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Abstract

Berkovitsa is a small town located in Berkovitsa Mountain. The town is situated in an area
with a dense hydrographic network but still encounters difficulties in water supply. The
purpose of the study is to make an analysis of changes in water demand in the town of
Berkovitsa, assessed by the Water Stress Index. The water supply in the municipality of
Berkovitsa is taken care of by the operator "ViK Berkovitsa" EOOD. The separate territory of
ViK Berkovitsa EOOD consists of a total of six different sized water supply systems (WSS),
one of which is WSS Berkovitsa — for the town of Berkovitsa. The WSS Berkovitsa is
supplied with water from several water sources, which receive water from mountain
catchments. These water sources are surface river catchments, shallow underground water
sources and "Srechenska Bara" Dam. For this study is used data for intake capacity of water
sources and for water demand in the town of Berkovitsa. The data for the resource of the
water sources is based on information from the issued water permits of Danube River Basin
Directorate Pleven. The data for the water demand — from the Business plan for the
development of the activity of the "ViK Berkovitsa" EOOD for the period 2017-2021 and
from the forecast for the demand made in the regional Master plans for water and waste water.
Then with this data is calculated the Water Stress Index for water supply of the town of
Berkovitsa, which takes into account the percentage of intake water to the available water
resource. In order to avoid water stress, this ratio should be under 20%, but for the town of
Berkovitsa is around 75%. The study shows that the main cause of high water stress is large
water losses. Some comparisons with the Business Plan and Master Plans are discussed.
Conclusions have been made in connection with the reduction of water stress on Berkovitsa
town's water sources.

Pestome

bepkoBuna e Manko rpagde, pasmnojokeHo B bepkoBckara muianuHa. ['pagsT ce Hamupa B
paiioH ¢ rpcTa Xuaporpadcka Mpeka, HO BCE OIle Cpella TPYIHOCTH C BOJOCHAOsSBAHETO.
Llenta Ha U3CIEIBAaHETO € J1a C€ HAIPaBU aHAIW3 HAa MPOMEHUTE B MOTPEOJCHUETO Ha BOJA B
rpaa bepkoBulla, OIleHEHU uYpe3 MHAEKCAa Ha BOAHUA cTpec. BonocHabnsBaHeTO B OOIIMHA
bepkosuna ce ocurypssa ot oneparopa ,,BuK bepkosuna® EOO/I. Otnennara Teputopus Ha
,,BuK bepkoBuma“ EOO/] ce cvcrom ot o6mio mect BogocHadbautennu cuctemu (BC) c
paznuuHKM 1o miom, eaHa or kouto € BC | bepkoBuna“ — 3a rpax bepkosuma. BC
,,DEpPKOBHIIA* c€ 3aXpaHBa C BOJA OT HSIKOJKO BOJOM3TOYHMKA, KOWUTO IOJydaBaT BOJA OT
IUTAHUHCKU  BojocOOpHU OaceiiHu. Te3um BOJOM3TOYHUIIM Ca MOBBPXHOCTHH PEYHH
BOJ0COOpHHU OacelHH, TUTUTKU TOJ3EMHHU BOJOM3TOUYHHUIIUA U s130BUp ,,CpedeHcka Oapa®. 3a
HACTOAILOTO U3CJIEIBAHE €A U3IOJI3BAaHU JAHHU 3a BOJOB3EMHUTE BB3MOKHOCTH Ha
BOJIOM3TOYHULIUTE U 3a NOTPeOJIEHNETO Ha Bojia B rpaj bepkosuna. /lanHure 3a pecypcure Ha



BOJOM3TOYHHUIIUTE ca OaswpaHn Ha HWHPOpPMANMS OT U3JAJACHUTE pa3pEIIUTETHH 32
Bojonoi3Bane ot Jupekius ,,Peuen Oaceitn Jlynas“ — IlneBen. JlanauTe 3a moTpeOICHHETO
Ha BOJa ca OT OW3HEC TUIaHa 3a pa3BUTHE Ha JeiHoctTa Ha ,,BuK bepkoBuma“ EOO/] 3a
nepuona 2017-2021 r. u oT mporHo3ata 3a MOTPeOJICHUETO, HANpPAaBEHA B PETHOHAIHUTE
TeHEpAIHH TIJIAHOBE 32 BOJOCHAOsMBaHE M OTHaAbuHu Boau. C Te3W NaHHU Ce M3YMCISABA
MHICKCHT Ha BOJHMS CTpeC 3a BOJOCHAOJsBaHETO Ha rpaj bepkoBuila, KOWTO oOT4MTa
MPOLIEHTA Ha BOI03a00pa CIpsIMO HAJTMYHUTE BOAHH pecypcH. 3a Jia ce nu3berHe BOJICH CTpec,
TOBa ChOTHOIIEHWE TpsiOBa nma Obme mom 20%, HO 3a Tpan bepkoBuma e okxono 75%.
W3cnenBaneTo mokasBa, ye OCHOBHATA MPUYMHA 32 BUCOKHS BOACH CTPEC Ca TOJIEMUTE 3aryou
Ha Bojaa. Pasrnmenmanu ca HSKOM CpaBHEHMsI ¢ OW3HEC IJJaHA M TEHEpaJHUTE IUIAHOBE.
HampaBenn ca u3BOAM BHB BPB3KAa C HAMANSBAHETO HA BOJHHUS CTPEC BBPXY BOJHUTE
M3TOYHMLIM Ha Tpaja bepkosuia.
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Abstract

Water is not just a commercial product, but a common good and a limited resource that should
be protected and used in a sustainable manner, in both terms - of quality and quantity.
However, water is under pressure due to variety of uses from different sectors, such as
industry, agriculture, tourism, transport, energy, etc. which leads to deterioration in the quality
of water resources. The aim of the study is to assess the chemical status of Chepelarska River,
right tributary of the main river in Southern Bulgaria - Maritsa. based on more than 10
physioco-chemical parameters for the period 2015-2021. Data were provided by the Executive
Environmental Agency (EXEA) to the Ministry of Environment and Water (MOEW). The
evaluation of the studied river is based on Ordinance No N-4/14.09.2012 (concerning the
characterisation of surface waters) and Ordinance on environmental quality standards for
priority substances and some other pollutants (Resolution of the Council... 2010), in
accordance with the requirements of Directive 2000/60/EU. To achieve the set goal, the
Canadian Complex Water Quality Index (CCME-WQI) was applied, through which a
complex and differentiated assessment of the status of water in terms of its quality was carried
out. The obtained results show constant excesses of the norms for the indicators nitrite-ni-
trogen (N-NO ), total nitrogen (TN), total phosphorus (TP) and orthophosphates (P-PO4). Ac-
cording to them, organic pollution of river waters is mainly of agricultural and municipal-
domestic origin. The industrial activities in the area carried out for decades to this day could
be considered as a source of a possible pollutant that led to an increased content of heavy
metals - copper (Cu), cadmium (Cd), manganese (Mn) and especially zinc (Zn). The obtained
new data is a key emphasis in making management decisions to mitigate and prevent current
and future pollution of river systems, as a result of various anthropogenic impacts.

