PE3IOMETA HA ITYBJINKALIUUTE
Ha 1. ac. 1-p Kanuna PaneBa

NpEeICTaBeHH 3a y4acTue B KOHKYpca 3a JOIEHT MO MPO(EeCHOHATHO
HanpasieHnue 4.4. Hayku 3a 3eMsTa, HayyHa CIENUAITHOCT XUIPOJIOTHS Ha
CyllaTa U BOIHUTE PECYPCHU
obsieH B /IB, 6p. 82 ot 14.10.2022 r.

I'PYIIA B XaOouauTaunoHeH TPy

B. 1.1 PaneBa, K., KauecTBo Ha NIAaHUHCKUTE PeYHU BOAU B IPAJACKHUTE TEPUTOPUH HA
bruarapus, Copusi, ABAHI'APIA-IIPUHT, ISBN 978-619-239-795-1.

Pe3rome

Mouorpagusra ,,KauecTBoO Ha MJIAHUHCKUTE PEUYHUTE BOAU B TPaJCKH TEPUTOPUU
pa3kpuBa cTeneHTa Ha (PU3MKOXMMUYHO 3aMbpCSBAaHE HAa TUIAHWHCKA BOJHHM TOTOLU B
ypOaHU3HUpaHu TPaAcKu paiioHu. M300pbhT HAa TeMa € MPEANOCTaBeH OT MHOTOACHEKTHOTO
HETaTUBHO BIIMSHWE Ha BOJHUTE TEYECHMS, CHIbPXKAIIM PA3TBOPEHH U HEPa3TBOPEHU
BEIIECTBA C AHTPOINOICHEH NPOM3XOJA HaJ TMPEIESIHO JOMyCTUMHU KOHIEHTPAIMH BBHPXY
COLIMATTHUTE ¥ MKOHOMHYECKU MPOIIECH Ha AaJIEHO MSCTO, OT HEOOXOJUMOCTTA 32 MOCTOSTHEH
MOHHTOPHUHT, ¥ B CHOTBETCTBHE C TJIOOAHUS JHEBEH peJa 3a Ola3BaHEe Ha KayeCTBOTO Ha
MIPECHOBOJIHUTE PECYPCH U YCTOWYMBOTO UM YIpaBJieHHE. AHAIU3BT C€ OCHOBAaBa Ha TOJSM
o0eM m3xoaHa HHPOPMAIUI OT (HU3UKOXUMUIHHS MOHUTOPHHT U JJAHHUTE 32 ChIbPKAHHUECTO
Ha TeXKW MeTanu B 28 peku tur R2 u R3 — maHWHCKU peKH, MPeCHYaIly ITpaJcKu HACEIeH!
MecTa.

Monorpadusta BKIIOYBA TEOPETUKO-METOUYHA U aHATUTHYHA JacT. [IspBara yact Ha
MOHOTpadusTa MPEICTaBs NEPCIEKTHBUTE MPE]l YCTOMYMBOTO yIpaBJIieHHEe Ha Ka4eCTBOTO Ha
BOAWTE, MPOOIEMUTE TIPe]l BOJOMOI3BAHETO, MTOPOJICHU OT AHTPOIIOTCHHOTO 3aMbpCsIBaHE Ha
BojHUTE TeueHus. OOCHKIa MPOMEHHUTE B XUAPOJIOKKHUS ITUKBJI B TPAJICKUTE PAOHU U
TEXHHUTE MOCIeNUIHU Mo (opmara Ha MosiBaTa Ha CHHJIPOMA Ha IPaJCKUTE BOJHU TEUEHHS U
HapacTBAIlOTO 3aMbpCSBAaHE HAa BOJATa OT TOYKOBH M TU(Y3HH M3TOUYHMIM. Pasrimenanu ca
M3HUCKBaHUATa Ha PamMKkoBaTa AMpEKTHBA 32 BOAWUTE U OBITapCKOTO 3aKOHOJATENICTBO KbM
KayecTBOTO HA MOBHPXHOCTHHUTE BOJHHU TeJNa, MOJXOAUTE U METOIMTE 3a OLEHKA Ha CTETEHTa
Ha KOHIICHTpAIUsi Ha 3aMbpPCUTENM B pedyHuTe Boau. OleHkata Ha (PU3MKOXUMHYHOTO
CBhCTOSIHAE Ha PEYHHUTE BOJHU TeJla € HalpaBeHa Bb3 OCHOBA Ha KOHKPETHATa TUIOJIOTHS,
pedepenTHuTe ycnoBus, knacudukarmonHata cuctema or HAPEJIBA Ne H—4 ot 14.09.2012.
OcHoBa 3a uaeHTH(GHUIMpPaHEe Ha (PU3UKOXMMHUYHOTO CHCTOSIHHE HAa BOJHUTE Ca JAaHHUTE OT
KOHTPOJIEH M ONEpaTHBEH MOHUTOPHHI OT HamuonanHata cucTteMa 3a MOHUTOPHUHT Ha
okoxHata cpena 3a nepuoaa 2015-2021 r., mo u30OpaHu neceT PU3MKOXUMHYHH TTapaMeThpa
U celieM TeXKHU MeTala. 3a WHTErpajHa OlleHKa Ha Ka4eCTBOTO Ha BOJAUTE Ha MJIAHUHCKHU TUI
peku R2 u R3 ca mpunoxenun unaekcute CCME u MCWQI, cbriacHo HOpMaTHBHUTE
M3UCKBAHUA 32 ,,0TJIMYHO Ka4eCTBEHO ChCTOstHUE  TTocoyenu B Hapenba Ne H-4/14.09.2012
r. [locnenqHuAT MHAEGKC ce Mpujara 3a NpbB BT 32 OICHKA Ha Ka4eCTBO HAa PEYHH BOIHU B
boarapus.

Bropata wact Ha KHWTara ONWCBA JETAMIIHO XHUAPOJOKKUTE YCIOBHS B PEYHHUTE
OaceiiHu U aHTpOMOreHHuTe (GakTopu, (GopMHUpaIIM KAa4eCTBOTO Ha BOJaTa Ha TIIAHUHCKUTE



peku (R2 m R3), mpemMuHaBamm mnpe3 TpajCKU apeajd Ha TEPUTOpPHATA HA CTpaHara,
IpyNHUpaHd MO Xuaporeorpad)cku peruoHu. M3BbpuIEH € M CpaBHUTEICH aHaliu3 Ha
YCTAaHOBEHOTO KAaueCTBO Ha PEUYHUTE BOAM MO baceiiHOBM IupeKuuu 3a YIpaBlIEHHE Ha
Bogute. [lomydyeHuTe pe3yaTaTH yCTaHOBSIBAT CUJICH aHTPOIIOTEHEH HATHCK BBPXY PEUYHHTE
TEUYEHUS W BJIOUICHO KayecTBO Ha BOJMTE Ha IUIAaHMHCKH TUnl peku R2 u R3, cuen
IIPEMUHABaHETO UM IIpe3 I'PajJCKU TUIl ypOaHU3aLMOHHA Cpe/a, HE3aBUCUMO OT HAJIMYHUETO B
HSIKOU OT I'paJIOBETE HA ChOPBKEHMSI 32 IPEUMCTBAHE HA BOAUTE. Pe3ynraTtuTe mokassar, ue
OCHOBHUTE IPUYMHY, BIMSCIIM BBPXYy KauyeCTBOTO Ha BOJATa B M3CIIECIBAHNUTE DPEKH, ca
MOBHIIICHUTE KOHLEHTPAIIMH OMOT€HUTE U MPEBUIICHUS B ChAbP)KAaHUETO HA TEKKHU METAIH.
OCHOBHUAT M3TOYHHUK Ha (OcHOPHU ChEAMHEHHUS ca OCHOBHO OUTOBUTE U MPOMHUIICHHUTE
OTIIaJbUHU BOJH, JOKATO M3TOYHMK HA a30THU CHEAUHEHUS € 3aMBbPCSIBAHETO OT 3€MENEICKU
U JKUBOTHOBBJHHU JCHHOCTU. YCTAaHOBEHM Ca U CE30HHHU pPa3jvyus B KOHLEHTpAaLMATA Ha
3aMbpCSBAIMTE BEIIECTBA B 3aBUCUMOCT OT XHUAPOJIOKKUTE YCIOBUS M IPOMEHHUTE B
MHTEH3UTETa Ha aHTpornonpecusaTa. MHTerpaJHuTe MHAEKCH 3a OLICHKAa Ha KadecTBOTO Ha
Bogure CCME WQI u MCWQI, xnacudummpar mo-rojisiMa 4acT OT PEYHHTE BOJIU Ha
n3cieBaHUTE IIaHUHCKU TUll peku (R3) B ,,Ji0110% chCTOSHUE, KAaTO IPOLEHTHT HA PEUYHHUTE
BOJM KaTeTOPU3UPAaHU B ,,JIOMIO™ CHCTOSIHUE cropen mo-koHcepBatuBHUs uuaekc CCME
WQI, Bapupa mexnay 40.7% (baceitHoBa mupekmus ,,JlyHaBcku paiion™) u 74.8% u 75.5%
ChOTBETHO 3a baceiiHoBa nupekuus ,,M3rounoGenomopcku pailon™ u baceilHoBa nupekuus
»3arnagHo0enoMopcku  pailoH”. OCHOBHUTE (aKkTOpW, BIMSCIIM BBPXY BIOLIEHOTO
(U3MKOXUMUYHOTO ChCTOSIHUE Ha M3CJICABAHUS TUI PEYHU BOJHU Ca YNPaBICHUETO HAa BOJUTE
B IpajJOBETe, CTENEHTa Ha HW3rPaJIEHOCT U CHCTOSHUETO HAa KaHAJIM3AaLUOHHUTE CUCTEMH,
KaKTO U HAJMYUETO U e(EKTUBHOCTTa Ha CHOPBKEHUATA 3a MPEUMCTBAHE HA OTHAIbUHUTE
BOJM OT OWTa U MPOMUIILIIEHOCTTA.

Summary

The monograph "Quality of mountain river waters in urban areas” reveals the degree of
physicochemical pollution of water streams in urbanized areas. The choice of the topic is
based on the multifaceted negative impact of water courses containing dissolved and
undissolved substances of anthropogenic origin above the maximum permissible
concentrations on the social and economic processes of a given place, by the need for constant
monitoring, and in accordance with the global agenda for the protection of the quality of
freshwater resources and their sustainable management. The analysis is based on a large
volume of source information from physicochemical monitoring and data on the content of
heavy metals in 28 rivers of type R2 and R3 - mountain rivers crossing urban settlements.

The first part of the monograph presents the problems facing water use caused by the
anthropogenic pollution of water courses. Discusses the changes in the hydrological cycle in
urban areas and their consequences in the form of the emergence of the syndrome of urban
water courses and the increasing pollution of water from point and diffuse sources. The
requirements of the Water Framework Directive and the Bulgarian legislation regarding the
quality of surface water bodies, the approaches and methods for assessing the degree of
concentration of pollutants in river waters have been examined. The assessment of the
physicochemical state of the river water bodies was made on the basis of the specific
typology, the reference conditions, the classification system of REGULATION No. H-4 of
14.09.2012.

The basis for identifying the physicochemical state of the waters is the control and
operational monitoring data from the National Environmental Monitoring System for the
period 2015-2021, based on selected ten physicochemical parameters and seven heavy metals.
For an integral assessment of the water quality of mountain-type rivers R2 and R3, the CCME
and MCWQI indices are applied, according to the normative requirements for “excellent"



quality status™ specified in Regulation No. H-4/14.09.2012. The MCWQI is applied for the
first time to assess the quality of river waters in Bulgaria.

The second part of the book describes in detail the water quality in all mountain rivers
that pass through urban areas on the territory of the country by hydrogeographic regions and
contains a comparative analysis of the established quality by Basin directorates for water
management. The obtained results establish a strong anthropogenic pressure on the river
currents and deteriorated water quality of mountain-type rivers R2 and R3, after their passage
through an urban-type urbanization environment, regardless of the presence of water
treatment facilities in some of the cities. The results show that the main indicators affecting
the water quality in the studied rivers are the increased concentrations of phosphorus and
nitrogen compounds. The main source of phosphorus is most often domestic and industrial
wastewater, while the source of nitrogen is pollution from agricultural and livestock activities.
Seasonal differences in pollutant concentration were also found depending on hydrological
conditions and changes in intensity of anthropopressure. The integrated water quality indices
CCME WQI and MCWQI classify a greater proportion of the river waters of the studied
mountain-type rivers (R3) in "poor"” condition. The percentage of river waters categorized in
"poor" condition according to the more conservative CCME WQI index, varies between
40.7% (Basin Directorate "Danube Region™) and 74.8% and 75.5% for the East Aegean River
Basin Directorate and the West Aegean River Basin Directorate respectively. The main
factors affecting the deteriorated physicochemical condition of the investigated type of rivers
are the water management in the cities, the state of the sewage system, the access to the
sewage system and the efficiency of the sewage treatment facilities.
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[IposiBata Ha 3acylIiaBaHETO M HETOBOTO BB3ICICTBHE, BapupaT B MPOCTPAHCTBEH H
BPEMEBHU aCIEKT, MOPaJu pa3HOOOpa3UEeTO OT MOUBEHO-KJIMMATUYHU U XUIPOJIOKKH YCIIOBUS,
KaKTO M BapHallMUTE B €KCIO3MIMATA U YSI3BUMOCTTA, KaTO JEeMOTPaCKH YCIOBUS M MEPKH
3a MpOTUBOAEHCTBHE. BbIIpeky, ye omacHOCTTa OT 3acyllaBaHe M YecToTaTa Ha MUHAJINUTE
3acylaBaHMsl ca MOJPOOHO MPOYUYEHH, BCE OIIE MAJIKO CE 3Hae 3a eeKTa OT CTpaTeruurTe 3a
yIpaBIEHUE Ha 3aCyIIaBaHETO KbM JACUCTBUTEIHUTE BB3ACUCTBHA M KaK ONACHOCTTa OT
3acyliaBaHe C€ Bb3IpUEMa OT ChOTBETHUTE 3aMHTEPECOBAaHM CTpaHH. B ToBa
OOIIIOKOHTUHEHTAJTHO NPOYyYBaHE Ca XapaKTepU3UpPaHW U OLIEHEHW BbB3ACUCTBUATA U
BB3IPUATHUATA OT JIB€ CKOPOLIHM chOMTHA Ha 3acymaBaHe (2018 u 2019 r.) B EBpona u e
[IPOYyYEeHa BPb3KaTa MEXJY CTPAaTETMUTE 3a YIPaBJIEHHE U BB3IPUEMAHETO HA ONACHOCTTA U
BB3ACUCTBUETO Ha 3acymaBaHeTo. IIpoyuBaHeTo ce ocHOBaBa Ha 0OILI0EBpONECKO



