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1. O6uwo npeacrtaBsiHe Ha AOKyMeHTauusTa no npoueayparta. [lpeacraBeHuaT
OT KaHOugaTa KOMMNIEeKT OOKYMEHTUM OTroBaps Ha W3UCKBaHUSATaA Ha OeucTBawus B
momeHTa 3PACPB, lMpaBunHuka 3a HEroBOTO NpunaraHe v lNpaBunHuka 3a passutue
Ha akagemMn4yHus cbetaB B MY - NneseH. Benykn matepuanu (1uyHU: aBTobuorpadwus,
ANNAOMKM, CMNMCbUM Ha HaydHaTa MpoAyKuMst WU Opyr AoKasaTencrBeH marepuvan,
NpUNoOXeHne 3a U3NbIIHEHNETO HA MUHUMAITHUTE HaUMOHaNHM M3MCKBaHWUSA, aBTopcKa
cnpaBka 3a npuHocute n Ap., 0okymeHmu om MY u ®O3 - [lneeeH: 3anoBen BbB
Bpb3Ka C npoueaypara, NpoTOKONN (3a JOKTOPCKM MUHUMYM, 3a anpobaumnsd), KOHCNeKT
32 [JOKTOPCKA MWHUMYM W Op., KaKTO U OT Opyeu eedomcmsa: otrosop oT MOH 3a
3auyucnsBaHe) mu 6gxa npegocTtaBeHM HaBpeme, B MbJIHUA MM 00eM, B €NeKTPOHEH
BapuaHT. Cbc 3anoseg Ne 2590/13.10.21 r. Ha Pektopa Ha MY-lneseH Emwunus
BaHkoBa e 3auncneHa Kato JOKTOPaHT Ha CaMOCTOATENIHa NOAroTOBKa 3a NnpuaobusaHe
Ha OHC ,[oktop“ B obnact Ha Bucwe obpasoBaHue 7. 3apaBeonasBaHe U CMnopT,
npodecnoHanHo Hanpaenenue 7.1. MegnuuHa, HaydHa cneumanHoct XUITMEHA (Bkn.
TPyAOBa, KOMYyHamnHa, yYvnuuiHa, paguauvMoHHa, XpaHeHe M gp.)“ ¢ Tema Ha
ancepTtaunoHHus Tpya: “CeObpxaHue Ha HUmpamu 6 numeuHume 8o0u Ha [llneeeHcka
obnacm u 6b3MOXHU MoOxo0u 3a msixHama pedykuyus‘. Ha 4™ wonun 2024 .
ancepTtauuaTa e npeactaBeHa 3a obCbxaaHe Ha pasluvpeH KaTegpeH CbBET, KOWTO
OTYMTa FOTOBHOCT Ha AUCEPTaLMOHHUA TPYA 3a 3alimMTa, KakTo U Ye JOKTopaHTKaTa e
N3NbiHWNA NHONBMAYANHUSA CU HayveH nnaH, Heobxoaumus 6pon KpeauTu 1 Haco4ea
npoueaypata kbM nybnmyHa 3awmta (MNpoTtokon ot PKC Ne7).

2. AHanus3 Ha KapuvepHus npocun Ha AOKTOpPaHTKaTa.

EMWIINA KPACUMUPOBA BAHKOBA e pogeHa B rp. neBeH, kbaeTo 3aBbpLuBa
n cpegHoTo cu obpasoBaHue. Bucweto cu obpasoBaHne Emunmnsa baHkoBa 3aBbpluBa
nocrnegoBaTenHo ¢ 6akanaBbpcka M MarMCTbpcKka CTeneH 1o ,Ekonoaus u onaseaHe Ha
oKoniHama cpeda“ e CY “Cs. KnumeHm Oxpudcku” (1998-2003 r.). Havanoto Ha
TPYyOOBUS M CTaX € KaTo couumaneH paboTHUK B capyxeHne “Pa3BuTve Ha NUYHOCTTA U
yoBelknTe obuwHoctn” nped 2003 rogmHa. [pe3 2004 r. 3anodBa ga pabotm B
MeguumHckn yHmBepcuteT - [neseH kato ekcnepT ,O0yveHne u kBanudukaums”“.
CblLUeBPEMEHHO 3aBbpLUBa BTOpa maructpartypa no ,ObwecmeeHo 30pase u 30paseH
MeHUOXMbHM® B MY - INneeeH (2011-2013 r.); npemuHaBa 1 kypc Ha Tema ,ObyyeHue 8
KomyHukamueHu ymeHus“ (MY — lNne.eH, 7-8.06.2014 r.). AkagemnyHaTa cu Kapuepa
3anousa npe3 2014 r. kaTo npenogasarten B kKategpa ,XurneHa, MeguuUnHCKa eKonorus,
npocecnoHanHn 3abonssaHua n MBC“ Ha MepguumHckn yHuBepcuteT — [neseH. B
nepuoga 2015-2019 r. Emunua baHkoBa npoabimkaBa fa Hagrpaxga Bb3xogsduwaTa
crnvpana Ha CBOeTO pa3BuTne ¢ npuaobuBaHe Ha crneumanHocT No ToKcukonoaus (3a
6uos103u, ekono3u, xumuyu u 0p.). XXenaHneto, TBopYecKaTa eHeprusi 1 BCEOTAANHOCT
Ha OQOKTOpaHTKaTa, opraHusnpaHu ¢ Tpyaontobue n NpeumnsHoCT, 3aciy>XeHo BOAAT A0
Mb/HOLEHHOTO paspaboTBaHe Ha OUCEPTaLMOHHUA TPya — NpeaMeT Ha AHeluHaTa
nybrnvyHa 3awmra.