Pesrome
Bomarta He € mpoCcTO THPrOBCKH MPOIYKT, & OOII0 0JIaro U orpaHUYeH pecypc, KOWTO TpsOBa

Jla ce 3alluTaBa M U3I0JI3Ba [0 YCTONYMB HAUYMH, KAKTO MO OTHOIIICHHE HA KAYeCTBOTO, TaKa
10 OTHOIICHHE Ha KOJWYEeCTBOTO. Bogara obave e 1moj HATUCK MOpagd pa3HOOOpa3HOTO
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U3IIOJI3BaHE B PA3IUYHU CEKTOPH, KaTO MPOMHIUIEHOCT, CEJCKO CTOMAHCTBO, TYPHU3BM,
TPAHCIOPT, €HEepreTHKa MU JAp., KOETO BOAM O BIOIIABaHE HA KAayeCTBOTO HA BOJHUTE
pecypcu. LlenTa Ha U3cneaBaHETO € J]a ce OLIEHM XMMHUYHOTO ChCTOSIHUE Ha peka Yemnenapcka,
JIECEH MPUTOK HAa OCHOBHATa peka B FOxHa bearapus — Mapuiia, Bb3 OCHOBA Ha noseye oT 10
¢uznkoxumMuuHu mapamerpu 3a nepuomga 2015-2021 r. JlaHHWTE ca TPEAOCTaBEHU OT
M3nwnautennara arennus mo okojiHa cpefa (MAQO) Ha MUHHCTEpCTBOTO HAa OKOJIHATA Cpejia
u Boaute (MOOC). Ouenkara Ha H3cleaBaHaTa peka ce ocHoBaBa Ha Hapenba Ne H-
4/14.09.2012 r. (3a XapakTEpUCTUKUTE Ha TIOBBPXHOCTHUTE BOAM) 1 Hapenba 3a ctangapTure
3a Ka4eCcTBO Ha OKOJHATa Cpeja 3a MPUOPUTETHU BEIIECTBA U HAKOU JIPYTH 3aMbPCUTEIN
(Pemenue na CobBeta... 2010 1.), B choTBeTCTBHE ¢ M3uckBaHuaTa Ha J{upexktura 2000/60/EO.
3a 5a ce MOCTUTHE MOCTaBEHaTa I1eJl, Oelle NMPUIOKEH KaHAJICKUAT KOMIUIEKCEH MHIEKC 3a
kadectBo Ha Bomata (CCME-WQI), upe3 koiito Oemie mnpoBeAcHa KOMIUIEKCHA U
nudepeHIrpaHa OlleHKa Ha ChCTOSHUETO Ha BOJATa 1O OTHOIICHHWE HAa HEHHOTO KauecTBO.
[TonydyenuTe pe3ynTatd MOKa3BaT MOCTOSHHHU IMPEBUIICHHWS HAa HOPMHTE 3a IMOKAa3aTEIHUTe
HuTput-a30T (N-NO ), 0611 a3ot (TN), 06m1 hochop (TP) u oprodocharu (P-PO4). Ciopen
TAX OPraHUYHOTO 3aMbpCSIBAaHE HA PEYHUTE BOJIU € MPEAUMHO OT CEJICKOCTONAHCKU U OUTOBH
WU3TOYHUIU. [IpOMUIIITICHUTE AEWHOCTH B paiiOHa, M3BBPIIBAHU OT JECETHIIETHS 10 JHEC,
clie[lBa Jla CE€ CYMTAT 3a M3TOYHUK Ha BB3MOKHH 3aMBPCHUTENH, JOBEIU 10 IMOBHUIICHO
ChIbpkaHue Ha Texku Metanu — men (Cu), kaamuit (Cd), manran (Mn) u oco0eHO UHK (Zn).
[TonydyeHnTe HOBU JAaHHU ca OT KIJIFOYOBO 3HAYCHHME 332 B3€MAHETO Ha YIPABICHCKH PEIICHUs
3a CMEKYaBaHe W MPEJOTBpATSABAaHE HA HACTOAILIOTO W OBJEHIOTO 3aMbPCSIBAHE HA PEYHHUTE
CUCTEMH B pe3yJITaT Ha Pa3IM4YHU aHTPONOTEHHU Bb3ACHCTBHUSL.
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Abstract

Water resource conservation and management is vital as well for humankind, as for nature
and economy, and is exposed to anthropogenic and climatic pressures, transcends national
boundaries. The EU Water Framework Directive 2000/60/EC establishes a legal framework to
protect and restore clean water in the EU and to secure its long-term sustainable use and
mitigate the effects offloads and drought. In this regard, EU member-states are developing
river basin management plans based on current characteristics and water status and programs
with measures. In the planning process were identified different types of pressures on the
surface waters, defining the significant management issues, such as pollution with biogenic
substances, organic and chemical pollution, pressure from water intake and climate pressure.
These problems solutions require both science-based approaches and specific target measures
definitions to improve the water resources status and the level of their management.

Pesrome
Omna3BaHETO W YNPABJICHUETO HA BOJAHHUTE PECYPCH € OT KU3HCHOBAKHO 3HAYCHHE KAKTO 3a

YOBCUCCTBOTO, TaKa W 3a IpUpoAdaTa U HKOHOMHKATA, U € H3JIOKCHO HAa AHTPOIIOICHHU U
KJIMMAaTU4YHH HATUCKH, KOUTO IMMPEMHUHABAT HAIIUOHAJTHUTC I'PAHUIIN. PamxoBara JUPCKTHBA 3a



