM TOKOBHMMa Mopase, y (QyHKIMjU
MeECTa U FOJIMHE Y30pPKOBamba.

Jucepranyja y TOM CMHUCIY NpEACTaB/ba BHJAH IOMAaK y UCTPaKUBamby OBOI (DEHOMEHa jep ce
npo0sieMy KBaJIMTETa MOBPUIMHCKUX BOJA, YCIOBJBEHHUM JIEJIOBAalkEM H3BOpa aHTPONOTE€HOr H
MIPUPOIHOT MOPEKJIa, MPUCTYIA Ha jelaH CBeoOyXBaTaH HAuMH.

Ha ocHoBy ananuze no0ujeHux pesynrtaTa v npahemeM aKTyelIHHUX IpaBalla UCTPAKUBaWka y OBOJ
obnactu, moryhe je matu u mpenopyke 3a Oyayha uctpakuBama y oBoj oomactu. Hajrpe, kako ou
ce JeTajbHHje OlHcale MPOMEHEe KBAJIMTETa BOJa PEUYHOT cMcTeMa MopaBe U MPOIIMpHIIA 3HAKka O
YTHALIQjUMa TPUPOTHUX M aHTPONOTeHUX (akTopa, MOKEJHPHO je Yy pa3MaTpame Y3eTH J0JaTHe
nokasaresbe KBajurera Boja. I[Ipu Tome, Hajmpe Ou Tpebano oOpaTUTH Maxmky Ha CTENEH PeyHOT
MpOTHIIaja, OMOJIOIIKE MOKA3aTeshe U MPUCYCTBO TEIIKMX MeTaja. Y3eBIIH y 003Up 3HauajaH yTULIa]
NPUTOKA Ha KBAJHUTET BOJAA, MCTPAXKHUBAKHE CE€ MOXE MPOIIMPUTH YKJbYUHBAHEM pe3yiaTara
Y30pPKOBama BOJIE Ca MEPHUX CTaHMIIA JIOLMPAHUX HAa IPUTOKaMa IJIaBHUX BOJIOTOKOBA OBOT' PEUHOT
cucrema. [locmeamux TOAWHA Ce CBE BHIIE NPUCTYIAa MOJEIIOBamY KBAaJUTETa BOJIA MPUMEHOM
MeToJla BelliTauke WHTenureHuyje. Otyna Ou OMI0 MOXKEebHO UCHUTATH MOTYNHOCT MOeNioBama
KBaJIUTETa BOJA TIOCMATPaHOT BOJHOT Teja MPUMEHOM TIIO0jeIMHAYHUX W WHTETPHCAHUX
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HCJIMHCApHUX METOJAa BCEIITAYKE I/IHTeJ'II/IFGHHI/IjC, Kao HOITO Cy CHUCTEMH 3aCHOBAHHW Ha 3HAKY,
IFCHCTCKU aJITOPUTMHU U (1)331/1 CUCTCMHU.

4.3. Bepudukanuja Hay4HUX JOOPUHOCA

Bepudukanuja mokTOpcKe aucepTandje je y CKIany ca MO3UTHBHMM 3aKOHCKHM ojpendama y
Peny6mumu CpOuju u kputepujymuma YHuBeps3utera y beorpagy mely kojuma ce mpensuba u
00jaBJbHBaKEC HAJMAKE jEJIOT pajia U3 Jucepraiyje y yaconucuma ca umnakt ¢akropom (IF) rme 6u
KaHAuaaT Tpedaro aa Oye mpBu ayTop.

Kanmunarkumwa [lanujena Bo3a je 1m0 TpeHyTka mpemaBama JUCEpTallje 3a jaBHY oa0paHy
o0jaBmia naBa pamga y daconucuma ca IF, a koju ce nHamasm Ha SCI-JCR muctu. Takobe,
KaHJIMJATKUba je 00jaBriIa U HEKOJIUKO pajoBa y 300pHUIIMMA pajioBa ca Mel)yHapoIHUX HaydHO-

CTpY4YHHX KOH(pepeHmuja.

W3 oBe nucepraryje Cy, OHOCHO U3 BEHUX JIeJI0BA, IPOUCTEKIN ciieaehn pagoBu:

Kareropuja M23 (Pax v yaconucy MehjyHaponsor 35agaja Ha SCI auctn):

1. Voza, D., Vukovi¢, M., Takié, Lj., Arsi¢, M.: 2015. Spatial and seasonal variations in the
water quality of the Morava River System, Serbia. Fresenius Environmental Bulletin, vol. 24, no. 3,
pp. 1119-1130, 2015 (1IF=0.378, 2014) (ISSN: 1018-4619).