3. AxtyanHoct Ha Temartukata. OcurypsBaHeTO Ha [0CTaTbyHO KONMUYECTBO
BGe3onacHa, cbOoTBeTCTBALLA Ha HOPMATUBHUTE U3UCKBaAHUSA NUTENHa BOAA MMa BaXKHO
3HayeHne 3a OOLLeCTBEHOTO 34paBe W KayeCTBOTO Ha XMBOT Ha HaceneHueTto. B
pasnuyHu panoHu Ha bbnrapus ce HabnwgaBa MOBULIEHO HUTPATHO CbAbpPXaHWE B
npupoaHNTEe BOAM BCMEACTBME HA HEYCBOEHW as30THM TOpPOBE B 3eMedenueTo,
N3nyckaHe Ha HENpeyYncTeHn OoTNaabyYyHM BOAW W CEJICKOCTOMAHCKM OTnagbLw.
MpobnembT cCblLiecTByBa OT [OeceTurneTusi, KaTto cpeq Han-3acerHatute pamnoHu
ellneBeHcka obnacTt, kbaeTo npeobnagasawiata 4YacT OT BOOOU3TOYHMLMTE HAMaT
yuypegeHa COSB (caHuTapHO-OXpaHUTenHa 30Ha). ToBa Npeau3BuKaTENCTBO, M3NCKBA
CUCTEMHO O0O€EKTMBM3MpaAHE Ha CbCTOSAHMETO (KayecTBaTa Ha nuTenMHata BoAa).
MNpencraBeHuAT aucepTauMoHeH Tpyd npegnara peweHve Ha npobnema  4pes
nanon3egaHe Ha 6asumpaHata Ha [UNC wHMopmauma - wnHoOBaTMBEH MeTo4 3a
NPOCTPaHCTBEHO OpraHn3npaHe, nogabpKaHe N NpeaocTaBsiHE Ha JaHHW 3a HaTUcka oT
CErNCKOCTONAHCKN M3TOYHMLM Ha 3ambpcsBaHe. TOM e M3BEeCTeH Ha HaykaTa, HO 3a
uennume Ha caHumapHo-xueueHHama rnpakmuka 8 obwecmeeHomo g8odocHabdsieaHe
Ha Pbwbnzapus ce npunaza 3a nbpeu Mbm. 3aToBa OLEHABaM TemMaTuKaTta Ha
ANcCepTauMoHHUA TPyA KaTo MU3KNOYUTENHO akrtyanHa, HaBpeMeHHa WU
NpakTUYeCKU 3HaYMMa.

4. MNo3HaBaHe Ha npob6nema. [ucepTauMoOHHUAT TPya YyMeno npeacrassd
npobnema 3a 3amMbpCcABaHETO Ha NUTENHaTa BOAa C HUTpPATU B HErOBOTO MCTOPUYECKO
pa3BuTME C MOCTEMEHHO U3THbKBAHE Ha HepeLleHn Npobnemun 1 NnpeansBMKaTencTea, 3a
Aa akueHTMpa Ha NoTpebHOCTTa OT NPUIOXEHMETO HAa HOBM MOAENN B MOHUTOPUHIA U
Bb3MOXHUTE METOA4M 3a MpeyncTBaHe. ToBa MNoka3Ba [AeTalniHO No3HaBaHe WM Ha
aKTyanHOTO CbCTOsiHME Ha npobnema. OGCTOMHOTO WM NPEUM3HO pasrnexgaHe Ha
€eBponencknTe N ObNrapckuTe HOPMaTUBHU AOKYMEHTU B TOBA HarnpasrieHne oTpassBsa
noarotBeHocTTa W pa3bupaHeTo Ha [OOKTOpaHTKata 3a HeobxogumocTTa oT
BbBEXOAHETO Ha MO-KOMMEeKCeH Noaxoa 3a NpoyyBaHe W aHanm3 Ha CbCTOSHUETO C
HUTPATHOTO 3aMbpcsiBaHe, KOWTO Aa JaBa M MPOrHo3a 3a Bb3MOXHOTO pasBUTME Ha
3aMbpcsiBaHeTo. TakbB KOMMMEKCEH noaxon € usnonseBaHeTo Ha [eorpadckuTte
nHpopmauynoHHm  cuctemn  (FNC), KouTo  aHanuampat  MNPOCTPaAHCTBEHW U
HEeNpPOCTPAHCTBEHM OAHHU M NOKa3BaT B3aMMOBPbBb3KM, KOUTO TpyaHO Buxa mornu ga ce
OLEHAT No Apyr HayMH. 3aabnbo4eHOTO, KOMMETEHTHO N aHaNUTUYHO MPOyYBaHEe Ha
Hay4HaTa 1 Hay4yHO-MPUNOXHa NMTepaTypa No3BoNsABaT Ha AOKTOpPaHTKaTa Aa NnocTUrHe
OCHOBHaTa LeNn M NOCTaBeHUTE KOHKPETHW 3adayun B AucepTaunoHHus Tpya. Beuuko
TOBa 3aTBbpXAaBa ybexaeHMeTo MU, Ye OOKTOpaHTKata MHOro nobpe nosHaBa
OCHOBHUTE XapaKTePUCTUKU U OCOBEHOCTU Ha Npoy4YBaHUsA nNpobnem.