Boaute Ha EC 2000/60/EO ycraHOBsBa mpaBHa paMKa 3a 3allldTa U BH3CTAHOBSIBaHE Ha
yucrara Boaa B EC, 3a ocurypsiBane Ha HEMHOTO JIBJITOCPOYHO YCTOMYMBO M3MOJI3BAHE U 32
CMEKuYaBaHe Ha IMOCJIEAUIIMUTE OT HATOBApBAHETO M cymata. B Ta3u Bpb3Ka AbpKaBUTE-
ywienkd Ha EC pa3pa0oTBaT IutaHOBE 3a yNpaBJICHHE HA pEYHUTE OaceiiHM BB3 OCHOBA Ha
HACTOALIUTE XapaKTEPUCTHUKU U CHCTOSIHMETO HA BOAMTE, KAKTO U IIpOrpaMu ¢ Mepku. B
mpoleca Ha TIUIaHUpaHe Os1Xa WAGHTU(UIUPAHU pa3IMYHU BUJOBE HATHCK BBPXY
MOBBPXHOCTHUTE BOJIU, KaTo OsXa ONpe/eIeHN 3HAaUMMHUTE Npo0IeMy B YIPaBICHUETO, KaTo
3aMbpcsiBaHE C OMOreHHHM BEIIECTBA, OPraHMYHO M XHUMHYHO 3aMbpCsBaHe, HATHUCK OT
BOJIOYEpIICHE U KIMMATUYCH HATUCK. PenieHusaTa Ha Te3u mpoOIeMu U3UCKBAT KaKTO HAYYHO
000CHOBAaHU MOJXO/M, TaKa U OMpeeisiHe Ha KOHKPETHU 1IEJIEBU MEPKH 3a MOoJ00psiBaHe Ha
CHCTOSIHUETO HA BOJHUTE PECYPCU U HUBOTO HA TAXHOTO YIPaBJICHUE.
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ABSTRACT

The article analyzes and evaluates the current status of the water quality of the Chepinska
River. It is one of the main right-hand tributaries of the Maritsa River, and large settlements
are located in its catchment area and active agricultural activity is carried out. They cause a
strong anthropogenic impact and a significant change in water quality. The heterogeneous
impact requires the assessment to be carried out by using a complex of indices that includes
the Canadian Water Quality Index (CCME WQI), the Bavarian Pollution Index (CJ) and the
water oxygen balance index used in the BENILUX countries. The assessment was made
according to more than 10 chemical indicators, such as dissolved oxygen, ammonium
nitrogen, electrical conductivity, BODS5 and others. The data were obtained from the National
Water Monitoring System, at 4 points along the main river and its tributaries, for the period
2015-2022. The reference values for the maximum permissible concentration of polluting
substances are in accordance with Regulation N-4 of 2012. Significant water pollution is
observed after the settlements, as a result of waste water from urban sewage and agricultural
activity. Poor water quality is mainly observed in local sections of the river course. In the
lower reaches of the river, the water quality improves significantly.

PE3IOME

Crarusita aHanu3Mpa U OLEHSIBA HACTOAIIOTO ChCTOSIHUE HA KAYECTBOTO HA BOJMUTE Ha peKa
Uenuncka. T € enuH OT OCHOBHHMTE JECHM NPUTOIM Ha peka Mapuia, a B HEHHUA
BOJOCOOpeH OaceiiH ca pasMoJIOXKEHH TOJIEeMH HACEIEHH MeCTa W C€ H3BBPIIBA aKTHBHA
CEJICKOCTOIaHCKa JEeUHOCT. Te OKa3BaT CHJIHO aHTPONOT€HHO BB3JICHCTBHE W 3HAYMTEIHA
MpOMsIHA B KA4eCTBOTO Ha BojauTe. Pa3HOpPOJHOTO BB3JEHCTBHME Hajara OILIEHKaTa Ja ce
M3BBPIIN Ype3 KOMIUIEKC OT MHICKCH, KOMTO BKIOUBAaT KaHajckusi MHACKC 3a KauyecTBO Ha
Bonata (CCME WQI), baBapckus unzaekc 3a 3ambpcesiBane (CJ) n MHIEKCA 32 KUCIOPOTHUS
Oamanc Ha Bojara, m3noiBaH B crpanute or BEHUJIFOKC. Onenkarta e HampaBeHa Bb3
OCHOBa Ha moBede OT 10 XMMHMYHM MOKa3aTesid, KaTO Pa3TBOPEH KUCIOPOJ, aMOHHUEB a3oT,
enexkrpornpoBogumoct, BIIKS u ap. Jlannure ca monydyenu ot HanmoHanHaTta cucrema 3a
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MOHUTOPHUHT Ha BOAUTE, OT 4 TOUKH IO MPOTEKEHUETO HA IIaBHATA peKa U HEMHUTE MPUTOLH,
3a mepuoma 2015-2022 r. PedepeHTHHTE CTOMHOCTH 3a MaKCUMAJIHO JOIYyCTHMAaTa
KOHIIEHTpAIlUs Ha 3aMbpCsBaIllid BellecTBa ca B choTBercTBHEe ¢ Hapemba N-4 or 2012 r.
3HAYUTEIIHO 3aMbpCsBaHE Ha BOJMWTE ce HAOJIO/aBa Ciiej] HACEJICHUTE MECTa, B PE3yJTaT Ha
OTMaJAbYHUTE BOAM OT TPAJCKUTE KaHAIM3ALMOHHU CUCTEMHU U CEJICKOCTOIAaHCKaTa JIEUHOCT.
JlomoTo kadecTBO Ha BojaTa ce HabJI0/1aBa TJIABHO B MECTHHU YYaCThIM OT PEUHOTO KOPHUTO.
B nonmHoTO TeueHue Ha peKaTa Ka4ecTBOTO Ha BOJATa Ce MOA00psiBa 3HAYUTEITHO.
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Abstract

The water quality assessment of the surface water bodies (SWBs) is one of the major tasks of
environmental authorities dealing with water management. The present study proposes a
water quality assessment scheme for the investigation of the surface waters' physicochemical
status changes and the identification of significant anthropogenic pressures. It is designed to
extract valuable knowledge from the Water Frame Directive (WFD) mandatory monitoring
datasets. The water quality assessment scheme is based on the Canadian Council of Ministers
of the Environment water quality index (CCME-WQI), trend analysis of estimated WQI
values, and Principal Component Analysis (PCA) using calculated excursions during the
determination of WQI values. The combination of the abovementioned techniques preserves
their benefits and additionally provides important information for water management by
revealing the latent factors controlling water quality, taking into account the type of the SWB.
The results enable the identification of the anthropogenic impact on SWBs and the type of the
corresponding anthropogenic pressure, prioritization and monitoring restoration measures,
and optimization of conducted monitoring programs to reflect significant anthropogenic
pressures. The proposed simple and reliable assessment scheme is flexible to introducing
additional water quality indicators (hydrological, biological, specific pollutants, etc.), which
could lead to a more comprehensive surface water quality assessment.