IIpOy4YBaHe, BKJIOYBAIIO HAIMOHAJIHM IPEACTABUTENM OT 28 IbpkKaBU M CHOTBETHUTE
3aMHTCPCCOBAHU CTpaHH, OTTOoBaApdAIld Ha CTAaHAAPTCH BBIIPOCHUK. HpquBaHeTo Cce
(dokycupa BbpXy CbOMpaHETO Ha WHPOPMAIIUS OTHOCHO BB3IPHUATHATA HA 3aHHTEPECOBAHHUTE
CTpPaHM OT IIpOsiBaTa Ha 3acyllaBaHe, Bb3IACHCTBUETO BbPXY BOJAHUTE PECYPCH, HAIMYUETO HA
BOJIa U TEKYIIUTE CTPATETHUH 3a YNPaBJICHHUE HA 3aCyIIaBaHETO B HAIIMOHAJICH M PETHOHAJICH
Mamad. Pesynararute oT mpoyuyBaHeTo Osixa CpaBHEHH C JICHCTBHTEIHATAa WH(pOpMANHs 3a
OMacCHOCTTa OT BBb3HMKBAHE Ha 3acylllaBaHe, perucTpupaHa oT EBpormeiickaTa obcepBaropus
3a 3acymaBane (EDO) 3a 2018 u 2019 r. PesynraTute mogyepraxa rojasiMOTO pasHOOOpas3me
BBB BB3IPHUEMAHETO Ha 3aCylIaBaHETO B PA3IMYHHUTE CTPAaHU W OICHKA HA NPHIIOKECHHUTE
CTpaTerud B YIOPaBICHUETO Ha 3acyIllaBaHETO W OOJEKYaBaHE Ha BB3ACHCTBUATA MY.
[IpoyuBanero uaeHTH(HUIMpPaA CIENIHA HEOOXOAMMOCT OT AOIBJIHUTEIHO HaMajsiBaHE Ha
BB3ACUCTBUATA OT 3aCyIIaBaHETO Ype3 M3rpakJaHe W MpUIIaraHe Ha eBPOINEHCKU MOJXO0 32
yIpaBleHUE Ha 3aCylllaBaHETO Ha MaKpPOpaBHUIIE, KAaTO HANpHUMEp IUPEKTUBA, KOATO Ou
noo0puia HAIMOHATHOTO YIPABICHHE HA 3acCylIaBaHETO M OM CMEKYWIIa IIETHTE BHPXY
YOBEIIKUTE U MPUPOJIHU AKTHBH.

Summary

Drought events and their impacts vary spatially and temporally due to diverse pedo-
climatic and hydrologic conditions, as well as variations in exposure and vulnerability, such
as demographics and response actions. While hazard severity and frequency of past drought
events have been studied in detail, little is known about the effect of drought management
strategies on the actual impacts and how the hazard is perceived by relevant stakeholders. In a
continental study, we characterised and assessed the impacts and the perceptions of two recent
drought events (2018 and 2019) in Europe and examined the relationship between
management strategies and drought perception, hazard, and impact. The study was based on a
pan-European survey involving national representatives from 28 countries and relevant
stakeholders responding to a standard questionnaire. The survey focused on collecting
information on stakeholders’ perceptions of drought, impacts on water resources and beyond,
water availability, and current drought management strategies on national and regional scales.
The survey results were compared with the actual drought hazard information registered by
the European Drought Observatory (EDO) for 2018 and 2019. The results highlighted high
diversity in drought perception across different countries and in values of the implemented
drought management strategies to alleviate impacts by increasing national and sub-national
awareness and resilience. The study identifies an urgent need to further reduce drought
impacts by constructing and implementing a European macro-level drought governance
approach, such as a directive, which would strengthen national drought management and
mitigate damage to human and natural assets.

I''7 (2.2) Radeva, K., Seymenov, K. 2021. Surface water pollution with nutrient
components, trace metals and metalloids in agricultural and mining-affected
river catchments (A case study for three tributaries of the Maritsa River,
Southern Bulgaria), Geographica Pannonica, vol:25, issue:3, 2021, pages:214-
225, ISSN (print): 0354-8724, ISSN (online): 1820-7138, doi:10.5937/gp25-30811,
Ref, IF (1.692 - 2021), SCOPUS, SJR (0.38 - 2021), SCOPUS Quartile: Q2
(Earth-Surface Processes).



Pe3rome

Hacrosimarta craTusi aHanu3upa NMPOMEHHUTE B CHIBPKAHUETO Ha OMOTCHH U TEKKU
METalld B pEYHUTE BOAM Ha TpH nputoka (p. Tomomuwuma, p. Jlyna Sua u p. Uenenapceka) Ha p.
Mapunia ¢ BomocOOopHM OaceifHd, 3acerHaTd OT MUHHHM M CEJICKOCTONAHCKU JIEHHOCTH.
W3xonnara wuHdopmanus BKIOYBA JaHHU 3a 14 XUMHMYHU [apaMeTbpa 3a OLEHKa Ha
kauectBo Ha Bogara (N-NHas, N-NOs, N-NOz, N-0611, P-o6m, P-PO4, Al, As, Fe, Cu, Mn, Ni,
Pb u Zn), nony4enu ot M3bIHUTEIHATA areHIIMS 110 OKOJIHA cpefa 3a nepuonaa 2015-2018 r.
B Tta3u pabora ca u3nosi3BaHU /1Ba JIOKyYMEHTHpPaHH METOJa 3a OLIEHKa Ha KaueCTBOTO Ha
peUHHUTE BOJU — UHJEKC Ha 3aMbpcsBaHe ¢ Texku metanu (HPI) u unaekc Ha kauecTBOTO Ha
Bogara CCME. Pesynrarute, 6a3supanu Ha CCME WQI, kareropusupar peyHuTe BOIU B
100 cectogaue (croitnocture Ha CCME WQI Bapupart ot 31.2 1o 39.9). Pesynararure ot
nnaekca HPI, HagxBwpiar kputudHata cToWHOCT Ha 3ambpcsaBane oT 100 3a Al, Cu, Mn u
Zn, KOETOo MOKa3Ba, Y€ pEYHUTE BOAM Ca CHIIHO 3aMBbPCEHU C TeKKU MeTanu. CienoBaTeaHo
MOXeE Ja ce 00001IH, Ye peuHUTEe BOJIM HE ca MOJIXOJAIIM 32 BOJAOCHAOIIBAHE U HANOsBAHE,
MOopajy 3HAYUTEITHO 3aMbpCsBaHE ¢ OMOTEHH M TEKKHU METajlu. BpBexk1aHeTo Ha Mo-MOJEpHU
TEXHOJIOTUM 33  TPEYNCTBAHE HA  OTNAABYHM  BOJM, NPEYyCTAaHOBSBAHETO  Ha
HEPETrJIAMEHTUPAHOTO M3XBBPISHE HAa CYpOBH OTMAIbUYHH BOAM OT MHHHU OOCKTH H
MPOMUIUICHN MPEANpUATHS, HACHhPYABAHETO HA YCTONYMBH CEJICKOCTOMAHCKH TPAKTUKHU,
KaKTO U OOHOBSBAHETO M PA3IIUPSIBAHETO HAa KAHAIMW3ALMOHHUTE CUCTEMU B HACEJICHUTE
MecTa ca MEpKM OT pellaBallo 3HAaYeHWEe 3a HaMalgBaHE Ha Bb3JECHCTBUETO Ha
AQHTPOIOTEHHUTE JIEHHOCTH BBPXY KAUECTBOTO HAa PEYHHUTE BOAM B H3CIICBAHUTE DPEUYHU
OaceitHH.

Summary

This work analyses changes in the content of nutrient components and trace metals
and metalloids at three tributaries of the Maritsa River flowing in Southern Bulgaria with
catchments affected by mining and agricultural activities. Input data includes information
about 14 chemical water quality parameters (N-NH4, N-NOs, N-NO2, N-tot, P-tot, P-POa, Al,
As, Fe, Cu, Mn, Ni, Pb, and Zn) obtained from the Executive Environment Agency for the
period 2015-2018. Two documented methods were used in this work to determine the
pollution status of river waters — Heavy metal pollution index (HPI) and CCME Water
Quality Index. The results based on the CCME WQI ranked water quality as “Poor” (WQI
values range from 31.2to 39.9). The HPI ratings achieve scores exceeding the critical
pollution value of 100 for some of the metals (Al, Cu, Mn, and Zn), which indicates that water
is seriously polluted concerning those variables. Therefore, it can be summarized that the river
waters are not appropriate for safe drinking, agriculture, and household use because of
significant nutrient and metalloids and trace metals contamination. The selected indices prove
to be sensitive tools for evaluating water quality depending on given objectives — the index
scores indicate water is critically polluted and it is inappropriate for drinking and domestic
uses. Adoption of stricter wastewater treatment methods in order to remove the unregulated
discharge of raw effluents from mining sites and industrial enterprises, promotion of
sustainable agricultural practices, as well as renovation and expansion of sewage systems in
the settlements are crucial measures to reduce the impact of various anthropogenic activities
on water quality



I'.7 (2.3) Radeva, K., Nikolova, N. 2020. Hydrometeorological Drought Hazard and
Vulnerability Assessment for Northern Bulgaria, Geographica Pannonica, Ref.
Volume 24, Issue 2, 112-123, ISSN (print):0354-8724, ISSN (online):1820-7138,
https://doi.org/10.5937/gp24-25074, SCOPUS: Q2.
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IIpe3 mocneaHuTe TOAMHU 3aIUIAXUTE OT €CTECTBEH MPOM3XO0J, BKIIOUYMTEIHO TE3H,
CBBp3aHM C IIOsIBaTa Ha 3acyllaBaHe, ca TEMa, KOATO IPEIU3BUKBA WHTEpEC Ha
MIPABUTEJICTBEHO PpABHUINE, IbPXKABHU HHCTUTYLIUH, HAyYHH OOIIHOCTH M TpPa)XIaHCKO
oOuiecTBo. 3HaUMTENHA YacT OT UKOHOMUKaTa Ha CeBepHa bbirapus e 3aera OT CEJICKOTO
CTOIAHCTBO, KOETO 3aCHJIBa HEOOXOJIMMOCTTa OT BHUMATEIHO YIpaBJIEHHE W IIaHUpaHE Ha
Boaute. llenTa Ha ToBa mpoyyBaHE € Jla c€ WACHTU(ULUpPA OMACHOCTTAa OT 3acyllaBaHE I10
OTHOILICHHE HAa HEHHOTO NMPOCTPAHCTBEHO PA3NIPOCTPAHEHHE, YECTOTA U TEXKECT U J1a CEe OLICHU
ys3BUMOCTTa OT 3acymaBane B CeBepHa bwirapus B peruonanen wmamabd (NUTS-2).
Crannaptuzupanusar uHJeKe Ha Banexute (SPI), cranmapTu3upaHus HHAECKC HA BaJICKUTE U
eBanorpancnupanusita (SPEI) u umnnekca Ha peunHo 3acymaBane (SDI), c¢ 12-meceuna
BpeMeBa CThIIKa 3a nepuoja 1961-2012 r., 6gxa U3M0I3BaHM 3a MOJTy4YaBaHE Ha MHICKC Ha
omacHocT oT 3acymasane (DHI). 3a ga ce omnenu ysa3BUMOCTTa OT 3acyliaBaHe, HHACKCHT Ha
ysi3BUMOCT OT 3acymaBaHe (DVI) Oeme n3uucieH Bb3 OCHOBAa Ha CIIEAHUTE MapaMeTpH:
IbCTOTa Ha HACEJIEHHWETO, OWUTOBO BOJOMOTPEOJICHHE, TPOMHUIIIICHO BOIOMOTpeOIICHNUE,
U3II0JI3BaHA BOJIAa B CEJCKOTO CTOMAHCTBO M OOIIECTBEHM BOJOCHAOAMTENIHU YCIYTH.
Pesynrature OT wu3cienBaHeTO TNOKa3Bar HHCKH cToHOcTM Ha DHI m  XomoreHHo
pasnpezeseHre Ha OMAacHOCTTa OT 3acylllaBaHe B ceBepHaTa yacT Ha bearapus. Benpexu
TOBa, YS3BUMOCTTa OT 3acylllaBaHE B H3CJE/JBaHATa 30HA € MHOIO BHMCOKa MOpaaud IO-
BHUCOKOTO TMOTpeOJieHHe Ha BOJa OT MPOMMIUIEHOCTTa, OOIIMHCKOTO BOJOCHAOASBaHE U
3eMmenernckuTe AelHocTH. [lodyuyeHuTe pe3ydTatd OcUrypsiBaT MHOApOOHO pa30bupaHe Ha
OMACHOCTTAa W YS3BUMOCTTa OT 3acyllaBaHe U 1€ ObJaT MOJEe3HH KAaTO paHHA CTHIKA B
pa3paboTBaHEeTO Ha O0a3MpaHu Ha pUCKa IUIAHOBE 3a YNPABJICHHUE HA 3aCyIIaBAHETO.

Summary

In recent years, threats of natural origin, including those associated with the
occurrence of drought is a topic that arouses interest in representatives of local government
agencies, federal governmental authorities, scientific communities and residents of cities and
villages. A significant part of the economy of Northern Bulgaria is agricultural, which
increases the need for careful water management and planning. The aim of this study is to
identify the drought hazard with regard to its spatial extends, frequency and severity and to
assess the vulnerability to drought in Northern Bulgaria at the regional scale (NUTS-2). The
standardized precipitation index (SPI), Standardised Precipitation-Evapotranspiration Index
(SPEI) and Streamflow Drought Index (SDI) at 12-month time step for the period 1961-2012
were used to obtain drought hazard index (DHI). In order to assess drought vulnerability,
Drought Vulnerability Index (DVI) was calculated based on the following parameters:
population density, municipal water use, industrial water use, agricultural water use, and
public water services. The results of the study show low DHI values and homogeneous
distribution of drought hazard in the north part of Bulgaria. However, the drought
vulnerability in the investigated area is very high due to the higher consumption of water by
industry, municipal water supply, and extensive agricultural lands. Our results provide an
elaborated understanding of the drought hazard and drought vulnerability and will be helpful
as an early step in the development of risk-based drought management plans.



7 (2.4) Nikolova, N., Radeva, K. 2019. Data Processing for Assessment of
Meteorological and Hydrological Drought, IFIPAICT, volume 516, 2019, Ref,
Web of Science, IF. DOI: 10.1007/978-3-030-18293-9 13, SJR (0.63), SCOPUS:
Q3 (2019).