5. CTpyKTypa M XapakTepucTuka Ha gucepTaumoHHuUsA TpyAa. [ncepTaunoHHUAT
TPYA cbabpxa 149 cTaHgapTHU CTPaHMLUM U € MHOro Aobpe CTpyKTypupaH B CrieaHuTe
OCHOBHU pasgenu: BweedeHue, JlumepamypeH o63op, Llen u 3adayu, Mamepuanu u



memoou, Pesynmamu, O6cbxdaHe Ha pe3ynmamume, W3800u u rpernopbKu,
lMpuHocu, bubnuoepagus. OHarneneH e ¢ 32 purypu n 12 Tabnumum.

3arnaBueTto OTpas3siBa TOYHO U MNBAHO CbAbPXaHMETO Ha TemaTa.

BbBepneHMeTo oyepTaBa pamkata Ha NoctaBeHuTe npobnemu u BbBEXOa B
CbLUHOCTTA Ha pasrnexgaHaTa Tema.

JlutepaTypHmAT 0630p € 06CTOEH, 3aabnboyeH, MHPoOpMaTMBEH, LieNeHaco4veH
n nogpeneH. HanucaH KOMNETEHTHO M ACHO, TOM OCBETSIBA OCHOBHWUTE acnekTu Ha
npoy4saHus npobrem B normyHata MM MOCrefoBaTeNIHOCT - 3aMbpcsiBaHe Ha
nuteMHata BOAa C HUTpPaTW, BIIMSHME Ha a30THUTE CbCTaBKM BbPXY YOBELLKUSA
OpraHM3bM, HOPMaTMBHU AOKYMEHTU (€BPONENCKN 1 6bnrapcku) CBbp3aHu C onasBaHe
Ha BOAMTE OT 3aMbpcsABaHe, MEPOMNPUATUSA 3a HamansBaHe Ha 3aMbpPCABAHETO UM C
HUTpATW, METOAM W TEeXHONorMm 3a AeHuTpudumkaums. JIntepaTypHOTO MNpoy4vBaHe
3aBbpliBa C NeT wu3Boga, kouto pAobpe ouvepTaBaT HepeleHuTe npobnemu u
Heob6Xxo4MMOCTTa OT CbBPEMEHHM METOAM 3a OLEHKa Ha 3aMbpPCSBAHETO Ha NUTENHUTE
BoAM C HuTpaTu. Toan nogxon obocHoBaBa paspaboTBaHeTo Ha u3bpaHaTa HayyHa
Tema 1 No3BoNIsiBa NPaBUITHO onpeaernsiHe Ha uenTa 1 3agayuTe.

Llenta Ha Hay4yHus TpyAa € SICHO popmynmMpaHa M HanbfHO CLOTBETCTBA Ha
3arnasmeTto. [locTaBeHUTe LWECT KOHKPETHUM 3ajdayn 3a WU3MNbIIHEHMETO W ca
uenecbobpasHn U TOYHO POPMYNUPAHN.

B pasgena ,,Matepuanu n metoau“ ca onpegeneHn npeaMeTbT (CbabpXKaHue
Ha HUTpaTK B NMTENHUTE BOoAM Ha lMneBeHcka 0bnacT M oueHKa Ha Bb3MOXHOCTUTE 3a
TAXHOTO peayuupaHe) n o6eKTbT (NUTenHUTe Boaun 3a obLliecTBeHO BogocHabasBaHe B
lMneBeHcka obnacTt) Ha npoy4ysaHeTo. locTtaHOBKaTa € MHOro gobpe onucaHa wu
npeumnsHo npeacTaBeHa B LUECT eTana, OTroBapsiLLUM 3a U3Nb/IHEHNETO Ha NOCTaBeHUTe
3agaun. MeTtoaute M3MON3BaHM B OTAENHUMTE eTanM ca  NpeacTaBeHu
cuctemaTusnpaHo B Tabnuua 1. 3a aHanu3 Ha OTHOCUTENHUSA MPUHOC Ha KOHKPETHU
dakTopn  (reorpadpcku, NOYBEHM, reonioxku,  Tonorpadocku, KNUMaTUYHM,
agMuHncTpaTtneHm, [3M1), cBbp3aHM C NOBULIABAHE Ha HUTpPaTUTE B MNOA3EMHUTE BOAM
€ un3nonseBaH WHoBaTMBEH MHCTpymeHTapuyM (ArcGIS Living Atlas - Haun-ronsamarta
onbnmnoTteka 3a reorpadpCkm QaHHW, CbAabpXalia BepuduumMpaHa, HenpekbCHaTo
obGHoBsBaLla ce MHopMauma 3a Lenus CBAT UMM KOHKPEeTHa fokaumsa - 6a3oBu kapTu,
MoAenun Ha peneda, rpaHuun, xmaporpadus, 3eMHa Nokpueka, gemorpadmsi, rpagckm
CUCTEMUN, OaHHW OT HabMAEeHWs, METEOPONOrMYHN AaHHu 1 Ap.). Ypes nporpameH
naket ArcGIS e u3BbplweH nNPOCTPAHCTBEH aHanM3 Ha BOAOU3TOYHMUM CbC
cbabpxaHue Ha Hutpatu Hag 100 mr/n. 3a ga ce yctaHOBM O4yakBaHaTa Nocoka 3a
OTTUYaHE Ha PasnuyHN BUOOBE BOAM (BaneXHW, oTnagHu, NONMBHU U Ap.) € MoAenupaH
BOOOCOOPBT 3a BCEkM eavH Bogou3TouHuK. OnpegeneHo € WM NPOLEHTHOTO
CbOTHOLLUEHME Ha Pas3fMYHUTE BMAOBE 3eMernon3BaHe 3a CbOTBETHMS Bogocbop -
obpaboTBaemu nnowm 6e3 HanoUTENHU CMCTEMMU, NacuLla, No3sl, LWMPOKONIMCTHA ropa,
OBOLLHW FPaavHU 1 FTOPCKOMMOAHN HacaXxaeHus, BogHu nnowm n ap. 3a obpaboTtka Ha
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pesyntaTtuTe ca W3nons3BaHuM pasHOOOpa3sHW, HO MOAXOAALWN CTaTUCTUYECKU MeTOAW.
OueHaBam MeTOoAMYHMA Moaxon 3a pa3paboTBaHe Ha AucepTauusita KaTo
agekBaTeH M MHOBaTMBEH — npeanocTtaBka 3a MNofiyyaBaHe Ha Ka4veCTBEHMU
pe3ynTtaTtu ¢ BUCOKa Hay4yHa CTOMHOCT.