Pestome

OueHkata Ha KadyecTBOTO Ha MmoBbpxHOcTHUTE BoAHU Tena (IIBT) e emna or ocHOBHUTE
3a/1a4M Ha €KOJIOTMYHUTE OPraHH, 3aHMMAaBally Ce€ C ynpaBieHUEeTo Ha BoauTe. HacrosmoTo
M3CIIe/IBAHE IIpejJiara CXeMa 3a OILIeHKa Ha KadyecTBOTO Ha BOJUTE 3a IMPOYYBAHE Ha
MPOMEHUTE BBB (PUIUKOXMMHUYHOTO CBHCTOSIHME Ha TOBBPXHOCTHUTE BOAM U 32
uaeHTH(GUINpaHE HA 3HAYUTEIHUS aHTPOIOTEHEH HATUCK. Ts € mpenHa3HaueHa Ja U3BJeUe
1eHHa UHQOpMaIMs OT 3aAb/DKUTETHUTE Ha0OpH OT JaHHU 32 MOHMTOPUHI Ha PamkoBara
nupektrBa 3a Bogute (P/IB). Cxemara 3a omeHKa Ha KaueCTBOTO Ha BOJiaTa c€ OCHOBaBa Ha
MHJIEKCa 3a KayecTBO Ha Bojara Ha KaHaJICcKus ChbBET Ha MUHUCTPUTE Ha OKOJHATa Cpena
(CCME-WQI), ananu3 Ha TeHACHIMUTE Ha U34yuciaeHuTe croHoct Ha WQI u aHanu3 Ha
ocHoBHUTE KOoMITOHeHTH (PCA) ¢ n3nosi3Bane Ha U3YUCIIEHU OTKJIOHEHUS MPU OMpPEEIIHETO
Ha ctoiiHocTuTe Ha WQI. KomMOuHamusTa OT ropernocoYeHuTe TEXHUKU 3ama3Ba TEXHUTE
MPEeIMMCTBA U JAOMBIHUTEIHO MPEAOCTaBs BakHa MH(GOpMaIUs 3a YIPaBIEHUETO Ha BOAUTE,



KaTo pa3KpHBa CKPUTUTE (PAKTOPHU, KOMTO KOHTPOJIUPAT KAUYECTBOTO HA BOJATa, KaTo Ce
oruntar pazmmuHute BumoBe I[IBT. Pesynratute mno3BosmsiBaT 1a ce wuaeHTUUIIAPA
AHTPOIIOI€HHOTO BBb3AckcTBUE BEpXY IIBT 1 BUABT HA CHOTBETHUS aHTPOIIOICHEH HATUCK, J1a
Ce OIpEAeNAT NPUOPUTETUTE U 1a C€ MOHUTOPUPAT MEPKUTE 3a Bb3CTAHOBSIBAHE, KAKTO U Ja
CE€ ONTUMU3UPAT MPOBEXKIAHUTE MPOrpaMHu 32 MOHUTOPHUHT, 3a /1a C€ OTPa3AT 3HAYUTEIHUAT
aHTporioreHeH Hatuck. [IpenoxeHara npocta ¥ HaJaekJHA CXEMa 3a OLICHKA € I'bBKaBa 3a
BBBEXJAHE HA JONBJHUTEIHM IIOKA3aTelM 3a KauecTBOTO Ha BojaTa (XMAPOJOTMYHH,
OMOJIOTMYHH, CHEU(UIHN 3aMBbPCUTENH U ApP.), KOETO OM MOTJIO J1a JOBENe J0 MO-ISUIOCTHA
OLIEHKa Ha KAYECTBOTO HA NOBbPXHOCTHUTE BOJIU.
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Abstract

The physicochemical properties of river water are a key factor for assessing the quality state
of a given aquatic ecosystem. Nowadays, the pollution of surface waters, including river
systems is mostly related to the anthropogenic pressure exerted directly on them, or indirectly
on the catchment area. The main goal of this article is to determine the water quality of the
Arda River, the main tributary of the Maritsa River, Bulgaria, in a spatial and temporal aspect,
through analysis and assessment of the physicochemical state of the river waters. Water
samples were analysed for the period 2015--2023 at four points along the Arda River and 10
physicochemical quality parameters were analysed. In the article, a Canadian complex index
for water quality assessment, comparative and graphical methods were applied. The study
area was visualised using geographic information systems (GIS). According to the obtained
results, the surface waters of the Arda river generally "“maintain" a satisfactory quality status
according to the norms. The most frequent are the excesses of the values registered above the
norms (up to 10 times) for the physicochemical indicators nitrates (N--NO2) and total N.
Exceeded reference values for orthophosphates (P--PO4), total N and total P, pH are less
common. In addition, the obtained results can be used both in the preparation of specific
policies for sustainable management and use of river waters in the Arda river basin, as well as
serve as a good basis for further research.

Pe3rome

OU3NKOXMMHUYHUTE CBOMCTBA HAa peuHaTa BOJa ca KII0YOB (PAKTOp 32 OIEHKA HA ChCTOSTHHUETO
Ha KauecTBOTO Ha [aJiecHa BOJHAa €KOCHUCTeMa. B jJHemHo BpeMe 3aMbpCsBaHETO Ha
MOBbPXHOCTHUTE BOAM, BKIIOYUTEIHO PEUYHUTE CHCTEMH, € CBbP3aHO MPEIUMHO C
AHTPONIOTEHHOTO BB3JCHCTBHE, YIPaXHSIBAHO TMPSAKO BBPXY TAX MM KOCBEHO BBPXY
BoJ0cOOpHUS OaceiiH. OcHOBHATA LI HA Ta3M CTATHS € J1a ONpeesid KadeCTBOTO Ha BOjaTa
Ha pexka Apaa, OCHOBEH NMPUTOK Ha peka Mapwuua, bearapusi, B IpOCTpaHCTBEH U BPEMEBU
aCTIeKT, Ype3 aHaJIM3 M OICHKA Ha (PU3UKOXMMHYHOTO CHCTOSHUE HA PEYHUTE BOAMU. BomHuU
npobu Osixa aHanmuszupanu 3a nepuoga 2015-2023 r. B 4eTUPH TOYKHU MO MPOTEIKEHUETO Ha
peka Apaa u Osixa aHanusupanu 10 QU3MKOXMMHUYHU MapaMeTpu 3a Ka4ecTBOTO. B crarusra
ca TPUJIOKEHH KaHAJICKM KOMIUIEKCEH HHAEKC 3a OleHKa Ha KayecTBOTO Ha BoOjara,
CpaBHHUTETHH W TpaduuHu MeTomu. M3cieaBaHUAT palioH € BHU3yaIM3HpaH C MOMOIINTa Ha