Pe3rome

Touynara u HagekaHa 00pabOTKa Ha JaHHM € OT IIbPBOCTEIIEHHO 3HAYEHHE 3a
OllCHKaTa Ha 3acyliaBaHeTo. ToBa MoMara Ha HHCTUTYIMHTE B3EMallld PEIICHHS, Ja
OTpEeNEeNIAT CMEKYaBalld MEPKM B KOHTEKCTAa Ha IUTAHUPAaHE M YIPABICHHE HAa PHCKA OT
BB3HHKBAHC Ha 3acCylllaBaHe M YIpaBICHHE Ha BOJHUTE PECYpPCH. 3a Ja ce¢ mIpoydyar
METCOPOJIOTUYHOTO M XUJPOJIOKKOTO 3acylllaBaHEe, € HEeOOXOAMMO Ja ce UIACHTU(HUIMpAT
XapaKTEPUCTHKHUTE HA 3aCyIIaBaHeTO (MPOIB/KUTEIHOCT, TEKECT U MPOCTPAHCTBEH aCIIeKT).
Hupekcure Ha 3acyllaBaHe ca OCHOBHH HHCTPYMEHTH 3a KOJHUYECTBEHO OIPECIIIHE Ha
TEKECTTA Ha 3aCYIIaBAaHETO W UACHTU(HUIIMPAHE HAa HEroBaTa YeCTOTA M MPOABIIKUTEIHOCT.
3a M3YKMCIIABAHETO HA MHICKCHTE Ha 3aCyIllaBaHEe OT ChINECCTBCHO 3HAUYCHUE € HAJTMYUCTO U Ha
JIBJITH BPEMEBH CEPUU OT JaHHU OT MOHUTOpHHTA. [IpoyuBaHuAT paiioH oOXBala Obarapcka
9acT OT peuHus OaceiiH Ha peka CTpyma, KOSTO € €IHa OT Hail-rojeMuTe OBJITapCKU PEKH.
Ilenta Ha TOBa M3CIIEJBAHE € Jla CE aHAIU3UPA MOSBAaTa HA XUIAPOJIOKKA U METCOPOTOTHUHH
3acymaBaHus B OaceiiHa Ha peka CTpyma M Ja ce NPHJIOXAT Pa3IMYHM IOKa3aTead 3a
CpaBHHTENICH aHAJIN3 HAa METCOPOJIOTHYHHTE M XHIPOJIOKKUTE 3acyiiaBaHus. ChOUTHsTA
CBBp3aHU ChC 3acylllaBaHE C€ HACHTH(PHUIMPAT C IMOMOIINTA HAa CICIHUTE HHIACKCH —
CTaHIapTU3UpaH HHAEKC Ha Banexkure (SPI), crammapTH3MpaH HMHICKC Ha BaJCKUTE H
esanorpancrupanuata (SPEI) u unaekc Ha peunoro 3acymasane (SDI), ¢ BpemeBu cThiku 6
u 12 mecerna. B qonbiHeHre KbM Te31 WHAEKCH, Osxa npuinoxkern u uHaekcute RAI (Rainfall
Anomaly Index) u SAI (Streamflow Anomaly Index). (SAI). OCHOBHUSAT H3CIIEABAaH TIEPUOT €
1962-2016r.

Summary

Accurate and reliable data processing is of primary importance for drought
assessment. It helps decision makers to lay out mitigation measures within the context of
drought preparedness planning and water resources management. In order to understand
meteorological and hydrological drought, we need to identify drought characteristics
(duration, severity and spatial extent). Drought indices are essential tools quantifying drought
severity and identifying its frequency and duration. For the calculation of drought indices,
availability of long time series of undisturbed, good-quality observational data is essential.
The studied area covers a Bulgarian part of the catchment of Struma River which is one of the
largest Bulgarian rivers. The general aim of this research is to evaluate the occurrence of
hydrological and meteorological droughts in Struma River basin and to show utilization of
various indices for comparative analysis of meteorological and hydrological drought. Drought
events are identified using the following indices—Standardized Precipitation Index (SPI),
Standardized Precipitation Evapotranspiration Index (SPEI) and Streamflow Drought Index
(SDI) for time scales 6 and 12 months. Additionally, to these indices, we use also Rainfall
Anomaly Index (RAI) and introduce Streamflow Anomaly Index (SAI). The main
investigated period is 1962-2016.



r.7 (25 Radeva, K. Nikolova, N., Gera, M. 2018. Assessment of hydro-
meteorological drought in the Danube Plain, Bulgaria. Hrvatski geografski
glasnik, 80 (1), 7-25. https://doi.org/10.21861/HGG.2018.80.01.01, SJR (0.16 —
2018), SCOPUS Q4.

Pe3rome

Ilenra Ha TOBa M3ClIEIBAHE € Jia C€ OLCHAT CIy4YaWTe Ha XHUJIPOMETEOPOIOTUYHO
3acyliaBaHe Ha TepuTtopusita Ha JlyHaBckata paBHuHa. KaTto mnpupomna omacHOCT
3acylIaBaHETO C€ XapaKTepuszupa Hail-7oOpe OT MHOXKECTBO KIUMATOJOTHYHU U
XUIPOJIOTUYHH MMapaMeTpu. B ToBa mpoydyBaHe METEOPOJIOTHYHOTO 3aCyIIaBaHE CE aHAIU3UPA
ChC CTaHIApPTU3MpaHUsA WHAEKC Ha Bajexute (SPI), a XuaAponoruyHOTO 3acyliaBaHe ce
ompezens OT MHAEKca Ha pedyHo 3acymaBane (SDI). M nBara mHaekca ce M34UCISABAT BBB
BpeMmeBa ckana ot 6 1o 12 mecena 3a nepuoga 1993-2009 r. BepostHocTTa 3a ObeIia mosisa
Ha 3acylllaBaHe € aHamu3upaHa 3a jaBa nepwoma: 2021-2050 r. m 2051-2080 r. or
peruonanmaus moaen KNMI. Pesynrarure, 6azupann Ha SPI m SDI moxasmat, ye modrtu
BCUYKU HM3CJIECIBAHU paliOHM ca OWJIM TMOJUIOKEHHM Ha JIEKH 0 YMEPEHU 3acyllaBaHHs Ipe3
nepuoga Ha uscinensaHero. Cratuctuuecku 3Haummara kopenauuss mexnay SDI u SPI na
0a3ara Ha JaHHUTE OT HaOmoaeHusATa U SPI, n3uncnenu 3a 6wpaemu nepuoau (2021-2050 u
2051-2080), moka3Bar HapacTBalla 4YeCTOTa Ha CJIy4auTe Ha ,,yMEPEHO XHUJIPOJIOKKO
3acylllaBaHe Mpe3 BTopaTa yacT Ha 21-BU BeK.

Summary

The purpose of this study is to evaluate occurrences of hydro-meteorological drought
in the Danube Plain territory, located in northern Bulgaria. As a natural hazard, drought is
best characterized by multiple climatological and hydrological parameters. In this study,
meteorological drought is analyzed with the Standardized Precipitation Index (SPI), and
hydrologic drought is defined by the Streamflow Drought Index (SDI). Both indices are
calculated on a time scale of 6 to 12 months over the 1993-2009 period. Future drought
occurrence probability is analyzed for two periods: 2021-2050 and 2051-2080 by
downscaling the data from regional model KNMI. The results based on the SPI and SDI
showed that almost all the investigated areas suffered from mild to moderate droughts during
the study period. A statistically significant correlation between SDI and SPI based on the
observation data, and SPI calculated for future periods (2021-2050 and 2051-2080), led to
the conclusion that we will observe an increasing frequency of occurrences of moderate
hydrological drought during the second part of the 21st century.

'8 (2.6) Nikolova, N., Micu, D., Dumitrescu, A., Radeva, K., Paraschiv, M.,
Cheval, S., Todorov, L. 2022. A SPEI-Based Approach to Drought Hazard,
Vulnerability and Risk Analysis in the Lower Danube River Region. In: Negm,
A., Zaharia, L., loana-Toroimac, G. (eds). The Lower Danube River. Earth and
Environmental Sciences Library. Springer, Cham. https://doi.org/10.1007/978-3-
031-03865-5_10, ISBN:978-3-031-03864-8, Springer, Cham., Ref.

Pe3rome

[Ipuponuurte OencTBUS, BKIIOUUTEITHO 3aCyIaBaHUSTA, Ca MIPOLIECH U SBJICHUS, KOUTO
MOTraT Ja TNpPeIu3BUKAT OTPHUIATEITHO BB3ICHCTBUE BBHPXY OKOJIHATA Cpela, OOIIEeCTBOTO U
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pa3IMYHUTE NKOHOMHYECKHU ceKTopu. HacTosmeTo u3cneaBane nma 3a el Aa uACHTUGHUIHIpa
MIPOCTPAHCTBEHUTE OCOOEHOCTH Ha XapaKTEpUCTUKUTE Ha 3acylllaBaHeTo (4YecTora,
IPOABIKUTENHOCT, 3acersHata o01acT) M Ja aHaJu3Mpa ONAcHOCTTa OT 3acylllaBaHe,
ySI3BUMOCTTa U PUCKA B pervoHa Ha JlyHaBckara paBHUHA. M3cienBaHuAT palloH BKIKOYBA
aJIMUHHUCTPATUBHU peruoHu oT PymbHUS (0Kpb3u) U bbarapus (obmactu), pa3noyiokeHu 1o
nopeuneTo Ha peka JlyHaB, KOSTO € oOliaTa aJMUHMCTPATUBHA IpaHMLIa MEXIy IBETe
ctpaHu. CeBepHUTE U IOKHUTE JYHAaBCKM TEPUTOPUM ca 4YacT OT Haill-BaXHUTE
CEJICKOCTONAHCKM palloHW M Ha JBETE€ CTPaHH, KbJAETO MPUPOAHUTE JaHmadTu ca
3HAYUTEIHO TPAHC(HOPMUPAHU OT AHTPOIOTEHHH JEHHOCTH, KOUTO Ca JONPUHECIH 3a
IIPEMAaXBaHETO Ha €CTECTBEHATa PACTUTEIHOCT M 3aMsiHaTa M C KyJITUBUPAHU PACTEHUS U
IPaJCKU TEPUTOPUU. XaPAKTEPUCTUKUTE Ha 3aCyIIaBaHETO U CBBbP3aHUTE C HETO OMACHOCTU
ca aHaJIM3MPaHM C IOMOIITA Ha CTaHAAPTU3UPAHMsI MHJEKC Ha BAJIEKU U eBalloTpaHCIIUpaLys
(SPEI-3, 6, 12), 3a nepuoaa 1981-2019 r. /lanauTe 3a rbcTOTaTa HA HACCJICHUETO U 36MHOTO
MOKPUTHE/3EMENOI3BAHETO Ca aHAJU3UPAHU NP OLIEHKaTa Ha yS3BUMOCTTa KbM 3aCylllaBaHe.
OmnacHocTTa M YsA3BMMOCTTa OT 3acylllaBaHE ca OCHOBHUTE NapaMeTpu IpH OLIEHKaTa Ha
pHUCKa OT 3acyllaBaHe, KOETO MO3BOJIM Ja ObJaT MIASHTH(PUIUPAHU PErHOHAIHH ,,TOPELIH
TOYKH“ C pHUCK OT 3acymaBaHe. CiyyauTe Ha 3acyllaBaHe B H3CJE/IBaHUS palioH ce
YCTAQHOBSIBAT IIpe3 BCHYKU TI'OJUMHU (OCOOEHO Ipe3 JIATHO-€CEHHUTE M IPOJIETHO-JIETHUTE
Mecelll) U MPEeIU3BUKBAT LIMPOK CHEKTHP OT €(EeKTH BBPXY OKOJIHATA Cpejla, KaKTo U B
3aBHCELIUTE OT BOJIaTa MKOHOMUYECKH CEKTOPH (HAmp. CEJICKO CTOMAHCTBO, KOpaOoIllaBaHe,
BOJIHO- M SIPEHO IIPOM3BOJACTBO Ha €JIEKTPOEHEeprus), TOBa C€ NOTBBbpPXkJaBa M OT
3acylaBaHMsTa, perucTpupanu npe3 90-te roguuu Ha MuHanus Bek, 2000-2003, 2007—-2008,
20112012 u 2019 r. Pe3ynratute moka3BaT MHOT'O BHCOKO HMBO Ha PHCK OT 3acylllaBaHe,
CBBP3aHO C KpaTkocpouHo 3acymaBaHe (SPEI-3) B meHTpaJHUTe W HM3TOYHWUTE YacTH Ha
u3cieaBanus peruoH. I1o oTHOIIeHHe Ha ciydauTe Ha JbArocpodHo 3acymnraBaHe (SPEI-12),
ce HaOmo/laBa HaMalsgBaHE Ha IUIOLIMTE, MOKa3Balld MHOTO BHCOKO HHMBO Ha PHCK OT
BB3HUKBAHE Ha 3acylllaBaHe. AJIMUHUCTPaTUBHUTE pailloHH, pa3lojOkKeHU B 3amajiHaTa 4yacT
Ha palioHa Ha U3CJeBaHe ca C MHOIO HUCKM HMBA Ha PUCK OT Bb3HMKBAHE Ha 3acyllIaBaHE.

Summary

Natural hazards, including droughts, are processes and phenomena that can trigger a
negative impact on the environment, society and various economic sectors. The present
chapter aims to identify spatial peculiarities of drought characteristics (frequency, duration,
affected area) and to analyse drought hazard, vulnerability and risk in the Lower Danube
region. The study area includes administrative regions from Romania (counties) and Bulgaria
(districts) located along the Danube River, which is the common administrative border
between the two countries. The northward and southward Danube territories are part of the
most important agricultural areas of both countries, where natural landscapes have been
significantly transformed by anthropogenic activities which contributed to the removal of the
natural vegetation and its replacement with cultivated plants and urban areas. Drought
characteristics and associated hazards were analysed using the Standardized Precipitation-
Evapotranspiration Index (SPEI-3, 6, 12) for the period 1981- 2019. Population density and
land cover/land use data were taken into account in the drought vulnerability assessment.
Drought hazard and vulnerability were considered in the drought risk evaluation which
allowed the identification of the regional drought “hotspots”. Drought in the Lower Danube
region occurs all throughout the year (especially during the summer-fall and spring—summer
months) and produces a wide range of effects on the environment as well as in various water-



dependent economic sectors (e.g. agriculture, navigation, hydro- and nuclear electricity
production), as shown by some of the most recent events recorded in the 1990s, 2000—2003,
2007-2008, 2011- 2012 and 2019. Results show a very high level of drought risk associated
to short-term drought (SPEI-3) in the central and eastern parts of the study region. In the case
of long-term drought (SPEI-12), a reduction in areas showing a very high drought risk level is
observed. The administrative regions located in the western part of the study area have very
low and low levels of drought risk.

s (2.7) PageBa, K., HuxosoBa, H. 2021. HHcTpyMeHTH 3a YynpaBjeHHEe H
IVIAHMPaHe HA PUCKa OT 3acymiaBaHe B bwarapus. I'eorpadusa m permonaiHo
pazButHe. COOpPHHUK JOKJIaAH OT HAy4YHU KoH(pepeHuun ,[eorpadus nu
peruonajHo passutue“— Co3omnou, centemppu 2021. ®ongauus ,,JJOIC* 2021,
ctp. 69-76, ISSN (online):1313-46982.8.