Pesyntatute ca gobpe onucaHu U oHarnegeHn v OTroBapAT MOMMYHO Ha 6'°
3agjageHn 3agadn. Te nokaseaTt, Ye B 2 OT 30HMTE, BOAOCHabaaBalLM TpU OT ocemMTe
HaceneHn MmecTa, cpefHaTa KOHUEeHTpauusi Ha HUTpaTu 3a nepuoga 2010-2017 r. e
6una TpanHo Hag 100 mr/n — c. TureH n c. Uckbp, obwmHa NynaHum (150,68 mr/n) u rp.
KonHape, obwmHa YepseH 6psar (106,24 wmr/n). B octaHanute 5 cenuwa cpegHute
KOHUeHTpaumn Bapupat mexay 50,61 mr/n n 95,34 mr/n (cenata 3raneso, Yepkosuua,
N3rpeB, [paraw BomBoga u [paguHa). OTHOCUTENHUAT [OAN HA EKCNOHUPaHOTO
HaceneHue, KOHCYMMpallo BoAa C BMCOKM CTOMHOCTU Ha HUTpaTM € okono 6% ot
obLWwoTo HaceneHne B obnacTtTa, a obWKnAT Bpon Ha HaACeNeHNeTo, U3NOXEHO TPanHO
Ha HaQHOPMEHU HUTPaTHU HMBa B NuTenHaTta Boga (Hag 50 mr/n) e 8617 »xutenu (3,2%
OT HaceneHweTo Ha obnactta). Han-yassumara rpyna (geua B KbpmMayecka Bb3pacT) e
0,1 % o1 HaceneHnuneTo B obnactta. Mo gaHHn Ha P3W-IneBeH, Ha TepuTopudaTa Ha
obnactta ce wum3non3sat okono 500 BoOgou3TOYHMKA 3@ MUTENHO-OUTOBO
BoAocHabasBaHe, HO camo 66 oT Tax (13%) nmaT oduumanHo ydpeaeHn caHuTapHo-
OXpPaHUTENHM 30HU B pernctbpa Ha BAOP. NHTepecHo e MmogenupaHeTo Ha Bogocbopa
Ha HaN-CUNTHO KOHTAMWUHUPaHUTE C HUTPATKM BOAOM3TOYHUUM (C. [ureH, c. Vickbp n rp.
KonHape) u rpapmyHOoTO MM npeacTtaBsHe (KapTorpadupaHe), KoeTo onpegens
rpaHuuMTE, pecn. rofleMuHaTa Ha nnowTa UMM 1 Npasu ,BUANMU® pasnnyHuTe BUOOBE
3emMenons3BaHe, B T.4. U obpaboTBaemMnte 3emMederncku 3eMu, KakTO M CaHUTapHO-
OXpPaHUTENHUTE 30HW Ha BOOOU3TOYHMUMTE, Nnonagawm B TAX. TOBa € WU3KIYMTESTHO
BaXKHO, 3alLOTO NpaBuM Bb3MOXEH aHanu3a Ha Bpb3kaTa Mexay TOpPEeHeTO C a30THU
TOPOBE M CbOBbPXKAHNETO Ha HUTPATU B NUTEWHUTE BOAW, KOETO OCBEH 34paBHU, UMa
WMKOHOMWUYECKU U3MEPEHMSI.

MHoro pobpo BrevatneHne npasBu pa3paboTBaHETO Ha oOThenHa rna.sa
,OOCBXAaHe Ha pe3ynTaTuTe”, B KOSATO Te Ce aHanuampaTt u KOMeHTUpaT AeTansiHo B
KOHTEKCTa Ha AaHHMTe OT nuTepaTypHusi 0630p, BKA. M NOAXOOAWMTE MeToan 3a
AeHnTpudmrkaumnsa. Hanpumep, obcbxaa ce Noaxoasiy BapmaHT 3a AeHUTpudukaumsa Ha
nuTenHaTta Boda B rp. KorHape, Tbil KaTo cenuwieTo € ¢ Han-ronsam 6pon HaceneHue,
€eKCNOHUpaHO Ha HuTpaTn B [neBeHcka obnact M BOOOU3TOMHMKBT Ha rpaga HAma
ouumanHo ydpegeHa CaHUTaApPHO-OXPaHWUTENHa 30Ha, KOeTO Bb3NpenaTcTBa
HanaraHeTo Ha 3abpaHu N orpaHn4YeHusi, CBbP3aHN C a30THO TOPEHe Ha 3emMenenckuTe
3emn, a Te 3aemaT 73% oT Bogocbopa Mmy. lNpeanarat ce OBe Bb3MOXHOCTU: UIK
n3bop Ha HOB BOAOU3TOYHMK C KayeCTBeHa NuTerHa BoOAa, WNM usrpaxgaHe Ha
npeyncTBaTenHa CTaHumMa 3a NUTENHU BOAM, BKIOYBALLA AeHUTpUdmumMpallo ctbnano.
AprymeHTUTE B NOn3a Ha BTOPUS BapuaHT ca Tpu:



% cerawHuAT BOOOM3TOYHMK O06MBa [OCTATbYHO KONMMYECTBO Boga C A06po

KayecTBO, C U3KITOYEHNE Ha NoKasaTen Humpamu,

£ UMa wusrpageHa uWHdpacTpykTtypa (TpbbonpoBoau U APYrM  UHXKEHEPHU

CbOPBXEHNS);

* HannyHu ca ePeKTUBHO PYHKLMOHMPALLM NOA06HM CbopbXeHus B EC (ABcTpus,

Hupepnangus, Nepmanna n gp.).