reorpadpckun  mHpopMmarmonnu cucremu (['MC). Coopen momydeHHTe — pe3yaTaru,
MOBBPXHOCTHUTE BOIM Ha peka Apla Karo Isuio ,,[IOAIbpKar’ 3aJ0BOJUTEIHO Ka4eCTBO
cniopen; Hopmute. Haii-uecto ce HaOmogaBaT NpeBUIICHUsI HA CTOWHOCTUTE HaJl HOpMUTE (110
10 mpTH) 3a pusukoxumMuuHuTe ToKazarenu HuTparu (N--NO2) u o6m azor. Ilo-psako ce
HaOII01aBaT NPEBUIIICHUS Ha pedepeHTHUTE CTOHHOCTH 3a opTodocdaru (P--PO4), 061 azor
n o6 dochop, pH. OcBen ToBa, MONTYYCHUTE PE3yJITATH MOTAT Ja ObJAT M3IMOI3BAHU KAKTO
MPU HM3TOTBSIHETO HA KOHKPETHH IOJIUTUKH 32 YCTOWYMBO YIPABICHUE W M3IOJI3BaHE Ha
peuHuTe Boau B OaceifHa Ha peka Apna, Taka U Karo Jo0pa OCHOBa 3a MO-HaTaTbIIHU
W3CIIEIBAHMUS.
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BAJIAHC. IIpobnemu nHa reorpadmsra, 1-2, Akagemuuno u3mareiactBo BAH "Ilpod. "M.
Hpunos", 2016, ISSN:0204-7209, 36-46

Abstract

In recent decades to assess the quality of water bodies increasingly apply complex
assessments of pollution of surface waters. The results are usually presented as a ball or a rank
corresponding to the values of the selected parameter. In this paper an attempt is made to
implement and test in Bulgarian conditions a comprehensive index to assess the status of
surface water by their oxygen balance. This index has been approved in many EU countries.
The evaluation was made for eight rivers of the drainage area to direct runoff into the Black
Sea for the period 1990-2015. According to the results the analyzed rivers are parameterized
into five categories.

Pe3rome

[Ipen mocnenqHUTE 1ECETUIIETHS 32 OL[CHKA Ha KaYeCTBEHOTO ChCTOSHUE HAa BOJHHTE TEJa BCE
[0-4E€CTO C€ IpUiarar KOMIUIEKCHUTE OLEHKH Ha 3aMbpPCABAHETO (MM Ha KauecTBOTO) Ha
MOBBPXHOCTHUTE BOAM. Pe3ynararute OOMKHOBEHO ce MpeAcTaBsAT moj (opmara Ha Oayl WM
paHr, CbOTBETCTBAILl HA ONpPENENICH OUara3oH Ha M3MEHEHHE Ha CTOMHOCTUTE Ha M30paHus
napamerbp. B Hacrosmiara pa3zpaboTka ce MpaBH ONMUT 3a IpHJIAraHe MU TeCTBAaHE B
OBJIrapCKUTE YCJIOBUS Ha €JUH MPHUET U YTBBPIACH B peAulla CTpaHu oT EBpomnelickus cbro3
KOMIUIEKCEH MHJEKC 3a OLIEHKA Ha ChCTOSIHUETO Ha MOBBPXHOCTHUTE BOJM Ype3 M3UUCIISIBAHE
Ha TeXHHs KUCIOpoJeH OanaHc. OLeHKara € HalpaBeHa 3a 0CEM PEKH OT OTTOYHATa 00JacT ¢
IUpEeKTeH OTTOK B YepHo Mope 3a mepuona 1990-2015 r. Cnopen monydeHWTE pe3yiTaru
pekuTe ca kinacudumrpanu (mapaMeTpu3upaHn) B MET Ki1aca OT ChCTOSHHE ,,MHOTO 100pO* 110
,,MHOTO JIOIIIO®.

B-4-8

Varbanov, M., Gartsiyanova, K.. INDEX ASSESSMENTS OF THE RIVER WATER
QUALITY - A CASE STUDY OF BUGARIAN RIVERS. Geography and Tourism, Vol. 5, 2,
Kazimierz Wielki University Press, 2017, ISSN:2353-4524, DOI:10.5281/zenodo.1118163,
41-49

Abstract

Development and implementation of indexation methods used in the assessment of surface
water quality (pollution) is particularly relevant in recent years. Currently, hydrological
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practice actively uses several dozen indices. The existence of so many indices offers the
possibility of testing and choosing those that provide a complete and thorough
characterization of the anthropogenic impact as well as the types and forms of pollution
inselected rivers in Bulgaria. We calculated four indices: the Water Quality Index - WQI, the
Combinatorial Index of Water Pollution - CIP, the Index of Water Pollution - IWP and the
Index of Oxygen Balance in river water - IOB for the Bulgarian rivers: the Topolnitsa River,
the Vacha River, the Lesnovska River and the Provadiyska River. The results show that
complex (index) methods are very effective methods for assessing the quality of river water,
especially in the context of anthropogenic impact. Uniform indices also allow to compare the
water quality status of different rivers and regions.

Pesrome

Pa3paboTBaneTo u mpuIaraHeTo Ha METOIW 3a MHACKCAIlMs, W3IMOJI3BAaHH IMPH OIEHKaTa Ha
Ka4eCTBOTO Ha MOBBPXHOCTHUTE BOAM (3aMbpCSABaHE), € 0COOCHO aKTyaJHO TPE3 MOCICTHUTE
ronvHd. B MOMEHTa B XHIPOJOTHMYHATA MPAKTHKA CE M3MOJ3BAaT aKTUBHO HSIKOJIKO JECETKU
uHaekca. Hanuunero Ha TOJIKOBa MHOTO MHJEKCH J1aBa Bb3MOKHOCT 3a TECTBaHE U M300p Ha
TE3W, KOWTO OCUTYpSBaT MBIHA W U3YepHarelHa XapaKTepUCTHKA HA aHTPOMOTEHHOTO
BB3/ICICTBHE, KAKTO U Ha BUAOBETE U (popMUTE HA 3aMbpcsiBaHE B U30paHu peku B bbirapus.
bsixa m3uncnenn yetnpu uHAekca: MHaekc Ha kadectBoTo Ha Bogara (WQI), KomOunaropex
WHJeKC Ha 3aMmbpcsiBaneTo Ha Bogara (CIP), Munekc Ha 3ambpcsiBaneTro Ha Bomara (IWP) u
WNupnexc Ha kucnoponuust 6ananc B peunute Bonu (IOB) 3a O6warapckute peku TomonHwmIa,
Brpua, JlecHoBcka u IlpoBamuiicka. PesynraruTe mokas3Bat, ye KOMIUIEKCHUTE (MHIECKCHH)
METOAM Ca MHOTO e(EeKTHBHH 3a OIICHKa Ha Ka4eCTBOTO HAa PEYHUTE BOIU, OCOOCHO B
KOHTEKCTa Ha aHTPOIIOI€HHOTO Bh3/eiicTBHE. KoMIIeKCHUTE MHAEKCH MO3BOJISIBAT ChIIO TaKa
Jla ce CpaBHU ChCTOSHUETO Ha KaueCTBOTO HAa BOAMTE B PA3IMUHU PEKH U PETUOHH.