Pe3rome

B cwmiectByBamata npaBHa cucremMa Ha EBpomelickus cbio3 (EC) mpeBeHmusita u
YIpaBJIEHUETO HA pUCKa OT 3aCyIIaBaHETO € IpeACTaBeHa KaTo €/lHa OT OCHOBHUTE 3aJauu B
ynpaBieHue Ha BogHuTe pecypcu. Criopen npenopbkute Ha EBpomnelickata komucus ot 2019
. KbM bBiIrapus ca OTIpaBeHU MPENoOpbKU Aa ObJe MpUET IUIaH 3a YIPaBICHHE HAa PUCKA OT
3acyllaBaHe WIM IUIaH 3a pas3lpe/ielieHue M YIpaBlIeHHE Ha BOAHUTE pecypcu. Borpeku
MHOTOTOJIMIIHUS CPOK 3a ChCTaBsSHE Ha IUIAH 3a YIpaBICHUWE HAa pHUCKa OT 3acyllaBaHe
orpeneneH or PamkoBata aupexTuBa 3a Boaute (Jupextusa 2000/60/EO), TakbB BCe OlIe HE
€ M3rorBeH B bwarapus. 3adecTsBaHETO Ha 3acCylIaBaHETO, KAKTO W TPYIHOCTHTE B
o0e3MevaBaHeTO Ha BOJAa M CBBP3aHUTE C TOBA 3aryoOH, MOKa3BaT HEOOXOJIUMOCT OT CIIEIIHU
MPOMEHH B CHCTEMaTa 3a IMPOTHBOJCHCTBHME Ha 3acymaBaHeTo. HacTosAmoTo u3cienBaHe
npeJylara MHCTPYMEHTH 3a IUIAHWPaHe U yNpaBJIeHUE Ha SIBICHUETO 3acylliaBaHe B bbiarapus.
B pamkuTe Ha ChlIecTByBalllUTe MHCTUTYLHOHAIHU CTPYKTYPH 3a yNpaBlIeHHE Ha BOJHHUTE
pecypcu ce mpezsiara opraHM3upaHe Ha €KUM, OTTOBOPHHM 3a IUIaHWpaHe W yIpaBJICHHE Ha
pHUCKa OT 3acyllaBaHE Ha HAI[MOHAJHO HMBO, Ha HUBO baceiliHoBa aupekius U BOJOCOOpEH
Oaceitn. JlepuHupan € 0OXBaThT Ha IUIAHOBETE M Ca ONMCAHM CIIELUAIHU WHCTPYMEHTH 3a
yTpaBJIeHUE, OTPAHUYABAIIH ITOCIEAULIUTE OT CYyIIaTa.

Summary

In the existing legal system of the European Union (EU), the prevention and
management of the risk of drought is presented as one of the main tasks in the management of
water resources. According to the recommendations of the European Commission from 2019,
recommendations were made to Bulgaria to adopt a drought risk management plan or a plan
for the distribution and management of water resources. Despite the multi-year deadline for
drawing up a drought risk management plan set by the Water Framework Directive (Directive
2000/60/EC), one has not yet been drawn up in Bulgaria. The increasing frequency of
droughts, as well as the difficulties in providing water and related losses, indicate the need for
urgent changes in the drought response system. The present study offers tools for planning
and managing the drought phenomenon in Bulgaria. Within the existing institutional
structures for water resources management, it is proposed to organize teams responsible for
planning and managing drought risk at the national level, at the level of the Basin Directorate
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and the catchment area. The scope of the plans is defined and specific management tools
limiting the effects of drought are described.

8 (2.8) Radeva, K., Seymenov, K. 2020. Assessment of Physicochemical Properties
and Water Quality of the Lom River (NW Bulgaria), ISBN:978-3-030-28190-8,
In: Book "Smart Geography'', Springer, pp. 129-140, doi: 10.1007/978-3-030-
28191-5 11, Cham, Switzerland, Ref.

Pe3rome

ToBa u3cinenBaHe MpencTaBs pe3yaTaT OT (PU3MKOXMMUYCH MOHUTOPHHT M OI[CHKA Ha
KauecTBOTO Ha BOJATa HAa Majka paBHHHHA PeKa, MPOTHYAIIA Mpe3 3eMEICICKA TEPUTOPHH.
Pexa Jlom e egHa OT MaJKOTO OTHOCHTEIHO HE3aMBbPCEHH OT IMPOMHUILICHOCTTa PEKH B
JlyHaBckaTa paBHMHA. BbIpekw TOBa, Mpe3 MOCICAHHUTE IECETWICTUS IMOpaad HapacHaI
AHTPOIIOTEHEH HATHUCK, KaYeCTBOTO Ha PEYHUTE BOJU € CEPHO3HO BJOIICHO B JIOJHHUTE
y4acThIM Ha TEYCHHETO. AHATU3BT € U3BBPIICH B CHOTBETCTBHE C OBJITAPCKHS CTAHIAPT 32
KayecTBO Ha PEYHHWTE BOAW. ba3upaH e Ha M3XOJIHU JaHHU OT TPU MOHHTOPUHTOBH TOYKH,
KOUTO BKJIIOYBAaT MHQpopmauus 3a 14 mapamerbpa, m3mepeHu B mepuoga 2012-2016 r.
OrleHKaTa Ha Ka4eCTBOTO HAa peyHHMTe BOAM € HampaBeHa ¢ unaekcute CCME WQI (Water
Quality Index) u OWQI (Oregon Water Quality Index). WHrTerpamHusT HHICKC Ha
Ka4yeCcTBOTO Ha BOJIaTa € M34YuciieH kato 58.78, koero momnajaa B ,,[PAHUYHO* CHCTOSHUE
(croiinoctTa Ha wHAEKca Bapupa oT 0 mo 100). Pesynratute mokasBaT BIOIIaBaHE Ha
(DM3HKOXUMUYHHATE KAYeCTBO Ha PEYHUTE BOJIM IO NPOTSIKCHNE HA peKaTa. B Te3u ydacThiu
CE OTYHMTA BJOLIABAHE HA CTOMHOCTUTE W KOHIICHTPAIMUTE HA HIKOM (PU3UKOXUMUYHU
napamerpu (BIIKs, N-NOs, o0m a3or m o6mr ¢ocdop), mopaaum BB3ICHCTBHETO Ha
HEMPEYNCTEHUTE OTMAaIbYHU BOAM OT TpajcKaTa KaHalW3allus, KHBOTHOBBIHUTE (EepMH U
M3IMOJI3BAHETO HAa TOPOBE W TICCTHIMIU B 3eMEACIUeTO. B3 OCHOBa Ha H3IOJI3BAHHUTE
WHJEKCH, Ka4eCTBOTO Ha BOJAaTa € KaTeropu3upaHo oOT ,,100po“ no ,Jomo*. CCME WQI
MOKa3Ba, 4Ye BoJjaTa B TOPHOTO TCUYCHHE MOXKE JIa MOJIbprKa 3/[PAaBU PEUHU €KOCHCTEMH, HO B
JOTHOTO TEYEHHE Ka4yecTBOTO Ha pedyHuTe Boju € BiomeHo. MumekesT OWQI ycraHoBsiBa
MOJIOOHHM pPe3yJITaTH M OTYNUTA CEPUO3HO 3aMBpPCSABAHE HAa PEYHHTE BOJW B HUBHHHUTE
y4acThIM Ha PEUHOTO TEUCHUE.

Summary

This study presents results of physicochemical monitoring and water quality
assessment of a small lowland river, located in an agricultural region. The Lom River is one
of the few relatively unpolluted by industry rivers in the Danube Plain. However, in recent
decades due to unsustainable human activities the river basin has suffered serious
deterioration in downstream water quality. The primary cause of water quality problems is the
discharge of domestic and agriculture wastes, and the excessive use of pesticides and
fertilizers. The analysis is conducted in compliance with the Bulgarian river water quality
standard. It is based on output data from three water sampling points, which include
information about 14 parameters, measured from 2012 until 2016. An assessment of the
pollution status was carried using CCME Water Quality Index and Oregon Water Quality
Index (OWQI). The overall water quality index was calculated as 58.78 which fell under the
“marginal” water class (index value ranges from 0 to 100). Results showed worsening of the
physicochemical properties as moving downstream the river sections. Downstream is
observed a slight deterioration in the values and concentrations of some physicochemical
parameters (BODs, N-NOs, Total Nitrogen, and Total Phosphorous) due to the effects of
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urban sewerage, urban wastewater and agricultural wastes. Based on the used indexes, the
water quality is categorized as “Good” to “Poor”. CCME WQI indicates the water in the
upstream can maintain healthy river ecosystems but in the downstream the quality is
frequently endangered. OWQI index showed the water in the upstream river section is
suitable for daily living activities, but in the downstream quality is in the “Poor” category and
it needs “Special treatment”

I8 (2.9) Pagena, K., Biaa:kuure 30HH M TAXHATA POJisi 32 HAMAJIABAHE HA PHUCKA OT
3acymaBane. 2020. IIpeau3BukarencTBa mpel PerdoHAJHOTO pa3BUTHE B
KOHTEKCTa Ha IUIAHHPAHETO Ha rpajoBeTe W YCTPOHCTBOTO HA TePHUTOPHUATA,
Coopunk HayuyHu koHdepenuuu ,I'eorpadusi m peruonanno passurue”, 2020,
¢onpanus ,,JIOIIC*, ISBN 978-619-91670.

Pe3rome

TemaTukata cBbp3aHa C pUCKa OT 3acylliaBaHe B bbiirapus ce nosssiBa Bce MO-4€CTO B
Hay4YHUTE W3CJIeIBaHUS, BCJIEJICTBHE Ha 4YecTaTa I0sBa Ha OOE3MOKOUTEIHU JIETHU
3acyIllaBaHMsl, 3HAUUTEIHO OrpaHWYaBalld 3€MEACICKUTE TUIOIMHM U KOJIMYECTBOTO JOCThITHA
BOJIa 3a MPOMUIIICHOCTTa, CHEPreTHKaTa U HaceleHueTo. ToBa Hajlara HeOOXOAMMOCTTA J1a
ce pasriena To3u mpobiieM B MO-ITUPOK aCTEeKT U Ja C€ MOoCoYaT Pa3IuYHUTE CHMITOMH Ha
Ta3u Kpu3a, OOMKHOBEHO pasMIeKIaHH KaTo OTIEIHH MPHUPOAHU OencTBUs, a B
JIEUCTBUTEITHOCT CBBP3aHU C NPUYUMHHO-CIEACTBEHH BPB3KM W H3UCKBAIIM CHBMECTHH
Kopurupaiu aeucteus. [Ipupoanara cpena nMa rojisiM €CTECTBEH MOTEHIMA 32 CMEKYABaHE
Ha M3MEHEHHMETO Ha KJIMMaTra, 0COOCHO KOraTo € CBBhP3aHO ChC 3acyllaBaHe. B palioHu cbe
CPaBHHUTEITHO HEMOAU(DHUIIMPAHU PEYHU JOJHHHU, 3aJIUBHU HU3MHU, BIAXKHU JTUBAIN U €3epa,
e(eKTUTe OT EKCTPEeMHUTE KJIMMATHYHH SIBIICHUS Ca MHOTO IO-Majku. PalioHHW, KbIETO
OKOJTHATa Cpejia € CHUJIHO MOBJHsIHA U TpaHCPOPMUpPAHA OT XOpaTa, ce XapaKkTepU3Upar ¢ mo-
ToJIIM OTpHUIIaTeeH e(EeKT Mpu MposiBa 3acylIaBaHe WM HaBogHeHUs. OT MHOTO TOJWHH B
4acTH OT CTpaHaTa HU ce HaOmoJaBa BOJCH cTpec. Te3W MpOoIecH ca CBBP3aHHU ChC
CKBCSIBAHETO Ha MEPUOJIa HA 3aIbpKaHE HA CHEXKHATA MOKPUBKA, MPOABIKUTEIIHUTE TTEPUOIU
0e3 BaJie)kW M BUCOKUTE TEMIIEpaTypu Tpe3 JieTHUTe Mecenu. [lopaau ToBa € BaKHO Ja ce
MOTPYKUM 32 PAlOHM, KOWTO Ch3/1aBaT MOTEHIMAN 3a 3aabpKaHE M MPOTHUBOTEKECT Ha
MPOABJDKABALIOTO MU3MEHEHME Ha KIMMaTa, Thbl KaTO HAa MECTHO HUBO T€ IPEIACTaBIISIBAT
MPUPOIHU KIUMaTHIHH Oydepu. JIHEC eKOCHCTEMHUTE YCIYTH Ha BIAKHHUTE 30HU MOJTydaBatT
MIpU3HAHUE OT LEJHsI CBAT, KbAETO TEXHUUECKUTE PEUICHHs 32 pelllaBaHe Ha BOAHUS Je(DUIIUT
ce oka3BaT HeeheKTHBHU. J[OMBIHUTENIHM NpPUMEPH W BIBXHOBEHHE MoraT aa ObaaT
HAMEPEHU B CTPAHUTE, KOUTO €A 3allOYHAJIM Ja Ipuiiarat To3u noaxon - Jdanus, ['epmanus u
IMBemnms.