PewaBaHeTo Ha npobnema e BbMPOC Ha 3agbniboyeH npodecunoHaneH UHaHCOBO-
MKOHOMWYECKM aHanus3, KOWTO crnejBa da ce W3roTBM U MpueMe OT CbOTBETHOTO
BOAOCHabAMTENHO ApPYXKEeCTBO.

U3Boan u npenopbku. Bb3 ocHoBa Ha Taka paspaboTteHaTa TemaTuka ca
n3segeHn 11 wusBoga, KOUTO TOYHO OTpasfABaT NosflyvyeHUTe pesynrtatu. 3a
pelwaBaHe Ha pasrnexgaHute npobnemMu ca HanpaBeHU KOHKPETHU MNpPaKTUYEeCKU
npenopbkn kbM BuK EOO[ - lNneBeH, kbM MWHUCTEPCTBO Ha 34paBeona3BaHETO U
P3U - lNne.eH.

Bubnuorpadckuar cnucbK cbabpka 141 nurtepaTypHU M3TOYHMKA, OT KOUTO
70 ca Ha knpunuua n 71 - Ha natmHmua, a 30,40% ca ot nocnegnute 10 rognHn.

6. OT 3ano3HaBaHETO MW C ANCEPTAUUOHHWA TPyL OCTaBaM C BrevaTiieHue, ye
OCHOBHaTa 4acT OT Hay4yHUTe U3cneaBaHUsl ca Aerlio Ha caMmaTa AOKTOpaHTKa, 3a
KOeTO BEepOsiTHO ca M MNOMOrHanu 3HaHuATa OT obpasoBaHMeTo M no Ekonoaus u
ornaseaHe Ha OkoslHama cpeda. PaspaboTkaTa nokasea, 4e Emunna baHkoBa
nputexasa 3aabnbOYEeHN TEOPEeTUYHM 3HAHWA U MPaKTUYECKM yYyMeHus B
pasrnexgaHata obnact U AeMOHCTpUpa KayecTBa 3a CaMOCTOSATENHO NpoBexaaHe Ha
Hay4HO mn3cnenBaHe.

7. TMpuHocM M 3HaAYMMOCT Ha paspaboTkaTa 3a HaykaTa W MpaKTuKaTta.
Mpuemam wu3UANO onucaHuTe OT [OKTopaHTkata npuHocu. [lpeacraBeHUAT B
AancepTaunoHHUsa Tpya mMooersl 3a rpakmu4yecKko MpurioXeHUe Ha KoMOUHUpaH aHanu3
MexQy npocmpaHcmeeHuU 0OaHHU e2eHepupaHu om [MIC u aHanumu4yHu OaHHU 3a
CcbObPXaHUEmMoO Ha Humpamu 6 KanmupaHu [no03eMHU 800U 3a uenume Ha
caHumapHo-xuesueHHama rnpakmuka e obwecmeseHomo godocHabdsieaHe, rnpu mosa ¢
8b3MOXHOCMU 3a U38ex0aHe U Ha MpPO2HO3HU pe3ysimamu, ce rpusaza 3a Mbpeu Mbm
8 Pbbnezapus. AncepTauMOHHUAT Tpya 6e3CnOpHO CbAbpXKa HayYHU U Hay4HO-
NPUIIOXKHU NPUHOCHU.

8. [MMpeueHka Ha nybnukaumutTe no AucepTauuMoHHusa Tpya. OcHOBHUTE
pesynTaTu OT AMCepPTauUMOHHOTO n3cneasaHe ca nybnukysaHun B 3 Hay4yHU ctatum (egHa
nog nedyart), OT KOMTO ABE — Ha aHIMUNCKM U uHaekcupaHu B Scopus and Web of
Science. [JokTopaHTKaTa € CaMOCTOATENEeH aBTOp Ha egHa OT nybGnukauumTe U Nbpeu
aBTOp Ha gpyrmute ase. OcBeH ToBa e y4acTBana ¢ goknagu B 7 HaydHun dopyma (6 — B
Bbnrapus n eamH B 4yxbuHa, ¢ pestome B cnucaHue ¢ IF), Ha 5 OoT KouTO € NMbpBU
aBTop. Kbm TOBa TpsbBa pOa ce npubaBM M y4yacTMeTO M B [ABa Hay4dHO-
na3cnegoBaTeriCku NnpoekTa, Ha KouTo e buna BogeLy, n3cnegosaren.
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9. AsBTopedepatnbT € B 06eM OT 51 CTp. U KOPEKTHO OTpassiBa CbAbPXKaHMETO Ha
ancepTaunoHHna Tpya. MI3rotBeH e cnopepf M3MCKBaHUATA, CbAbpXa BCUYKM OCHOBHU
4YacTu Ha gucepTaumsaTa, Kakto ca hopMynupaHun oT aBTopa.