B-4-9

Bopb6anos, M., I'epriiusinona, K., Kutes, At., ['enues, Ct.. OLIEHKA HA KAUECTBOTO HA
PEYHUTE BOJAU YPE3 KOMBMHMPAHO U3IIOJI3BAHE HA PA3JIMYHU UHAEKCHU
(na mpumepa Ha pekute Tomonmuuua u Jlyna fna). [Ipobnemu Ha reorpadusra, 1-2, Axan.
m3narenctBo "llpod. Mapun Jlpunos", 2023, ISSN:0204-7209, DOI:10.35101/prg-2023.1-
2.3,31-43

Abstract

The article presents the possibilities for combined application Ofheterogeneous indices for the
assessment of the quality/pollution of river waters. For the purposes of the research, the so-
called ,,open, ,partially open* and ,,closed indices were used, which are different in their
construction, algorithm and content, and include at least 10 physico-chemical indicators for
assessment. Their sensitivity in regard to heterogeneous anthropogenic impact - industrial,
domestic and agricultural - was tested. The obtained results testify that the evaluation indices
applied in the article react in a different way to individual types of anthropogenic pressure,
and in specific cases the selection of only one index could give incorrect results. The
Canadian Water Quality Index (WQI) is most sensitive one, and to a significant extent the
Water Pollution Index (WPI) also could be regarded as sensitive. The Bavarian pollution
index is more suitable for checking primarily ,,domestic* pollution, which limits its
independent use. The results of the research make it possible to specifically reveal the spatio-
temporal characteristics, forms and scales of the pressure on surface waters in the basins of
the Topolnitsa and Luda Yana rivers, where various economic activities have been carried out
for many years.



Pe3rome

B crarmsTa ca mpeactaBeHH BB3MOXKHOCTHUTE 3a KOMOWHHMpAHO TpHJIaraHe Ha Pa3sHOPOIHU
WHJCKCH 3a OIIEHKa Ha KaueCTBOTO/3aMBPCSBAHETO HA PEYHHTE BOIU. 3a IENHUTE Ha
W3CJIEABAHETO Ca W3MOJI3BAHM T.HAp. ,,0TBOPEHH, ,,4aCTUYHO OTBOPEHHU‘ W ,,3aTBOPEHHU"’
WHJIEKCH, KOWUTO Ca pa3IMYHU 10 CBOSITA KOHCTPYKIHUS, alTOPUTBM U ChIbpKaHHUE, U
BKJIIOUBAT 3a OllCHsBaHEe Hai-Manko 10 GU3MKO-XMMUYHHU TOKa3arels. TecTBa ce TAXHaTa
YYBCTBUTEITHOCT CHPSIMO Pa3HOPOAHO aHTPOIOTEHHO BB3/ICUCTBUE - MPOMUIILICHO, OUTOBO U
celcKocTonancko. llomyyeHure pe3ynTatd CBUIETENICTBAT, Y€ MNPUIIOKEHUTE B CTATHSTA
OLICHbYHU MHJEKCHU 10 Pa3IM4YeH HaYMH pearupar Ha OT/IEJIHU BUIOBE aHTPONOTEHEH HATHCK
Y B KOHKPETHH CIIydau u300pbT caMo Ha €IMH MHACKC OM MOT'BJI Ja /1aJie HEBEpPHU PE3YJITATH.
Haii-uyyBcTBUTENEH € KaHAACKUAT MHIEKC 3a kadyecTBoTo Ha Boaute (WQI), a B 3HauuTenHa
cTenmeH W WHAEKca 3a 3ambpcsBaHe Ha Bomute (WPI; M3B). baBapckusaT wuHAEKC 3a
3aMbpCsIBaHE € MO-MOIXO/IAI] 33 MPOBEpKa HA MPEAN BCUYKO ,,0MTOBO 3aMbpCSBaHE, KOCTO
OrpaHM4YaBa HETOBOTO CAMOCTOSITEHO M3moi3BaHe. Ha cienBamio MscTo, pe3yiaTarutre OT
M3CIIEIBAHETO J1aBaT BB3MOXHOCT Jla CE€ Pa3KPHUAT KOHKPETHO IMPOCTPAHCTBEHO-BPEMEBUTE
XapaKTePUCTHUKH, (POPMH U MaIladu Ha HATUCKA BbPXY MOBLPXHOCTHUTE BOAM B TTOPEUMSAITA HA
pexure TonosnHuna u Jlyna fIHa, B KOUTO c€ M3BBPIUBAT PA3JIMYHU CTOIAHCKU ACHHOCTH B
MPOIBJKEHUE Ha MHOTO TOIMHH.

B-4-10

Kristina GARTSIYANOVA, Kalin SEYMENOYV, Krasya KOLCHEVA, Marian VARBANOV.
CONSERVATION, MANAGEMENT STRATEGIES AND FUTURE PROSPECTS IN A
MODEL “HOTSPOT”, BULGARIA, ). International Journal of Conservation Science (IJCS),
Volume 16, Issue 4, 2025, ISSN: 2067-533X, SJR (Scopus):0.270 SIR Q2

Abstract

Industrial and mining activities are major sources of heavy metal pollution, leading to the
formation of “hotspots” in regions with concentrated industrialization and mineral extraction.
Areas with heavy industrial activity, such as mining, metalworking, and manufacturing, often
experience elevated levels of heavy metals in environmental components, especially water,
soil, and sediments, due to emissions, wastewater, and waste disposal. The waters of the
Topolnitsa River are subjected to continuous and complex anthropogenic impact. The present
study aims to determine the concentrations of eight heavy metal parameters (As, Cd, Cu, Fe,
Mn, Ni, Pb, and Zn) in the waters of the Topolnitsa River, Bulgaria for the period 2018-2023
in the context of the developed ore-mining and processing industry in the region. In this study,
the data set was analyzed and evaluated following the requirements of the Water Framework
Directive 2000/60/EU and its equivalent criteria, transposed into Ordinance N-4 on surface
water characterization from 2012 and Ordinance on environmental quality standards for
priority substances and some other pollutants from 2010. The Canadian Council Water
Quality Index (CCME WQI) was applied, through which a complex water quality assessment
was carried out. Statistical and graphical methods were also used. The results show a constant
exceedance of reference standards in terms of the content of Cu, Mn, and Zn. The CCME
WQI values indicate a predominantly "poor" water quality during the investigated period.
Achieving "good" surface water quality in the studied river basin requires timely management
decisions to change existing practices and a well-founded approach to limiting and preventing
their pollution by defining appropriate measures.