Summary

The topic related to the risk of drought in Bulgaria appears more and more often in
scientific research, due to the frequent occurrence of disturbing summer droughts,
significantly limiting agricultural areas and the amount of available water for industry, energy
and the population. This necessitates the need to look at this problem in a broader aspect and
to point out the various symptoms of this crisis, usually seen as separate natural disasters, but
in fact linked by cause-and-effect relationships and requiring joint corrective actions. The
natural environment has a large, natural potential to mitigate climate change, especially when
related to drought. In areas with fairly unmodified river valleys, flood plains, wet meadows,
ponds and lakes, the effects of extreme weather phenomena are much smaller. Areas where
the environment is heavily influenced and transformed by humans, experience much larger
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events of drought, flooding or material losses. A significant water deficit has been observed in
a large part of our country for many years. This phenomenon is related to the shortening of
the snow cover period, prolonged periods without precipitation, and high temperatures in the
summer. Therefore, it is worth taking care of areas that create retention potential and a
counterweight to ongoing climate change, because locally they constitute nature-based
climate buffers. Today, the ecosystem services of wetlands are being recognized around the
world, where technical solutions to solve water deficits are proving ineffective. Further
examples and inspiration can be found in the countries that have started to implement this
approach - Denmark, Germany and Sweden.

r.s (2.10) CrosinoBa, P., HukoJioBa, H., PageBa, K. TenaeHuu B M3CJIeIBAHETO HA
3acymaBanero B bbiarapusi, CoOopHuk HayuHu kKoHdepenuuu ,I'eorpadus u
peruoHa;iHo paspurue, 2020, ponaanus ,,JJOIIC*, ISBN 978-619-91670.

Pe3rome

3acylaBaHETO € HOPMAJHO KJIMMAaTH4YHO SBJIEHUE, HO MOXKE Ja CE€ pPa3BHE KaTo
eKCTPEMHO KJIMMAaTU4YHO ChOMTHE M Ja ce IpPeBbpHE B IpupoaHa omacHocT. CuiaTa Ha
3aCyIIaBaHETO CE OINpEAEs OT HEMHATa MPOIBIKUTEIHOCT, UHTEH3UBHOCT, IIPOCTPAHCTBEHU
00XBaT M ys3BUMOCT MKOHOMMKATa U HaceseHuero. Hacrosmara cratust nenu aa qoBede 10
[IOBUIIIABAHE HA NO3HAHMATA 3a 3aCyllaBaHETO B bbiarapus upe3 CMHTE3 Ha CHIIECTBYBAILU
Hay4yHu nyoOnukauuu. B cratusra ca mpeicTaBeHM METOJUTE, M3IOJI3BaHM B ObJrapckara
Hay4yHa JUTEepaTypa 3a OTKpPUBAHE HAa METEOPOJIOTMUHU U XUAPOJIOKKHU 3aCyIIaBaHUs U €
HalpaBeH KpaTbK Iperjie]] Ha MPOCTPAHCTBEHOTO M BPEMEBO paslpelesieHHe Ha
METEOPOJIOTUYHUTE U XUIPOJIOKKUTE 3acyllaBaHus B bbiarapus. YCTaHOBEHO €, 4e IIpe3
MOCJIETHUTE TOAMHU MMa HapacTBalll MHTEPEC KbM H3CJIECBAHETO Ha 3aCyIIaBaHETO upe3
KOMIUIEKCHU TIOKa3aTeldd, KOUTO OTpa3saBaT (aKTopuTe 3a BB3HMKBAHE Ha CyllaTa.
W3cneaBaneTo mokasBa, 4e aHajdu3uTe Ha Oa3upaHu Ha TOJsIM (uU3HMKO-Teorpadcku Win
aJIMUHUCTPATUBEH palOH ca MOJIE3HUW NpU pa3paboTBaHe Ha CTpaTeruu MM IUIaHOBE 3a
TEPUTOPUATTHO Pa3BUTHE, HO OT MPAKTUYECKO 3HAUYEHHE C TrojiiMa Ba)KHOCT ca JIOKAJTHHUTE
U3CIeIBaHMs, KOUTO OTpa3sBaT Creuu(GUIHUTE PU3HKO-TeorpapCcKi 0OCOOEHOCTH.

Summary

The drought is a normal climatic phenomenon but it can develop as an extreme
climatic event and become a natural hazard. The strength of the drought is determined by its
duration, intensity, spatial extent and the needs of the population. The present article could
bring to increase the knowledge about drought in Bulgaria through a synthesis of existing
research publications. The article presents the methods that are used in the Bulgarian
scientific literature to detect meteorological and hydrological droughts and provides a brief
overview of the special and temporal distribution of meteorological and hydrological droughts
in Bulgaria. It is established that in recent years there has been a growing interest in the study
of drought through complex indicators that reflect the factors for the drought occurrence. The
research shows that the analyses based on a large physical-geographical or administrative
region are useful in developing strategies or plans for the territorial development, but the local
research, which reflects the specific physical-geographical features, is of practical importance.
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r.s8 (2.11) Papesa, K., CeiimenoB, K. 2019. XwuapoekojorudeH cratyc Ha BOAUTE
Ha peka Jlom, N'ogumnuk Ha CY, I'T®, kaura 2 - I'eorpadus, tom:112, 2019,
cTp.:88-101, ISSN (print):0324-2579, ISSN (online):2535-0579.

Pe3rome

ITpoMHIIIEHOTO POU3BOACTBO U PAa3BUTHETO HA CEJIICKUTE PAliOHM CTaHaxa IPUYMHA
32 €HO 3HAYMTEIHO M HEOJAronmpusATHO YOBEIIKO BB3JCHCTBHE BBPXY MPHUPOJHATA Cpela
(EEA, 2012). OOekt Ha TOBa WU3CIEIBaHE € OIeHKa Ha (PU3UKO-XUMUYHUTE,
XHIPOMOP(OIOTHYHUTE U XUAPOOHOIOTMYHUTE XapaKTEPUCTUKUA Ha BoAMTE Ha peka Jlom, ¢
L[eJ1 YCTAaHOBSIBAHE M IMarHOCTUKA HAa XMAPOEKOJIOTMYHOTO ChCTOSIHUE Ha pekaTa. Pexa Jlom e
JIECEH NPUTOK Ha peka JlyHaB. Mankute peyHu TeueHHsl Karto p. JIOM M3NBIHIBAT Ba)KHU
€KOJIOTUYHU (YHKIMH, HO ca OCOOEHO YyBCTBUTEIHHM KbM AHTPOIOTEHHHUTE BB3JCHCTBHUS.
OCHOBHMTE M3TOYHHLM Ha 3aMbpCSIBAHE HA BOAMUTE B IOPEUUETO CE€ SIBABAT MHTEH3UBHOTO
HaTOpsIBAHE Ha 3€MEICJICKUTE 3eMH, AU(Yy3HO 3aycTBamIUTe c€ OMTOBO-(DEKATHU MU
YKUBOTHOBBJHM OTIIAJHU BOJM, @ B [10-MAJIKA CTENEH — HAKOM IIPOMHUIIUIEHN MPOU3BOJCTBA B
rp. Jlom. Onenkara Ha XHAPOEKOJOTMYHOTO CBHCTOSIHME € HAIpPaBeHa B CbOTBETCTBUE C
Oparapckoto 3akoHozgarenctBo (Hapenba 12/2002, 4/2012). ExoIOrHYHHUSAT CTaTyc Ha
pEUYHUTE BOJU U CHCTOSHUETO HA OTAETHUTE OUMOJIOTUYHM €JIEMEHTHU ca Ae(UHUPAHU CIIOPEN
CBOETO OTKJIOHEHHE OT pe(EepeHTHUTEe YCIOBHUsS, KOUTO CleJBa Ja OTroBapsAT Ha
olpesiesieHUsITa 32 OTJIMYHO XUAPOEKOJOTHYHO ChCTOSHME. ToBa OTKIOHEHHE CE H3pa3siBa
ype3 koeduimenta 3a exojoruyHo kadecTtBo (EQR) Bbpxy ckama oT enHO (OTJIHUYHO
CBhCTOSIHUE) 110 HyJa (MHOro Jsommo ckerosiaue) (PB, 2000/60/EPC). PesynraTtute mokassaT
3HaYMTEeNHA Ju(epeHIranys Ha KauyecTBOTO Ha BOZaTa MO TEYEHUETO Ha pekarta. ['opHuTte
y4acThIM Ce XapaKTEepU3UpPa C peaulla CETMEHTH C ,,JJOLI0" XUAPOMOP(HOIOTUYHO ChCTOSIHUE,
,»YMEPEHO (DU3MKOXMMUYHO CHCTOSHUE H ,,JOOpO* OMOJOrMYHO KadecTBO Ha BojaTta. B
JOJTHUSL y4YacTbK pe3yJTaTHUTe OT MOHUTOPUHIA II0Ka3BaT TOBHUILIEHU CTOWHOCTH Ha
optodocharu, amonsueH asor u bIIKs. basupaiiku ce Ha mOJy4deHHUTE pe3yJITaTH,
€KOJIOTMYHOTO CBhCTOSIHME Ha peKaTa MOXKE Jla c€ OIEHM KaTo ,,yMEPEHO*, B pe3yJTaT Ha
BJIOUICHUTE (PU3MKOXMMHUYHM TOKa3aTedd W paszjMyHaTa CTENeH Ha XUAPOMOP(OIOrHYHH
M3MEHEHHUS M0 TEYEHUETO Ha peKara.

Summary

Industrial production and rural development have caused a significant and adverse
human impact on the natural environment (EEA, 2012). The object of this study was an
assessment of the physico-chemical, hydromorphological and hydro-biological properties of
the Lom River in order to establish a diagnostic of hydro-ecological status of the river. The
Lom River is a right tributary of the Danube River. Small river courses such as the Lom River
perform important ecological functions, but are particularly sensitive to anthropogenic
impacts. The main sources of water pollution in the riverc are the intensive fertilization of
agricultural lands, the diffuse discharge of household-fecal and livestock wastewater, and to a
lesser extent - some industrial productions in the town of Lom. The assessment of the hydro-
ecological status was made in accordance with the Bulgarian legislation (Regulation 12/2002,
4/2012). The ecological status of river waters and the state of individual biological elements
are defined according to their deviation from the reference conditions, which should meet the
definitions of excellent hydro-ecological status. This deviation is expressed by the
Environmental Quality Quotient (EQR) on a scale from one (excellent condition) to zero
(very poor condition) (WFD, 2000/60/EPC). The results show a significant differentiation of
water quality in the long profile of the river. The upstream section is characterized with
number of segments with a poor hydro-morphological quality, moderate chemical conditions
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and good biological water quality. In the downstream section the monitoring results showed
an elevated concentration of orthophosphates, ammonia nitrogen and BOD5. Therefore, an
overall status of the river could be assessed as “moderate”, as a result of the influence of
moderate organic pollution, as well as various types of hydromorphological pressures.

8 (2.12) Pagesa, K. 2018. Boauu pecypcu m obmecTBeHa curypHocr, FOouieen
coopHuk mocBereH Ha npod. a-p Iernp CaaseiikoB, uzaarencrso: Mesanm,
2018, cTp.:131-135.

Pe3rome

TepMuUHBT ,,0011€CTBEHA CUTYPHOCT® ce JAepHUHUpPA MO Pa3InYeH HAYMH B PAa3IMYHU
00J1acTH Ha HayKaTa U MOJIMTUKATA U B IOIbIHEHUE NPUI00HM OOLIECTBEHO Pa3IpOCTpaHEHHE
U TIOMYJISIPHOCT B eXeAHeBHaTa ymoTpeba. Cropex 3a 3akoHa 3a 3amura mpu OencTBUS,
JbpKaBaTa € JJIbKHA Ja OCUTYpU Ha IPaKIAHUTE CH 3alllUTa Cpelly MOTEHIUAIHU PUCKOBE,
CBBp3aHU C MOSBaTa Ha MPUPOJHHU OEICTBUS, KOMYHHMKAIIMOHHU W MPOMMIIUICHU aBapuH, U
Jpyru CbOUTHS OT TO3U BHJ, MPOMU3THYAILM OT HANpelbKa Ha LUBWIN3ALUATA WIM BOCHHU
neiictBusi. HUTO enuH HOpMaTHBEH akT obade HE ChIbpka JIeUHHINS HA TEPMHH
€KOJIOTMYHA CUTYPHOCT, KOETO OT €JHa CTpaHa BOJY JI0 M3BECTHA CBOOO/A MPHU THIKYBAaHETO
Ha TepMHUHA Ha NpakTuka. LlenTa Ha Ta3u cTaTs € 1a aHaIU3Kpa MOAXOJUTE U IIPOMEHUTE B
oOjactTa Ha OOUIECTBEHATa CUTYPHOCT M B KOHTEKCTa Ha JIOCTBIIHUTE BOJHHU PECYpCH U
MEpPKHTE CBbP3aHU C IIPEOAOIABAHE HA BOAHUSA Ae(PULIUT. AHAIU3BT CE OCHOBABA HA MIPUMEPH
oT o0J1acTTa Ha YIPaBJICHUETO Ha BOAUTE U € MPEALIECTBAH OT M0-3a1bJI00YEHN TEOPETUYHU
pa3ChkKAECHUS, CBbP3aHU C 00XBaTa U Ae(UHUIMATA HA TOHATUETO ,,6KOJIOrMYHa CUTYPHOCT .

Summary

The term "public security” is defined differently in different fields of science and
politics, and in addition has gained public distribution and popularity in everyday use.
According to the Disaster Protection Act, the state is obliged to provide its citizens with
protection against potential risks associated with the occurrence of natural disasters,
communication and industrial accidents, and other such events arising from the progress of
civilization or military operations. However, no legal act contains a definition of the term
environmental security, which on the one hand leads to some freedom in the interpretation of
the term practice. The purpose of this article is to analyze approaches and changes in the field
of public security and in the context of accessible water resources and measures related to
overcoming water deficit. The analysis is based on examples from the field of water
management and is preceded by deeper theoretical reflections related to the scope and
definition of the concept of environmental security.

.8 (2.13) Hukonosa, M., Henxos, C., I'epaxuxos, 5., PaxeBa, K., HukosoBa, H.,
I'mkoB, A. 2018. IIpupona u aangmadta B napk bbarapka, ISBN
9786199044605 (print): bwbarapcko T'eorpadcko /[pyxkecrtBo, Codus,
Peuensupano, crp. 86-119.