10. KputnyHn OGenexkn w npenopbku. KpuTuyHM 6Genexkm OoT npuHUMNEH
Xapaktep, CBbp3aHW C uaesTa Ha [UMCEepTauMOHHMA TPYA, M3MNON3BaHUTE METOAM,
nonyyeHnTe pesyntatn, U3BOAUTE, NPEMOPBKATE W HAy4yHUTE MPUHOCK, HSIMaM.
Hanpasu mu BnevatneHne nuncarta Ha 3ak/royeHue; bu Morno ga ce aobasu n pestome
Ha aHrMUNCKN e3nK B Kpasd Ha aBTopedepaTa. 3abenasax n M3BECTHO pasHOCTUNNE B
6ubnuorpadupaHeTo Ha nNUTepaTypHUTE MUITOYHULM, KAKTO WU HSKOW MPOMYCKA WK
HETOYHOCTW, KaTO Hanp. HEeBNUCaHW CTpaHuUuW, wusgaTencrtsa WM roguHa Ha
nybnukyBaHeTo B otaenHu nyénukaumm (NeNe 1, 9, 11, 15, 70, 137 wn gp.), kouTo B
HUKaKbB CfydYaln He TMPOMEHAT CbLHOCTTA, HUTO HamansBaT CTOMHOCTTa Ha
ancepTaumoHHna  Tpya. [lpenopbyBam nybnukyBaHe Ha MoOHoOrpadus BbpXy
auceptauusaita 3a ga CTaHe OO0CTOsiHME Ha NOo-LWMPOK Kpbr vutatenu, paboTtewm B
obnactta Ha oOWEeCTBEHOTO 34paBe M XUrMeHHaTa MpakTuKa, €eKono3n u gpyru
crneumanucTu.

3AKIKOYEHUE:

MNpencraBeHnAT  OucepTauMoOHEH Tpyd Ce  OoTnvM4aBa C  aKTyarHocT,
OPUrMHANHOCT, MeToANYEeCKa MHOBATUBHOCT U NpeLmM3HOCT. LisnocTHata opraHmsaums un
npoBeXxaaHe Ha Npoy4yBaHeTO Aokas3Ba 00OpuTe Bb3MOXHOCTM Ha JOKTOpaHTKaTa 3a
Hay4Hom3cnegoBaTencka pabota. JJucepmauyusima cbObp)Ka Hay4YHU W Hay4YHO-
MpUsIoXHU pe3ysimamu ¢ NMPUHOCEH xapakmep U MOoKpuea CUYKU U3UCKe8aHUs Ha
3akoHa 3a pa3BuTUe Ha akageMuyHus cbetaB B Penybnuka bvnrapus, MNpaBunHuka 3a
npunoxeHneto My u [llpaBunHuka Ha MY - [MneseH. [lpegBua ropevsnoxeHoTo,
ybeneHo faBam NonoXuTenHata Cu oueHKa Ha NpoBeAeHOTO u3crneaBaHe v npeanaram
Ha YBaXaeMOTO HayyHO Xypwu Ada npucbam obpasoBaTenHaTa M HayyHa CTeneH
»HAokTop” Ha Emunua KpacummpoBa BaHkoBa B obnact Ha Bucwe obpasoBaHue 7.
30paBeona3BaHe U CnopT, nNpodecuoHanHo HanpaenexHve 7.1. MeguuuHa, HayyHa
crneumanHocT ,XuaueHa (BKM. TpyaoBa, KOMyHarnHa, yYvnuiiHa, pagnaunoHHa, XpaHeHe

naop.)“

30.08.24 . Moanwc: Ha ocHoBaHue un. 59 or 331[

'p. NMnoeaue (Mpod. a-p T. TbpHOBCKA, AM, OMH)
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1. General presentation of the procedure documentation.

The set of documents presented by the candidate meets the requirements of the currently
effective Law on the Development of the Academic Staff in the Republic of Bulgaria, the
Regulations for its implementation and the Regulations for the Development of the Academic
Staff at Medical University (MU) - Pleven. All materials (personal: curriculum vitae,
diplomas, lists of scientific production and other evidentiary material, application for the
fulfillment of the minimum national requirements, author's reference for contributions, etc.,
documents from the MU- Pleven and Faculty of Public Health: orders related with the
procedure, protocols ( for doctoral minimum, for approbation), synopsis for doctoral
minimum, etc., as well as from other departments: response from the Ministry of Education
and science for enrollment) were provided to me on time, in their full volume, in an electronic
version. By order No. 2590/13.10.21 of the Rector of MU-Pleven, Emilia Bankova was
enrolled as a PhD student of independent training procedure for acquiring the scientific
degree "Doctor" in the field of higher education 7. Health care and sports, professional
direction 7.1. Medicine, scientific specialty "HYGIENE (including occupational,
communal, school, radiation, nutrition, etc.)" with the topic of the dissertation work: "
Nitrate content in the drinking water of the Pleven region and possible approaches for their
reduction”. On 4™ of July, 2024, the dissertation was presented for discussion by an extended
departmental council, which considered the readiness of the dissertation work for defense, as
well as that the PhD student has completed her individual research plan, the required number
of credits and directed the procedure to a public defense (EDC Protocol no. 7).