Pe3rome



[IpomuneHuTe ¥ MUHHUTE JIEHHOCTH Ca OCHOBHHM H3TOYHHUIIM HA 3aMbpPCABAHE C TEXKKHU
MeTaJld, KOeTO BOAM 110 OOpa3yBaHETO Ha ,,FOpPEIIN TOYKH B PETHMOHHM C KOHIICHTpUpaHa
WHYCTpHAIN3alus U JOOUB Ha MOJIE3HU H3KomaeMu. PailoHWTe ¢ MHTEH3MBHA MPOMUIILICHA
JEHHOCT, KaTO MUHHOTO JIEJI0, METamo00paboTKaTa U MPOU3BOACTBOTO, YECTO ca 3aCETHATH OT
MOBUIIICHU HMBA HA TEXKU METAIM B KOMIIOHCHTUTE Ha OKOJIHATa cpefia, 0COOCHO BHB BOJATA,
royBara U CEIMMEHTUTE, MOpPAJAX E€MHCHH, OTINAIbYHU BOAM U JACMOHUPAHE HA OTIAbLIH.
Boaute Ha pexa TomonHuIa ca MOMIOKEHH HAa HEMPEKBCHATO U KOMIUJIEKCHO aHTPOIIOT€HHO
BBb3jciicTBHE. HacTosAmoTo n3cnenBane uma 3a 1esl ga ONpeAean KOHIIEHTPAIMUTE Ha OCEM
texku merana (As, Cd, Cu, Fe, Mn, Ni, Pb u Zn) BsB Boaute Ha peka Tomonnuna, bearapus,
3a niepuona 2018-2023 . B KOHTEKCTa Ha pa3BUTarTa MUHHOAOOWBHA M TpepaboTBaresiHa
MPOMUIIICHOCT B peruoHa. B HacTosmoTo m3cienaBane HAOOPHT OT JaHHU € aHAIM3HpaH U
OIICHEH B CHOTBETCTBHE C M3MCKBaHMsTa Ha PamkoBara mupektuBa 3a Boaute 2000/60/EO u
HEIHUTE eKBUBAJICHTHU KpUTEpUH, TpaHcioHupanu B Hapenba H-4 3a xapakrepucTUKuTe Ha
noBbpxHOCTHUTE Boau OT 2012 1. m HapenOa 3a ctaHmapTUTe 32 KaueCTBO Ha OKOJHATa cpejia
3a IPUOPUTETHH BellecTBa U HAKOM Apyru 3aMmbpcutenu ot 2010 r. [Ipunoxen e Kananckusr
nHJekce 3a kadectBo Ha Bojara (CCME WQI), upe3 koiiTo € mpoBefeHa KOMIIJIEKCHA OIICHKA
Ha KA4eCTBOTO Ha Bojara. l3mom3BaHW ca M CTAaTUCTHYECKH W TpapUUYHH METOMH.
Pesynrarure moka3Bar mOCTOSIHHO MPEBUINIABaHE HA pePEPEHTHUTE CTAaHAAPTHU 110 OTHOIIICHUE
Ha cbabpxanuero Ha Cu, Mn u Zn. CroitHoctutre Ha CCME WQI noka3sar npeaumMHO
,,JIOIIIO* Ka4eCTBO Ha BoJlaTa Mpe3 u3cieaBanus nepuos. [locturanero Ha ,,J00p0O* Ka4ecTBO
Ha TIOBLPXHOCTHHUTE BOJAM B M3CJICJBAHUS PEUYCH OaceilH M3MCKBAa HABPEMEHHH YIPABICHCKU
perieHus 3a MpPOMsIHAa Ha ChIECTBYBAIIUTE MPAKTHKA M 00OCHOBAH IMOAXOJ] 32 OrpaHUYaBaHE
Y NPEIOTBPATSIBAHE HA 3aMbPCSIBAHETO UM UPE3 ONPEEIIHE Ha TOAXOAAIINA MEPKHU.

Pazpen I’ 7ul 8
I'-7-1

Bbp6anoB, M. KoMmuiekcHa omeHka Ha KaueCTBOTO Ha PEYHHUTE BOAW B 3aLIUTEHH IJIAHUHCKH
teputopun. [Ipobnemu Ha reorpadusra, 1-2, Akan. u3n. "llpod. Mapun punos", 2008,
ISSN:0204-7209, 77-89

Abstract

The paper analyses the river water quality in two mountain nature parks of Bulgaria -
“Strandzha” and ,,Vrachanski Balkan”. In the conditions of less restrictive norms, applied to
such type of protected areas, there are numerous possibilities for human impact on natural
environment and on river water in particular. The latter is used as an indicator for this impact.
The research presented aims at a complex assessment of river water quality within the above-
mentioned parks. It is made by employing the Water Quality Index. Analysis is provided on
the causes for river water pollution, on the major pollutants and the areas, experiencing
anthropogenic pressure.

The initial information includes more than 30 physical-chemical indicators about river water
quality in localities from the National System of Surface Water Quality Monitoring. Within
the nature park “Strandzha” the water of the rivers Veleka, Rezovska and Karaagach
(Kitenska) has been tested. Similarly, the water of the rivers Glavarka and Leva (Varteshnitsa)
within the nature park uVrachanski Balkan™ has been analysed.

The water quality analysis, based on previously selected rivers in some of the Bulgarian
nature parks, allows the following conclusions:

1. The rivers in both nature parks arc under heavy anthropogenic impacts. Most often the river
water is polluted by animal and household wastes in those sections of the rivers, which are in
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close proximity to settlements. Therefore, the pollution is local and decreases downstream,
due to the self-purification capacities of the rivers.

2. In certain localities (the Veleka river mouth and the Leva river in its part, which runs
through the town), high concentrations of some heavy metals (Cu®*, Pb**, Zn*") can be
recorded, associated with water discharged from the mines in the drainage basins.

3. According to the relatively more liberal norms of Regulation Ne 7, the river water quality
can be assessed as ‘good’ and ‘very good’ while from the view point of the rather strict
requirements in Regulation Ne 4 the same reaches are placed under the category of*polluted
river water’which makes fish-breeding and the normal existence of water ecosystems
impossible.