Pe3rome

[IpuponHuTe mnNapkoBe 3a 3alIMTEHH TEPUTOPUM, BKIIOYBALIM Pa3HOOOpa3HU
maamadTH ¢ MHOrooOpa3ue Ha TOYBEHH, PACTHUTEITHU M >KUBOTMHCKU BHUIOBE, KaKTO U
o0ekTu Ha HexkuBara mnpupoma. C men ona3BaHe M €(EKTHUBHOTO MM YIpaBICHHE Ce
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pa3paboTBaT M mpujaraT IJIAaHOBE 3a yIpaBieHHE. B Ta3um Bpb3ka € HalpaBeHO OOCTOMHO
u3cieBaHe Ha aOMOTMYHUTE MPUPOJHM KOMIIOHEHTH U JaHImadTuTe B HNPUPOACH NapK
,bbirapka“. Bonaure exocucremu Ha I1I1 bbirapka 10cTaBsIT U3KIOYUTEIHO BaKHU YCIYTH.
B rpanunmTe Ha TepuTOpHMATa Ha MapkKa ca M3BOPHUTE YacTU Ha p. SIHTpa W HEHHUTE
BHUCOKOIUIAHUHCKU NPUTOLU. AHANIU3bT Ha KOMIIOHEHT ,,Boin* BKIIIOUBA XapaKTEpUCTUKA Ha
OCHOBHMTE e€JleMeHTH Ha xuzaporpadckara mpexka B IIII bvarapka. Omnpenenenu ca
€CTECTBEHUTE U aHTPOIIOTCHHUTE PEryJIaTOpU Ha pedHara cucrema. HanpaseH € XuapoinoKKu
aHaJIN3, BKJIFOYBAIL ONIPE/IEIIIHE HA OCHOBHUTE XaPAKTEPUCTUKHU HA CPEIHOTOAMILIHUSA OTTOK U
BoAHMs OamaHc. PeuHure TeueHus B palioHa ca OLIGHEHH 10 XHUAPOXUMHUYEH,
XUIPOMOP(OIOruYeH 1 OMOJIOTHYEH CTaTyCc Ha BoAMTe. M3ciieBaHeTo BKIIOYBA U IpEriies
Ha U3MO0J3BAaHETO HA BOAUTE, M3TOYHHULIUTE HA AHTPOIOICHEH HATUCK U CHCTOSHHUETO
MOBBPXHOCTHUTE BOJM MPEJIHA3HAYEHU 3a MUTEHHO-OUTOBO BojocHaOAsBaHe. OnucaHu ca u
ycinoBuATa Ha (opMupaHe Ha MOJ3EMHUTE BOAM, KAKTO U TAXHOTO (PU3UKOXUMHYHO
ChCTOSIHUE U JICOUT.

Summary

Natural parks as a protected areas, include diverse landscapes with a variety of soil,
plant and animal species, as well as objects of non-living nature. Management plans are
developed and implemented in order to protect, preserve and effectively manage them. In this
regard, a thorough study of the abiotic natural components and landscapes in the nature park
"Bulgarka™ was made. The water ecosystems of PP Bulgarka provide extremely important
services. The analysis of the "Waters" component includes a description of the main elements
of the hydrographic network in PP Bulgarka. The natural and anthropogenic regulators of the
river system are defined. A hydrological analysis was made, including determination of the
main characteristics of the average annual runoff and the water balance. The river currents in
the area have been evaluated according to the hydrochemical, hydromorphological and
biological status of the waters. The study also includes a review of the use of water and the
condition of surface water intended for drinking and domestic water supply. The conditions of
formation of underground waters, as well as their physicochemical state and discharge rates,
are also described.

8 (2.14) Pagesa, K. 2017. H3MeHUYMBOCT HA TOAWIIHHUA OTTOK Ha peka JleGHuua,
I'CY Teoaoro-I'eorpadgckn ®@akyarer, tom:109, 6poii: 2, 2017, cTp. 63-70.

Pe3rome

OnenkaTa Ha XUJIPOMOP(OIOrHIHOTO KaueCTBO Ha BOJHUTE TeJla € UHTErprUpaHa 4yacT
OT OILICHKaTa Ha €KOJIOTMYHOTO CBHCTOSIHME Ha MOBBPXHOCTHHUTE BOJAM ChIIAacHO PamkoBara
Nudopmanudara 3a XxuapoMopoOJOTHIHOTO ChCTOSTHHME Ha peKuTe TpsOBa J1a BKIIOYBA HE
caMmo OlleHKa Ha (U3uUecKaTa CTpyKTypa (MOppoMeTpus Ha peUHOTO TEYCHHUE U CTPYKTypara
Ha PacTUTENIHOCTTa MO OperoBere), HO U U3MEHEHUSATa Ha PEXKUMHHUTE XapaKTEPUCTHKU Ha
pEe4HHs OTTOK, aCOLMUPAHU KbM PEUHUTE €KOcHCTeMU. LlenTa Ha HACTOSIIETO U3CIEABAHE €
Jla ce aHaJu3Mpa M3MEHYMBOCTTa HA CPEJHOTOMUIIHMS OTTOK Ha p. JleOnuua npu XMC
JleGuuma 3a nepuona 1952—-1995 r. IlpunokeH e UHACKCHT 3a HAPYLICHUE Ha XUIPOIOTMUHHS
pexum, npenioxxkern oT NACHLIK (2004). To3u uHAEKC TTOKa3Ba M3MEHEHHSTA B YCIOBUSTA
Ha BOJOIOJN3BAaHE B peyHHUTE OaceiiHM. AHATM3BT HA CPETHOTOJUIIHHUS OTTOK B JBaTa
n3cieaBanu nepuoga: 1952—1974 u 1974-1995 noka3a HaMalisiBaHE HA BOJIHUTE PECYPCH Ha
p. Jlebnuua npe3 nocneanus nepuoa. CpeTHOTOAUIIHUAT OTTOK 3a mepuoaa 1975-1995 r.
(Qcp = 1.8 m%/s), e 3HAUMTENHO MO-MANBK OT TO3M Tpe3 mepruoaa 1952-1974 (Qcp = 2.71
m3/s), MPUYMHA 32 KOGTO MOTar Ja ObJaT HUCKUTE BAJICKHHU KOJIWYEeCcTBa 3a mepuoaa 1984—

16



1994 r. u u3noN3BaHETO HA BOJAM OT peKaTa 3a HANOUTENHU Lenu. HACKCHT 32 XUAPOIOKKO
HapylieHue nokassa 32%, npu nparoa CTOWHOCT 25%, KOETO CBHJIETEJICTBA 32 U3MEHEHUE B
yCIIOBHATA HA BOJIOTIONI3BaHE B OpeuneTo Ha p. JleOHuma.

Summary

The assessment of the hydromorphological quality of water bodies is an integrated part
of the assessment of the ecological status of surface waters according to the Water Framework
Directive 2000/60/EEC. Information on the hydromorphological state of rivers should include
not only an assessment of the physical structure (morphometry of the river course and the
structure of the vegetation along the banks), but also the changes in the regime characteristics
of the river runoff associated with the river ecosystems. The purpose of the present study is to
analyze the variability of the average annual discharge of the Lebnitsa River for the period
1952-1995. Comparison of annual characteristic discharges in two multiyears: 1952-1974,
1975-1995 shows decreased water resources of the Lebnica River in the last multiyear.
Annual mean discharge (Qav = 1.8 m®s) in the 1975-2005 was lower than annual mean
discharge in the earlier discussed multiyear (Qav = 2.71 m%/s), due to the drought conditions
and increase of irrigation usage for agricultural needs which are supplied by the river’s water.
The complementary index of hydrological disturbances was 32% at threshold value of 25%.
The value of this index indicated changes in the part of the water management in the
catchment.

I'-8 (2.15) Nikolova, N. Radeva, K. Nikolova, V. 2017. Variability of river runoff in
the Bulgarian part of Struma River catchment and its relation to precipitation,
Variability of River Runoff in the Bulgarian Part of Struma River Catchment
and Its Relation to Precipitation. International Conference: *‘Landscape
Dimensions of Sustainable Development: Science — Planning — Governance', at
Thilisi, Georgia, pp. 236-245.

Pe3rome

PeXuMBT M KOJIMYECTBOTO HA BAJIEKUTE ONPEAEIAT KOJIMUECTBOTO U IPOMEHIINBOCTTA
Ha pEeYHHUS OTTOK M B Ta3W BpPH3KA H3CIEABAHETO HA PEYHMsI OTTOK H3HMCKBA aHalU3 Ha
Bpb3KaTa BaJIekH — OTTOK. HacTosmiero m3cienBaHe € HampaBeHO 3a ObJrapckara yacT Ha
peunus OaceiiH Ha peka CTpyma, KOSTO € elHa OT Hali-rojemMuTe Obiarapcku peku. Llenrta Ha
IIPOYYBAHETO € Ja M3SACHAT OCHOBHUTE XapaKTEPUCTHUKM HA BpEMEBaTa W3MEHUYMBOCT Ha
PEUYHUAT OTTOK, C IIeJl Mo-700po pa3dupaHe Ha Bpbh3KaTa MEXAY PEUHHUS OTTOK M BaJIEKUTE.
OcHoBHuAT u3cneaBa nepuon € 1962-2004 r., KoWTo e pa3neneH Ha ABa noanepuona: 1963-
1983 1. m 1984-2004 r. Crarusta npeAcTaBss TOAUIIHUSA PEYEH OTTOK M TOJMIIHUTE
CTOMHOCTH Ha BAJIEXUTE 3a XMJPOJOXKKATa TOAMHA (HOEMBPH — OKTOMBPH) U CE30HHUTE
CTOMHOCTH (CTYy/JI€HH MECELW: HOEMBpPU — ampuil U TOIUIM MECElM: Mail — OKTOMBpH). 3a
oTIpesielisiHe Ha HETaTUBHUTE U MO3UTHUBHUTE (Da3u B OTTOKA U MPOMEHIIMBOCTTA HA BAJICIKUTE
ca H3YMCIEHM KyMyJaTUBHUTE aHoMaiuu. KopenaunoHHMST aHalW3 €  U3MO0JI3BaH 3a
ONpezAesHE Ha Bpb3KAaTa MEXKIY BAJIEKUTE M PEYHUS OTTOK 3a TOAMIIHU U CE30HHU
CTOWHOCTH. Bpb3kaTa MeXIy peyHUS OTTOK M BAJIEKUTE € MPOCTPAHCTBEHO NpEJCTaBeHa U
anammsupana B ArcGIS cpema. U nBere pactepHH MOBBPXHUHHM (HA pEYHHS] OTTOK U Ha
BaJIC)KUTE) ca W3IMOJI3BAaHM 3a Ch3JaBaHE Ha KapTa Ha Koe(HIMEeHTa Ha OTTOKa, KOSATO
MO3BOJIsSIBA J1a C€ aHaJIM3upa Bpb3KaTa MEXKIY BaJIeKUTE M OTTOKa. Pesynrature oOT
HACTOSIIOTO H3Cle[BaHe IOKa3BaT o0Ila TEHJCHIMs KbM HaMajsiBaHE Ha OTTOKAa BbBB
BosiocOopa Ha p. CTpyma, KOETO ce CBbp3Ba C M3MEHEHUATA Ha BaJIe)KHUTE KonuecTa. Haii-
BHCOKA MMOJIOKUTEIHA Kopenamnus (koeduimeHnt Ha kopenanus Hax 0.50), ce ycranoBsiBa
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MEX]ly peUHHsI OTTOK U BaJIeKuTe 3a CTyJeHus nepuoi. Koedumenture Ha xopenamus ca
MO-HUCKHU Tpe3 TOIUIUTE MEPHOAM, KOETO MOXKE Ja € CBbP3aHO C HapacTBalus eQeKkT Ha
BHUCOKHUTE JIETHU TEMIIEpATypH Ha Bb3yXa.

Summary

The regime and amount of the precipitation determine the quantity and variability of
the river runoff and in this regard studying the river runoff requires analysis of the relation to
precipitation. The current research is done for the Bulgarian part of the Struma River which is
one of the largest Bulgarian rivers. The aim of the present paper is to clarify the main features
of temporal variability of river runoff and to bring to better understanding the relationship
between variability of river runoff and precipitation. The main investigated period is 1962 —
2004 which is divided in two sub-periods: 1963-1983 and 1984-2004. The paper presents
river runoff and precipitation totals at annual scale (water year) and seasonal values (cold
months: November — April and warm months: May — October). To determine the negative and
positive phases in runoff and precipitation variability the cumulative anomalies (CA) are
calculated. Correlation analysis is used to define the relationship between precipitation and
river runoff for annual and seasonal values. The relation between river runoff and
precipitation is spatially presented and analysed in ArcGIS environment. Both raster surfaces
(of river runoff and precipitation) are used to create a map of runoff coefficient which allows
to analyse the relation between precipitation and runoff. The results of the present study show
general tendency to the decreasing of runoff in the Struma River catchment which is
significantly correlated to the precipitation variability. The highest positive correlation (the
coefficients are above 0.50) between river runoff and precipitation is established during the
cold season. The correlation coefficients are lower in the warm season which could be related
to the increasing effect of high summer air temperatures.

8 (2.16) PageBa, K. 2017. XuapoxumuuHa ouneHka Ha peunute Teuenusi B III1
Bovarapka. I'CY I'eosioro-I'eorpagcxu ®akyarer, Tom:108, 2016, cTp.: 139-147.

Pe3rome

OmnpenensiHETO Ha XUJAPOXMMHYHOTO CHCTOSHUE HA TOBBPXHOCTHUTE BOJU € OT
M3KIIIOYUTETHO 3HAYEHUE HE CaMO 3a M3MOJI3BAaHETO Ha BOJUTE 3@ MPOM3BOJICTBEHU U OUTOBU
HYKJIY, HO U TIpY pa3paboTBaHETO Ha Mporpama OT MEpPKHU B Iu1aHoBeTe 3a ynpasienue (I1Y),
KOUTO clie/iBa Jja ObJAT MpearpueTH 3a Bb3CTAHOBSIBAHE HAa OHE3M BOJHU Telld, KOUTO IO
m3uckBaHusaTa Ha EBpomneiickata Pamkxosa Jlupextusa 3a Boaure (2000/60/EC) (P/IB) He ca B
,,100p0*‘ exonoruuHo cberostaue (EC) umm ca B puck 3a mocTuraHe Ha ,,J00po‘ eKOJIOTHYIHO
cbCcTosiHUE. B Ta3u cTatust XuapoXUMUYHUSAT cTaTyc Ha pekute B [Ipuponen napk bearapka e
knacupuiupan 1Mo  (PU3UKO-XMMUYHH  KAa4eCTBEHM  €JIEMEHTH,  M3IMOJI3BaHH  3a
UACHTU(QUIMpAHE HAa AHTPOIOTE€HEH HATUCK. Pe3ynraTtuTe Mmokas3BaT, Y€ HAaTOBapBAHETO C
OpraHMYHU BEUIECTBA € MAJIKO U ONPEIENsl CbCTOSTHUETO HA PEUYHUTE TEUYEHHUS KaTo ,,MHOTO
J00p0* B M3BOPHUTE YaCTH H ,,I0OOPO™ B ycTHEBHUTE (MPAaHUYHM HA Mapka) 4acTH HA PEKUTE.
Haii-ronsima puck ot 3aMbpcsiBaHE Ha PEUYHUTE BOJM C OMOTEHU CE OTYHMTA B TPAHUYHUTE 32
MapKa 4acTH Ha PEKUTE, KbIETO PAaHOHBT € MO-T'bCTO HacelleH. TOYKOBUTE U AUDY3HHUTE
W3TOYHUILIM HA 3aMbPCSBAHE Ca CENTHUYHHUTE SIMM Ha TOYMBHHM CTAHLMH, XWIMIIHUTE U
CEJICKOCTOMAHCKHUTE MOCTPOIKHU, BOJUTE OT 3€MENEICKUTE TUIOIIH, KUBOTHOBBAHUTE (hepMu
U JeTaTa ¥ CMETHIATa, OT KOUTO HENIPEKBCHATO CE U3JIMBAT 3aMbPCEHH HEIIPEUNCTEHU BOIU.
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Summary

Determining the hydrochemical status of surface waters is of utmost importance not
only for the use of water for industrial and domestic needs, but also for the development of a
program of measures in the management plans (MPs) that should be undertaken to restore
those water bodies, which according to the requirements of the European Water Framework
Directive (2000/60/EU) (WFD) are not in "good™" ecological status (EU) or are at risk of
achieving "good" ecological status. In this paper, the hydrochemical status of rivers in
Bulgarka Nature Park is classified by physicochemical quality elements used to identify
anthropogenic pressures. The results show that the loading of organic substances is small and
defines the condition of the river currents as "very good" in the source parts and "good™ in the
estuaries, bordering the park, parts of the rivers. The biggest threat of river water pollution
with biogens is reported in the lower parts of the rivers, where the area is more densely
populated. Point and diffuse sources of pollution are septic tanks at rest stations, residential
and agricultural buildings, water from agricultural areas, livestock farms and landfills, from
which polluted raw water is continuously discharged.