Kareropuja M33 (Pax o0jaBibeH v 300pHUKY ca MeljyHapoaHe KoH(epeHwmie):

1. Voza, D., Vukovi¢, M., Arsi¢, M.: “Modelling of spatial variations in surface water quality,”
Proceedings of the XI International May Conference on Strategic Management — IMKSM2015,
Bor, Serbia, 2015, pp. Proceedings, 257-263.

Kareropuja M33 (Pax caonmrreH Ha Mel)yHapo1HO] KOH(EPEHIIW]N U IITAMIIAH U3BO):

1. Voza, D., Vukovi¢, M., Arsi¢, M.: “Water quality analysis of Morava River, Serbia,”
Proceedings of the 4th International Symposium on Environmental and Material Flow
Management — EMFM14, The Bor Lake, Serbia, p. 151.
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5. BAK/bYYAK MU NPEJJIOT

Hucepranmja xanmunaTkume J[lanujene Bosa campxu OpojHE OpUTHHAIIHE pPE3YNTaTe KOjH
oMoryhaBajy Hamorpaamy moctojehux ca3Hama O yIpaBibalkhy BEIUKAM PEYHUM CHCTEMHMA,
caipKaHUX Yy KopuIIheHUM JIUTepaTypHUM u3BopuMa. OpPUTHHATHOCT JIOKTOPCKOT paja
,,MOJIeTIOBamke MPOCTOPHUX U BPEMEHCKHX MIPOMEHA KBAIHMTETa TOBPIIMHCKUX BOJAA™ Oryiena ce, y
MPBOM peay, Y KOMOWHOBaWmY Pa3IUYUTUX METOJla MYITHBAPUjallMOHE CTATHCTUYKE aHAIN3E U
TEXHUKE KOHTPOJHUX KapaTa y CBpxy mnpahema u mpensuhama KBAJIUTETa BOJE y CIMBOBHMA
3ananane, Jy:kue u Benmnke Mopase. Kao pe3yinrar, 3a 0Baj pedHu CUCTEM JOOUjEH je MoIe] KOju Ou
Tpebasio ga oMoryhu parmoHanu3aIujy mnpoieca y3opKkoBama, npahema u npenBulama npoMeHa
KBaJIMTETA BOJIC U UACHTU(UKAIIN]Y YTPOKEHUX 00IaCTH.

On ykynHO 4eTHpH 00jaBJbEHA paja M3 OBE AMCEpTalHje, 1Ba paja Cy IITaMIaHa y 4acONHCHMa
kareropuje M23 ca JCR nucre, mro notBplyje BUCOK KBAJIUTET JOKTOPCKOI pajia KaHAUIATKUEE
Hanujene Bo3a.

Komucwuja 3a oueny ypahene nqokropcke qucepranmje 3akjbydyje 1a KaHauaaTkuma Jlanujena Bosa
UCITy’haBa CBE 3aKOHCKE M OCTajie YCloBe 3a on0pany ypalhene moktopcke aucepranuje. Takobe,
OBa JIOKTOPCKa JTUCepTallyja je HalrcaHa MpeMa CBUM CTaHAapIuMa HayYHO-UCTPaKUBAUKOT paja,
Te HCIymaBa CBe ycioBe mnpeasuheHe 3akOHOM O BHCOKOM oOpaszoBamy, CraHmapanma 3a
akpenuranujy, Craryrom Texmmukor gaxynrera y bopy m Kpurtepujymmuma koje je mpommcao
Yuusepsutet y beorpany.

Nmajyhu y Buay npenoueHe unmenuie, Komucuja npemiaxe HactaBHo-HayuHoM Behy TexHuukor
dakynrera y bopy nma mpuxBatu u3BemTaj o ypaheHO] TOKTOPCKO] AWCEPTAIUjU KaHIUIATKHELC
HNanujene Boza moj HaszuBoM ,,MojenoBame MPOCTOPHUX M BPEMEHCKUX MPOMEHA KBaJIUTETa
MOBPIIMHCKUX BOAA™ W JIa UCTH YIIYTH Ha KOHauyHO ycBajame Behy HaydHHX 00IacTH TEXHUYKHX
Hayka YHuBep3uTeTa y beorpany, Te na mocie Tora KaHAWJAaTKHY TI030BE Ha jaBHY OJI0paHy.

Y bopy, janyapa 2016. rogune
YJIAHOBU KOMUCHUIE

[Ipod. np Munosan Bykosuh, penosuu npodecop
Vuusepsurera y beorpany, Texuuuku ¢akynter y bopy

Hp Ilpenpar Bophesuh, morneHT
Vuusep3uteta y beorpany, Texuuuku dakynrer y bopy

[Ipod. np Jbuwana Takuh, Banpeaau mpodecop
VYuusep3utera y Humry, Texnosnouku ¢akynrer y JleckoBiry
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