2. Analysis of the career profile of the PhD student.

EMILIA KRASIMIROVA BANKOVA was born in the city of Pleven, where she completed
her secondary education. Emilia Bankova graduated her higher education successively with a
bachelor's and master's degree in "Ecology and Environmental Protection” at the SU "St.
Kliment Ohridski" (1998-2003). The beginning of her work experience was in 2003 in the
association "Development of personality and human communities”, where she worked as a
social worker. In 2004, she started to work at the Medical University - Pleven as a training
and qualification expert. At the same time, she continues to upgrade her skills and
qualifications by completing a second master's degree in "Public Health and Health
Management" at the MU - Pleven (2011-2013) and taking a course at the MU - Pleven on the
topic of "Training in Communication Skills" (7-8.06.2014). Her academic career as a lecturer
in the department of "Hygiene, medical ecology, occupational diseases and MBS" of the
Medical University - Pleven began in August 2014. In the period 2015-2019, Emilia Bankova
continues to build on the upward spiral of her development by acquiring a specialty in
Toxicology (for biologists, ecologists, chemists, etc.). The desire, creative energy and
dedication of the PhD student, organized with diligence and precision, deservedly lead to the
full development of the dissertation - the subject of today's public defense.

3. Relevance of the topic.

Ensuring a sufficient amount of safe, compliant drinking water is important for public health
and the quality of life of the population. In various regions of Bulgaria, an increased nitrate
content in natural water sources is observed as a result of unabsorbed nitrogen fertilizers in
agriculture, discharge of untreated wastewater and agricultural waste. The problem has
existed for decades, and among the most affected water supply areas are those in the Pleven
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region, where the majority of water sources do not have an established water protection zone.
This challenge requires a systematic objectification of the condition (drinking water quality).
The presented dissertation offers a solution to the problem by using GIS-based information -
an innovative method for spatially organizing, maintaining and providing data on the pressure
of agricultural pollution sources. It is known to science, but for the purposes of sanitary and
hygienic practice in the public water supply of the Republic of Bulgaria, it is being applied for
the first time. Therefore, | assess the subject of the dissertation work as extremely current,
timely and practically significant.

4. Knowing the problem.

The dissertation skillfully presents the problem of drinking water pollution with nitrates in its
historical development with a gradual highlighting of unsolved problems and challenges in
order to emphasize the need for the application of new models in monitoring and possible
methods of purification. This shows a detailed knowledge of the current state of the problem.
The thorough and precise examination of the European and Bulgarian regulatory documents
in this direction reflects the preparation and understanding of the doctoral student for the need
to introduce a more complex approach to research and analysis of the nitrate pollution
situation, which would also provide a forecast for the possible development of the pollution.
Such a complex approach is the use of Geographic Information Systems (GIS), which analyze
spatial and non-spatial data and show interrelationships that could hardly be assessed in any
other way. The in-depth, competent and analytical study of the scientific and scientific-
applied literature allows the PhD student to achieve the main goal and the specific tasks set in
the dissertation work. All this strengthens my conviction that the doctoral student knows very
well the main characteristics and peculiarities of the research problem.

5. Structure and characteristics of the dissertation work.

The dissertation contains 149 standard pages and is very well structured in the following main
sections: Introduction, Literature Review, Aim and Objectives, Materials and Methods,
Results, Discussion of Results, Conclusions and Recommendations, Contributions,
Bibliography. Illustrated with 32 figures and 12 tables.

The title accurately and completely reflects the content of the topic. The introduction
outlines the framework of the problems and introduces the essence of the considered topic.

The literature review is comprehensive, thoroughgoing, informative, targeted and organized.
Written competently and clearly, it shows the main aspects of the research problem in their
logical sequence - contamination of drinking water with nitrates, the influence of nitrogen
compounds on the human organism, normative documents (European and Bulgarian) related
to the protection of water from pollution, measures to reduce of their contamination with
nitrates, methods and technologies for denitrification. The literature review concludes with
five conclusions that clearly outline the unsolved problems and the need for modern methods
to assess drinking water contamination with nitrates. This approach substantiates the
development of the chosen scientific topic and allows correct definition of the goal and tasks.
The purpose of the scientific work is clearly formulated and fully corresponds to the title.
The six specific tasks set for its implementation are expedient and precisely formulated.

In the ""Materials and methods™ section, the subject (content of nitrates in the drinking
water of the Pleven region and assessment of the possibilities for their reduction) and the
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object (drinking water for public water supply in the Pleven region) of the study are defined.
The production is very well described and precisely presented in six stages, responsible for
the implementation of the set tasks. The methods used in the individual stages are presented
systematically in Table 1. An innovative toolkit (ArcGIS Living Atlas - the largest geographic
data library containing verified, continuously updated information for the entire world or a
specific location - basemaps, relief models, boundaries, hydrography, land cover,
demography, urban systems, observational data, meteorological data etc.). Spatial analysis of
water sources with nitrate content over 100 mg/l was performed using the ArcGIS software
package. In order to establish the expected direction for the outflow of different types of water
(precipitation, waste, irrigation, etc.), the watershed for each water source was modeled. The
percentage ratio of the different types of land use for the relevant watershed is also
determined - cultivated areas without irrigation systems, pastures, vineyards, broad-leaved
forest, orchards and forest fruit plantations, water areas, etc. Diverse but appropriate statistical
methods were used to processing the results. | appreciate the methodical approach for
developing the dissertation as adequate and innovative - a prerequisite for obtaining
qualitative results of high scientific value.