8 (2.17) PageBa, K. 2016. Xuapoao:KKu MeTOAN 32 ompeeisiHe HA €KOJOTHYHUS
OTTOK 32 MAJIKM IVIAHMHCKH peku, COOPHHMK OKJIAIH OT HayYHA KOH(epeHIHs
»sleorpadckn acmeKTH HA NJIAHHPAHETO M HM3MOJ3BAHETO HA TEPUTOPHATA B
YCJI0BHSITA HA IJI00AJHU npoMeHH “, rp. Bopmen, ISBN: 978-619-90446-1-2.

Pe3rome

B Hacrosmero u3cineaBaHe ca ONMUCAHUW HAYUHUTE 3a ONPENCIISIHE HAa €KOJIOTHYHMS
OTTOK, 0a3upally ce Ha U3MOJI3BAaHETO HA XUIPOJIOKKUTE MeTOIM Ha TeHaHT u TecMaH, KakTo
W CTaHJAPTHU CTAaTUCTUYECKH MeTonu. M3uncieHusTa ca HalpaBeHHW 3a peuHus OaceiiH Ha
peka Jle6nuna. JlanauTe ca mpemoctaBeHu ot baceitHoBa aupekius ,,3anaaHOO0EIOMOPCKH
paifon” (BJA3BP) u BkmouBar WHGpOpManMs 3a CPEIHOMECEYHHUTE BOJHM KOJIMYECTBA.
PesynTaTture OT M3UMCIEHUATA MTOKA3BaT PA3IMYMS MEXKAY CTOMHOCTUTE HA €KOJOTUYHHS U
pEUYHHSI OTTOK M IO3BOJISIBAT J1a C€ HANpPaBU HM3BOJA, Y€ ONPENCIICHUS E€KOJOTHYEH OTTOK,
MpueMa CTOMHOCTH 3HAYMTEIIHO HaJl HUBOTO Ha aOCOTIOTHUS MUHUMAaJIEH OTTOK. Haii-Brucoka
CTOWHOCT UMa €KOJIOTUYHHUS OTTOK OMpeJeieH o MeToaa Ha TecMaH 3a nepuoaa (epyapu-
Maii, a mpe3 JETHUTE MECELN Hal-BUCOKM CTOMHOCTH Cca T€3W OTYETEHH MO MeToAa Ha TeHaHT.
AHanM3bT NMOKa3Ba, Y€ € Bb3MOXKHO J]a C€ MPUIIOKAT aHAIM3UPAHUTE METOU 3a ONpPEEIsTHE
Ha EKOJIOTHYHMsI OTTOK 3a peuHus OaceitH Ha p. JleOHMIIA, KaKTO M 32 peUyHH OACEHHH C
MOI00HU XapaKTEPUCTHKHU.

Summary

In the present study, the methods for determining ecological runoff are described,
based on the use of Tennant and Tesman hydrological methods, as well as standard statistical
methods. The calculations were made for the Lebnitsa river basin. The data were provided by
the Basin Directorate "West White Sea District” (BDZBR) and include information on
average monthly water quantities. The results of the calculations show differences between
the values of ecological and river runoff and allow to draw the conclusion that the determined
ecological runoff takes values significantly above the level of the absolute minimum runoff.
The highest value is the ecological outflow determined by the Tesman method for the period
February-May, and in the summer months the highest values are those reported by the
Tennant method. The analysis shows that it is possible to apply the analyzed methods for
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determining the ecological runoff in the Lebnitsa river basin, as well as for river basins with
similar characteristics.

'8 (2.18) PaneBa, K. 2014. Hierarchical multi-criteria decision analysis as a method

of making decisions in the strategic planning of water use, I'CY I'eosoro-
I'eorpadcxn @akyarer, Tom:106, 2014, ISSN 0324-2579, ctTp. 93-98.

Pe3rome

PamkoBaTta nupexktrBa 3a BOAMTE Ha EBPONENCKHUS CHIO3 M3WCKBA WM3TOTBSHETO Ha
WKOHOMHUYECKH aHAJIW3 Ha M3IOJI3BAHETO HA BOJUTE OT Pa3IMYHU BOJOIOTPEOUTENH, KAaTO
OCHOBHaTa IIeJ1 Ha TO3M aHAIM3 € Ja C€ OICHM 3HAYCHHETO Ha BOJHUTE pPECYpCH 3a
WKOHOMHKAaTa M COLMAIHO-UKOHOMHUYECKOTO pa3BuTHe Ha peruonute. [lpuiaranero Ha
HepapxuueH MHorokputepuaieH aHanu3 (HMCDA) B ynpaBineHHMETO Ha BOJUTE MMa 3a
3a/1aua J1a yJIeCcHU M300pa Ha MPHUOPUTETH W Jla YCTAHOBU CTPATETHYECKH OIpaBIaH pej Ha
3a/1audTe BBB BOJOINOTPEOJCHUETO, WHBECTHIIMUTE W JAPYrd JEHHOCTH, CBBpP3aHU C
ynpasieHueTo Ha Boaute. MetoasT Ha HMCDA, u3nosni3BaH B Ta3u paboTa, MO3BOJISIBA Ja Ce
n30epar ONTUMATHHUTE CTPATETHH 3a PA3Mpe/eliCHHe Ha BOJHUTE PecypcH B KOH(MDIUKTHU
CUTyallM¥, KaTO C€ W3MO0JI3BAT PA3JUYHU KPUTEPUM M KATETOPUH BOAOMOTPEOUTENH.
KoM6unanusita ot npupoanu ycnoBusi B JloOpyaKaHCKOTO TIaTO MPEACTaBIsABA WACATHUS
ClIyyail Ha TOBTapsIIM CE€ CHUTyallMd Ha HENMbJIHAa HHPOpMAIMS TPH TPOrHO3UpPAHE Ha
ChCTOSSHUETO Ha BOJHHUTE pecypcu. Boanute pecypcu u BOAONOTPEOICHUETO Ce€
XapaKTEepPU3UpaT ChC 3HAYUTEIIHU BPEMEBU KOJIEOAHUS, KOETO M3UCKBA ONPEACIICHH JICHUCTBUS
U CTpaTeruy 3a MPEeJOTBPATSIBAHE WM HaMaJsiBaHE Ha Te3W BB3JACHCTBUS OT CTpaHa Ha
baceitHoBaTta aupekius ,,UepHomopcku PaifoH. AHamM3bT € MpPOBEJEH 3a TPHU OOIIMHHU C
MpUOIU3UTEHO €HAKBO HACETIEHUE U ¢ eIuH o011 Bogon3TouHuk: Tepsen, ['enepan TomeBo
u bamuuk. B pe3ynrar Ha npuiioxkeHus: METOI ,,JIbpBO Ha penieHuaTa”’, MOXe J1a Ce 3aKJII0UH,
ye bamuuk e mpuopuTeTHaTa OOINMHA MPU B3EMAHETO Ha pEIIeHHE 3a paslpeleliCHHEeTO Ha
BOJlaTa TIpe3 JICTHUS CE30H. TaKbB THIT OIEHKA MOXE Jla C€ MPHUJIOKU U MPU €BEHTYaJHU
WHBECTHUIIMH 32 MOJECPHHU3AIMS U JOU3TPaXIaHe HA KaHAIM3ALMOHHATA MPEXa, KAKTO U MpHU
1IeHo00pa3yBaHe Ha BOJIaTa B PETHOHA.

Summary

The European Union Water Framework Directive requires the preparation of an
economic analysis of the feasibility of water use by various water users, the main purpose of
this analysis is to assess the importance of water resources for the economy and socio-
economic development of the river basin. The application of hierarchical multi-criteria
decision analysis (HMCDA) in water management is tasked to facilitate the selection of
priorities and establish strategic acquitted order of the tasks in water consumption, investment
and other activities, related to water management. The method of hierarchical analysis used in
this work allows choosing the optimal strategies for the distribution of water resources in
conflict situations using various criteria and categories of water users. The combination of
natural conditions in the Dobrudja plateau represents the ideal case of recurring situations of
incomplete information when forecasting the condition of the water resources. Water
resources and water consumption are characterized by significant temporal variations that
require certain actions and strategies to prevent or lessen these differences by the Basin
Directorate for Water Management in the Black Sea Region. For the example of hierarchical
analysis were selected three municipalities with approximately the same population and with
one set common water source: Tervel, General Toshevo and Balchik. From the “Decision-
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Making Tree” can be inferred that Balchik is the priority municipality when deciding about
the allocation of water during the summer season. This assessment may also be taken into
account for possible investments for modernization and completion of the sewerage network,
as well as water pricing.

.8 (2.19) PaaeBa, K., Xpucrosa, H. 2014. Xuapo/10;KK1 aHAJIN3 HA MPHPOIEH MapK
»bbiarapka, I'eorpagpua u peruoHaaucruka: HayyHa koH(epeHuuss ¢
MeKAYHAPOAHO ydacTue B 4ecT Ha mnpod. a-p HUBan barakiameB: COopHHK
nokjaaam - Cogus, uznarencrso: TeneAprt, 2014, ISBN:978-954-9531-25-1

Pe3rome

W3uckBaHusTa 32 aHAJIU3 HA XUAporpadckata CTPyKTypa U XUIPOJIOTHUHHUS PEKUM Ha
MOBBPXHOCTHUTE BOJM TNPH Pa3pabOTBAHETO Ha IJIAHOBETE 3a YIPABICHHE Ha 3alIUTEHUTE
TEPUTOPUHN Hajarar JeTaiIHO MPOYYBAHE HA PEYHATA MPEKa U BHTPEIIHOIOJUIIHUSA X0 Ha
peuHHs OTTOK. AHAJIU3BT HA MOBBPXHOCTHUTE BOAU B IIPUPOJHUTE IAPKOBE OT €/1HA CTPaHA €
€JIeMEHT Ha IUIAaHOBETe 3a TIXHOTO €(QEeKTUBHO YIpaBleHHE, a OT JApyra JOIMbjiBa
XUApOJIOTrMYHATa H3YYEHOCT Ha TepuropusAta Ha bwiarapus. Hacrosmusar noxian
XapakTepu3npa IMOBBPXHOCTHUTE BOAW B TIPAHMUIMTE HA NPHUPOJAEH NapK ,beiarapka“ Ha
OCHOBAaTa Ha TEPEHHHU WU3CIEABAaHUA U XUAPOIOXKKM Meroau. Ilomydenure pesynratu
paskpuBar xuaporpadcka CTpyKTypa ¢ mapajiellHd odepTanus U rberota mexay 0.85 u 1.87
km/km?, chcTaBeHa OT IIbPBOPa3psAAHM OPUTOLH Ha pekuTe SIntpa u TyHmka. Peunusr oTTok
ce ¢opMupa B yCIIOBUSITA HA TOJSIMO OBJaKHEHUE W MaJKO M3MapeHue, mpeodiiagaBanio oT
MOBBPXHOCTHH (JIBXJOBHO-CHEXXHHU) BoU. Heropust o6eM B rpaHULIUTE HA MPUPOIHUS MApK
e 141.06 maa. m® u ¢ romemu Bapualuu mnpe3 roguuute. Hal-rosemMu BOJHU KOJIMYECTBA
MPOTHYAT Mpe3 MbJIHOBOIHATA OTTOYHA (a3a WM Mpe3 Nepruoia anpui—toHu. MaloBoIueTo e
JATHO-€CEHHO. OTTOYHMAT MAaKCUMyM € Ipe3 M. almpwi, a OTTOYHHAT MHUHMMYM IIpE3 M.
cenrteMBpu. M3cienBaHETO Ha IMOBBPXHOCTHUTE BOJAWM B TIPAHUIUTE HA IPUPOACH MapK
,»DBITapKa®“ ce 3aTpyAHsBa OT JHICAaTa Ha XHIPOMETEOPOJIOTMYEH MOHHMTOPUHI U
IIOJIyYEHUTE JAHHU Ca OPUEHTUPOBBYHHU.

Summary

The requirements for the analysis of the hydrographic structure and the hydrological
regime of the surface waters in the development of the management plans of the protected
areas require a detailed study of the river network and the intra-annual course of the river
runoff. The analysis of the surface waters in the natural parks, on the one hand, is an element
of the plans for their effective management, and on the other hand, it complements the
hydrological study of the territory of Bulgaria. This report characterizes the surface waters
within the boundaries of the Bulgarka Nature Park based on field studies and hydrological
methods. The obtained results reveal a hydrographic structure with parallel contours and a
density between 0.85 and 1.87 km/km?, composed of primary tributaries of the Yantra and
Tundzha rivers. River runoff is formed in conditions of high moistening and low evaporation,
dominated by surface (rain-snow) waters. Its volume within the boundaries of the nature park
is 141.06 million cubic meters. m and with large variations over the years. Largest water
quantities occur during the full-water runoff phase, or during the April-June period. Low
water occurs is summer-autumn. The discharge maximum is in April, and the minimum is in
September. The study of surface waters within the boundaries of the "Bulgarka™ nature park is
hampered by the lack of hydrometeorological monitoring, and the data obtained are
indicative.
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.8 (2.20) Xpucrosa, H., Panena, K. I'eorpadgcku aHa/in3 Ha MUHUMAJTHHS MecCeYyeH
orrok B bvarapus, I'CY TI'eosnoro-I'eorpadpckn Paxyarer, tom:104, 2012,
cTp.:73-78, ISSN 0324-2579

Pe3rome

MUHUMATHUAT OTTOK CE€ M3y4aBa 4Ype3 HaW-MaJIKUTE BOJHHM KOJWYECTBA 3a
ompesesiecHd BPEeMEBH HMHTEpBaIM — 1,2, N — 1eHa, JEeCeTAHEBKa, MeECell, Ce30H, TOJIHMHA,
HAKOJIKO ToauHu IlocoueHuTe mapaMeTpd Ha MHUHHMAQJIHHS OTTOK B €IHO WJIH JPYro
ChbUETAHME C€ WU3CJIEeNBAT IMpPU IUIAHUPAHE Ha BOJOIMOJ3BAHETO W XHUIAPOCHEPTUUHOTO
MPOM3BOJICTBO, TpaHc(hepa HAa BOAM MEXKIYy pPEUYHUTE OaceiiHM, EKOJIOTMYHMS CTAaTyC Ha
peunute Boau. Hacrosimara paGorta pasriiexxaa BbBTPEIIHOTOJUIIHOTO pasIlpeiesieHHe U
YCTOMYMBOCT Ha MECEUHHS MHUHHUMAJIEH OTTOK Ha TepuTOpuATa Ha bharapus B reorpadcku
acriekt. OCHOBaTa Ha TOBA M3CJEABAHE € CPEIHUSIT MECEUEH MUHUMAJCH OTTOK U MHJECKCHT
Ha MHHUMAaJIHHS OTTOK, mpemiaokeH oT Hamilton u Bergerson (1984). Haii-uuckure
CTOMHOCTH HAa MUHUMAJIHUSI MECEUEH OTTOK CE€ PETUCTPHUPAT Mpe3 CENTEMBPU U aBTYCT, IO-
pPAOKO Tpe3 OKTOMBpH, 3a TIIOYTH BCHYKHM pEYHM OaceliHW, ¢ U3KIIYCHUE Ha
BHCOKOIUIAHUHCKHUTE PEKH, KBJAECTO aOCONIOTHUSAT MECEYEH MHUHUMAJICH OTTOK CE IOSBSBA
npe3 ¢peBpyapu. CtoiiHocTuTe Ha HHeKca ca mexay 0,08 u 0,81, HO yecTo ca B 1uanazoHa OT
0,20 mo 0,50. Pe3ynrarure nokaspar, 4¢ MUHUMAIHUAT MECEYEH OTTOK € YCTOMYUB MpHU MO-
Mainko oT 10% oT u3cnenBaHUTE peyHU OaceitHu.

Summary

The minimum flow is studied through the smallest amounts of water for certain time
intervals - 1,2, n - days, ten days, month, season, year, several years. The specified parameters
of the minimum flow in one or another combination are studied when planning water use and
hydropower production, the transfer of water between river basins, the ecological status of
river waters. This study presents the geographical aspects of annual distribution and stability
of mean monthly minimum flow for all of the territory of Bulgaria. The study is based on data
from 218 hydrological gauges and the index proposed by Hamilton and Bergerson (1984).
The absolute monthly minimum river flow has been registered in September and August and
less frequently in October for almost all river basins, except for the mountainous rivers. It
appears in February in alpine watersheds. Values of this index vary between 0.08 and 0.81,
but they are often from 0.20 to 0.50. Results show that base flow is intermittent and constant
in less than 10 % of the investigated catchment areas.

'8 (2.21) Pagesa, K. 2012. TeopusiTa Ha UTPUTE B HHTETPHPAHOTO YNpaBJeHHE HA
Boaute, ['CY I'eonoro-I'eorpadckn ®akynarer, Tom:103, ctp. 79-86, ISSN 0324—
2579.

Pe3rome

WHTerpupanusaT MOAXOJ MpH YINpaBIEHUETO Ha BOJHHUTE pecypcu ce Oa3upa Ha
BB3NPUEMAHETO Ha BOJAaTa €JIHOBPEMEHHO KaTO WMHTETrpaJiHa 4acT Ha €KOCHUCTEMHTE, KaTo
MPUPOJICH pecypc W KaTO MKOHOMHYECKO, M COIMAIHO Ojaro. YIpaBlIeHHETO Ha BOJHUTE
pecypcu OOMKHOBEHO BKJIHOYBA KOH(JIMKTHU CUTYallUM MEXy Pa3JIM4HU BOJONOTPEOUTENH.
EnuH oT BB3MOXKHHTE MOJIXOAM 32 €PEKTHBHO BOJONOI3BAHE MPU OaCEHHOBO ynpaBlieHHE Ha
BOAMTE € IPWIAraHETO Ha TEOpUs HA UIPUTE — IsUI OT NPUIOKHATA MATEMATHKA, KOMTO
npeulara pemeHus Ha KOH(QIMKTHU CHUTyalus MEXIy JABaMa WIM TOBEYE y4YacTHUIMU (B
HSIKOM KOHKPETHH IPUJIOKEHHS CE€ PA3INIEkKAAT HE KOH(MIMKTUTE B CaMHUsl CMUCHI Ha TaszH
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JyMa, a SIBJICHUS U CUTYallMH, KOUTO MOTaT Ja ObAaT XapaKTepU3UpaHU KaTo KOHQIIUKTH).
ToBa mpoydBaHe mpaBH Iperyie] Ha IOJI3UTE OT NMPHJIAraHETO Ha TEOPHUATA HAa WUIPUTE B
MHTETPUPAHOTO YIIPaBICHHE HA BOJHUTE PECYpPCH U pa3peliaBaHeTo Ha KoHpukTH. Llenra Ha
HalpaBEeHUTE UTPH € J1a ce U3PadOTAT NPENOPBKU 32 MOBEIEHUETO HA BCEKHM WUIpad U Ja ce
OllpeZieNI HeroBaTa ONTUMalHa crparerus. OnTuManHaTta CTpaTerus 1aBa Bb3MOXHOCT Ha
UIpavyuTe MPU MHOTOKPATHO ITOBTOPEHUE HA UIpaTa Jla MOoIy4yaT MaKCUMallHa reJyanda win 1a
n30erHaT MakCUMalHa 3aryoa. MHOTro 4ecTo pe3yaTaThT OT UrpaTa Moxe Aa Objae He Yuclio,
a IpernopbKa 3a JOrMYHO O€3pHCKOBO IOBEICHME, rapaHTHpallo H30SrBaHETO Ha 3aryoa.
Teopusita Ha WrpuTe NPEAOCTaBs IIUPOKU BB3MOXKHOCTH Ha OaceilHOBaTa IupeKuus 1a
n30Mpa ONTHUMAJIHA CTPATEerus 3a paslpelleIEeHUeTO Ha BOJHUS PEeCypc B CBOMTE IUIAHOBE 3a
ympaBiIeHHEe, HO caMO TpU YCIIOBHE, Y€ pas3moiara ¢ TOYHA M akTyajdHa HH(pOpMauus 3a
CbCTOSIHUETO Ha pecypcure M MOoTpeOieHHeTo. 3a HEMHOTO YCHEIIHO [pujiaraHe e
HEOOXOUMO H3TPaXJIaHETO Ha MH(OpPMAIMOHHA CHUCTEMa 33 BOJHHUTE PECYpCH M TAXHOTO
U3II0JI3BAHE 3a BCSKO IIOpeUMe M BCsAKa OaceffHOBa JUPEKLUs, KAaKTO M HENpeKbCHAT
MOHUTOPHUHT BbPXY Ka4e€CTBOTO HA BOJUTE U 00eMa Ha BOAOIOI3BAHETO.

Summary

The integrated approach to the management of water resources is based on the
perception of water simultaneously as an integral part of ecosystems, as a natural resource and
as an economic and social good. Water resource management usually involves conflict
situations between different water users. One of the possible approaches for efficient water
use in water basin management is the application of game theory - a part of applied
mathematics that offers solutions to conflict situations between two or more participants (in
some specific applications, conflicts are considered not in the very sense of this word, but
phenomena and situations that can be characterized as conflicts). This study reviews the
benefits of applying game theory to integrated water resources management and conflict
resolution. The purpose of the games made is to develop recommendations for the behavior of
each player and to determine his optimal strategy. The optimal strategy allows players to
repeatedly repeat the game to obtain maximum profit or avoid maximum loss. Very often, the
result of the game may not be a number, but a recommendation for logical risk-free behavior,
guaranteeing the avoidance of loss. Game theory provides ample opportunities for the basin
directorate to choose an optimal strategy for the allocation of the water resource in its
management plans, but only on the condition that it has accurate and up-to-date information
on the state of resources and consumption. For its successful implementation, it is necessary
to build an information system for water resources and their use for each river and each basin
directorate, as well as continuous monitoring of water quality and the volume of water use.

.8 (2.22) Hristova, N., Radeva, K. 2011. Regional analysis of water stress in
Bulgaria, Seven International conference ,,Global changes”, Coduiicku
yHusepcuret, 2011, ISBN:978-954-07-3375-3.

Pe3rome

BoaHusaT ctpec mpUuMHABA BIIOIIABAHE HA NPECHUTE BOJHHU PECYPCH IO OTHOILICHHE
Ha TAXHOTO KOJMYECTBO (IIPEKOMEpHA EKCIUIoaTalys Ha BOJOHOCHH XOPH30HTH, MPECHhXBaHE
Ha pPEeKHUTEe U JAp.) U KauecTBO. M3cnenBaHeTo aHamu3upa reorpa@CKUTe acleKTH Ha BOJHHSA
CTpec B pailloHHMTe 3a OaceiiHOBO ympamieHHE B bbiarapws, upes3 T. Hap. MHACKC Ha BOJICH
ctpec (WSI), xoitro BkatouBa Tpu uHaukatopa — Falkenmark index (FI), Index of water
exploitation (WEI) and Water demand/need indicator (WDI). To ycTtaHoBsiBa HUCKO HUBO Ha
BOZIEH cTpec o uHaekca WSI 3a BCHUKM paliOHM ¢ M3KIJIIOUeHUE Ha J[yHaBCKUSA M pa3iIudyHU
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HUBa Ha BOJEH ACPUINT B OTJACITHUTE PETHOHU IO OCTAHAIMWTE MoKazarenu. [IpuumHuTte 3a
reorpackoTo pasmpeneicHHEe Ha HEIOCTHTa Ha BoJa ce OOSCHABAT C HEeIHAKBaTa
00€3MeUeHOCT U CTETICH Ha BOJIOTION3BAaHE B PAOHUTE 32 0ACEHTHOBO yIpaBJICHHE.

Summary

Water stress causes the deterioration of fresh water resources in terms of their quantity
(overexploitation of aquifers, drying up of rivers, etc.) and quality. The study analyzes the
geographical aspects of water stress in the basin management areas in Bulgaria, through the
so-called water stress index (WSI), which includes three indicators - Falkenmark index (FI),
Index of water exploitation (WEI) and Water demand/ needs indicator (WDI). It establishes a
low level of water stress according to the WSI index for all regions except the Danube and
different levels of water deficit in individual regions according to the other indicators. The
reasons for the geographical distribution of water scarcity are explained by the unequal
provision and degree of water use in the basin management areas.

I8 (2.23) Radeva, K. 2011. Podstawy zintegrowanego sterowania zasobami
wodnymi na obszarach krasowych na przykladzie Wyzyny Dobrudzy w Bulgarii,
Gospodarka Wodna, 11, 2011, 458-462, Ref., ISSN: 0017-2448

Pe3rome

IlenTa Ha HaACTOAIIOTO W3CIEIBAHE € Ja MPENJIOKU MOJEN 3a HMHTErPUPAHO
yIpaBjieHUEe Ha BOJHUTE PECYpPCH B KAapCTOBHM pailoHM (Ha mpumepa Ha JoOpyJKaHCKOTO
wiato u peunure Oaceiinu Ha Cyxa peka u baTtoBa peka), KOWTO Ja € B ChOTBETCTBHE C
NPUHLIMIIUTE HAa YCTOMUYMBAaTa BOJHA MOJUTHKA M HOBOTO 3aKOHOJATEIHO YCTPOICTBO.
[IpmiioxkeHn ca CUCTEMEH MOAXOX M TEOpusATa Ha WIPUTE, KAaTO METOJ Ipejylaral
BB3MOXKHOCTH 32 OLEHKAa Ha pa3IM4yHU KOHQIMKTHU CUTyallMd 4pe3 H300p Ha pa3iuyHu
KPUTEPUH M Pa3IMYHU KAaTerOpUH BOJONOTPEOUTENH, C IIeNl pa3pellaBaHe Ha KOH(IUKTH,
BB3HUKBAIIM MEXIY OTAETHUTE BOAONOTPEOUTENN U OCKbIHUTE BOJAHHU PECYpCH B pailoHa.
[Tonmyuyenure pe3ynTaT Mokas3BaT, 4e TEOpPHUATA Ha UTPUTE MOXKE Jla CIIOMOTHE 3a u30opa Ha
Hal-100paTa cTpaTerys B mpoleca Ha B3eMaHe Ha pellleHus], KaKTo U 32 U300p Ha ONTUMAIHO
pelieHrMe Ha KOH(JIUKTH, CBBP3aHM C pPa3MNpeAeseHHeTO Ha BOJHHUTE pPECypCH,
CHTPYIHUYECTBOTO MEKIY OTACITHUTE BOJOMOTPEOUTENN U KOHTPOJIA Ha BOJHUTE PECYpPCH Ha
BCSKO PaBHUILIE HA YIIPaBJICHUE Ha BOJUTE.

Summary

This article presents the results of the research and the basis for integrated
management of water resources in the karst regions on the example of the Dobrudja Plateau
(within the borders of Bulgaria), meeting the requirements of a rational water policy from the
point of view of the new water law introduced in Bulgaria in 1999. A systematic approach and
the theory of games were applied, as a method offering opportunities to evaluate different
situations by choosing different current criteria and different categories of water users, with
the aim of resolving the conflicts arising between different water users and the scarce water
resources in the area. The results suggests that the use of game theory gives the opportunity to
choose the best strategy in the decision-making process, as well as to choose the optimal
solution to conflicts related to the allocation of water resources, cooperation between
individual water users and control of water resources at every level of administration
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