The results are well described and illustrated and correspond logically to the 6 assigned
tasks. They show that in 2 of the areas supplying water to three of the eight settlements, the
average concentration of nitrates for the period 2010-2017 was permanently above 100 mg/L
- the village of Gigen and the village of Iskar, Gulyantsi municipality (150.68 mg/L) and the
town of Koinare, municipality of Cherven Bryag (106.24 mg/L). In the remaining 5
settlements, the average concentrations vary between 50.61 mg/L and 95.34 mg/L (the
villages of Zgalevo, Cherkovitsa, lzgrev, Dragash voivoda and Gradina). The relative share of
the exposed population consuming water with high nitrate values is about 6% of the total
population in the district, and the total number of the population permanently exposed to
excessive nitrate levels in drinking water (over 50 mg/L) is 8,617 inhabitants (3.2% of the
population of the district). The most vulnerable group (children under 1 year old) is 0.1% of
the population in the district. According to the data of Regional Health Inspections (RHI)-
Pleven, about 500 water sources are used for drinking and domestic water supply on the
territory of the district, but only 66 of them (13%) have officially established water protection
zones in the DRBD register. It is interesting to model the watershed of the water sources most
heavily contaminated with nitrates (the village of Gigen, the village of Iskar and the town of
Koinare) and their graphic representation (mapping), which defines the boundaries,
respectively. the size of their area and makes "visible" the different types of land use, incl. and
cultivated agricultural lands, as well as the water protection zones of the water sources falling
within them. This is extremely important because it makes possible the analysis of the
relationship between fertilization with nitrogen fertilizers and the content of nitrates in
drinking water, which, in addition to health, has economic dimensions.

A very good impression is made by the development of a separate chapter "'Discussion of the
results™, in which they are analyzed and commented in detail in the context of the data from
the literature review, incl. and the appropriate denitrification methods. For example, a suitable
option for denitrification of drinking water in the town of Koinare is being discussed, since
the settlement has the largest number of population exposed to nitrates in the Pleven region
and the town's water source does not have an officially established water protection zone,
which prevents the imposition of bans and restrictions related to nitrogen fertilization of
agricultural lands, and they occupy 73% of its watershed. Two options are available: either
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choosing a new water source with quality drinking water, or building a drinking water
treatment plant including a denitrification step. There are three arguments in favor of the
second option:

+ The current water source produces a sufficient amount of water of good quality, with
the exception of the nitrate indicator;
+ There is an established infrastructure (pipelines and other engineering facilities);
+ Effectively functioning similar facilities are available in the EU (Austria, Netherlands,
Germany, etc.).
Solving the problem is a matter of a thorough professional financial and economic analysis,
which should be prepared and accepted by the relevant water supply company.

Conclusions and recommendations. Based on the developed topic, 11 conclusions were
drawn, which accurately reflect the results obtained. In order to solve the considered
problems, specific practical recommendations have been made to “Water and sanitation” Ltd -
Pleven, to the Ministry of Health and RHI-Pleven.

The bibliographic list contains 141 literary sources, of which 70 are in Cyrillic and 71 in
Latin, and 30.40% are from the last 10 years.

6. From my acquaintance with the dissertation work, | am left with the

impression that the main part of the scientific research is the work of the doctoral student
herself, for which she was probably helped by the knowledge from her education in Ecology
and Environmental Protection. The development shows that Emilia Bankova possesses in-
depth theoretical knowledge and practical skills in the field under consideration and
demonstrates qualities for independent conduct of scientific research.

7. Contributions and significance of scientific development for science and practice. |
fully accept the contributions described by the PhD student. The model presented in the
dissertation work for the practical application of a combined analysis between spatial data
generated by GIS and analytical data on the content of nitrates in captured groundwater for
the purposes of sanitary and hygienic practice in public water supply, with the possibility of
deriving predictive results, is applied for the first time in the Republic of Bulgaria. The
dissertation work undoubtedly contains scientific and scientific-applied contributions.

8. Evaluation of publications on the dissertation work.

The main results of the dissertation research have been published in 3 scientific articles (one
in print), two of which are in English and indexed in Scopus and Web of Science. The PhD
student is the sole author of one of the publications and first author of the other two. In
addition, she participated with reports in 7 scientific forums (6 — in Bulgaria and one abroad,
with an abstract in a journal with IF), of which she was the first author. To this should be
added her participation in two scientific research projects in which she was the lead
researcher.

9. The abstract has a volume of 51 pages and correctly reflects the content
of the dissertation work. It is prepared as required, containing all the main parts of the
dissertation except the bibliography, as formulated by the author.

10. Critical notes and recommendations. | have no critical remarks of a principled
nature related to the idea of the dissertation work, the methods used, the results obtained, the
conclusions, the recommendations and the scientific contributions. A summary in English
could also be added at the end of the abstract. | also noticed a certain variety in the
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bibliography of the literary sources, as well as some omissions or inaccuracies, such as
unlisted pages, publishers or year of publication in individual publications (No. 1, 9, 11, 15,
70, 137, etc.), which in no way change the essence or reduce the value of the dissertation
work. | recommend publishing a monography on the dissertation to make it available to a
wider range of readers working in the field of public health and hygiene practice, ecologists
and other specialists.

CONCLUSION:
The presented dissertation is distinguished by relevance, originality, methodological
innovation and precision. The overall organization and conduct of the study proves the good
possibilities of the doctoral student for research work. The dissertation contains scientific and
scientific-applied results of a contributing nature and covers all the requirements of the Law
on the Development of the Academic Staff in the Republic of Bulgaria, the Regulations for its
application and the Regulations of the MU - Pleven. Given the above, | confidently give my
positive assessment of the conducted research and propose to the Honorable Scientific Jury to
award the educational and scientific degree "Doctor"” to Emilia Krasimirova Bankova in the
field of higher education 7. Health care and sports, professional direction 7.1. Medicine,
scientific specialty "Hygiene (including occupational, communal, school, radiation, nutrition,
etc.)".
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