4. By applying the complex index WQI, only the upper river courses of the surveyed rivers,
before they reach the first settlement, can be defined as ‘relatively unpolluted’; the best
quality characteristics have been recorded for the River Rezovska all along its course.

Pe3rome

B crarusara ce mpaBM aHamu3 HAa KayeCTBEHOTO CHhCTOSHUE HA PEYHUTE BOAM B HAKOU
npupoaHu mapkoBe B bearapus. B ycrnoBusita Ha 1MO-CBOOOIEH HOPMAaTHUBEH DPEXHM Ha
TEPUTOPHUATA HAa TO3M TUIN 3alIUTEHH TEPUTOPUHU CBHLIECTBYBAT PEAMIIA BB3MOXKHOCTH 3a
OCBIIECTBSABAHE HA OCE3aEMO aHTPOIIOTEHHO BB3/IEMCTBUE BbpPXY PUPOAHATA CPEa U BOIUTE
B yacTHOCT. [locieaHuTe ce M3noa3Bar KaTo MHAMKATOP Ha ToBa Bh3zelcTBUe. KommuekcHara
OLIEHKA C€ M3BBPILBA Ype3 MpUIIaraHeTo Ha MHJEKC Ha KadecTBOTO Ha Bogute (Water Quality
Index). Ananu3upar ce NpPUYMHHUTE 32 3aMbBPCSIBAHETO HA PEYHUTE BOJH, OCHOBHUTE
3aMBbPCABAIIY BEIECTBA U y4aCThLUTE, NOAJIOKEHN Ha aHTPOIIOI€HHO HAaTOBAPBAHE.

I'-7-2

BwvpbanoB, M. KowmmiekcHa OIeHKa Ha Ka4eCTBOTO HAa TIOBBPXHOCTHHTE BOAM B
Craposzaropcka o6mact.. International science conference 4-5th June 2009, Stara Zagora,
Bulgaria “Economics and society development on the base of knowledge”, volume, CVY -
Crapa 3aropa, 2009 MexayHapogHO HEAKaIEeMUYHO U3ATENICTBO, 978-954-9329-45-2, 1. 5,
73-78

Abstract

In the article is presented study of surrface water quality on district of Stara Zagora territory.
The complex estimation is spent widely applied in hydrological practice water quality index.
The reasons of waters pollution are found out, the basic polluting substances and the sites of
the river testing anthropogenic influence are defined.

Pe3rome

B crarusita e MMPpEACTAaBCHO MU3CJICABAHC HAa KAYCCTBOTO HAa MOBbPXHOCTHUTC BOAU B paﬁOHa Ha
Crapa 3aropa. M3non3BaHa € KOMIUIEKCHA OLIEHKA, IIMPOKO MpHJIaraHa B XHUJIPOJIOTHYHATA
MpaKkTHKa 32 MHIEKC Ha KAYeCTBOTO HA BOJUTE. YCTAHOBEHU Ca MPUUYUHUTE 32 3aMbPCABAHETO
Ha BOJWTE, OCHOBHHUTE 3aMbPCSABAIIM BEUIECTBA U MECTaTa Ha PEKHUTE, KbJIETO Ce MpPOsBsBa
aHTPONOTEHHOTO BB3/ICICTBHE.

I-7-3

BovpbanoB, M. AHanu3 Ha BB3AEHCTBUETO HA OBJITAPCKHUTE MPUTOIM BBHPXY Ka4eCTBOTO Ha
Bogure Ha p. Jynas.. CO. Hokmanu or MexayHaponHa KoHpepeHuus ,leorpadus u
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peruonanno paszsutue”’, Co¢us, 14-17 oxrtomBpu 2010 r., HanmonaneH HHCTUTYT IO
reodusuka, reonesus u reorpeus npu bAH, 2010, ISBN:978-954-9649-07-9, 210-218

Abstract

The main objective of the proposed report is an analysis and assessment of the impact of the
tributaries of the Danube in the Bulgarian part by imports of polluting substances in the last
decade. Were analyzed as separate groups hydrochemical indicators and the share of each of
the major Bulgarian Danube tributaries. For a comprehensive assessment of the quality of the
tributary river water used two indices.

Conducted research on water quality in the Bulgarian Danube tributaries showed the
following:

1. Over the past decade the quality of river water of these tributaries did not show
statistically significant trends of deterioration. In practice, the river water are in relatively
good condition according to its design category. There are more significant trends of change
(deterioration of the average values of individual items) at individual locations, but to go
beyond the category.

2. The estimated annual volume of imports into the Danube River and dissolved solids
show that rivers are major emitters in the central part of the national Danube catchment - river
Iskar, Yantra, Vit, Osam and in terms of absolute values and in terms of modules of soluble
and insoluble substances.

3. By applying the index WQI, was made a comprehensive assessment of quality of river
waters of the Bulgarian Danube tributaries. Overall ratings scores correspond to the design
categories of the rivers except the river Lom and Ruse part of the river Osam and Tsibritsa.
Main pollutants are nitrites, suspended solids, have degraded the performance of BODS,
oxidability, and dissolved oxygen in some years - nitrates, lead and copper.

4. Through the implementation of elements of cluster analysis were grouped rivers in
terms of their quality as a highlight again Rusenski Lom River, which has no similarity with
other rivers.

5. As a general conclusion can be stated that the survey is a good basis for further study
of the income of pollutants from the Bulgarian tributaries of the Danube.

Pe3rome

OcHoBHaTa 11e1 Ha MpeJIaraHus TOKJIa]] € aHaJlu3 M OIICHKA Ha Bb3JICUCTBUETO HA MPUTOITUTE
Ha JlyHaB B OBJTapcKus y4acThK 4pe3 BHOCA Ha 3aMBbpPCSBAIIU BEIICCTBA MPe3 MOCIEAHOTO
JeceTusieTne. AHaIU3UpaHU Cca KaKTO OTIACITHH TPYNMH XUJIPOXUMUYHHU TOKA3aTelIH, Taka U
JeIbT Ha BCEKHM €OWH OT MO-3HAYMMHUTE OBITapCKU TYyHABCKH MPUTOLHU. 32 KOMILUIEKCHA
OILICHKA HA Kaue€CTBOTO Ha MPUTOMHUTE PEUYHU BOJIU € U3MOI3BaH KaHaACKU uHjaexkc WQL.

r-7-4

G. Zhelezov, A. Gaberscik, M. Vurbanov, M. Germ. Characteristic and dynamic of the waters
in the lakes Sreburna and Cercnise. Problems of geography, Book 1-2, BAS, 2011, 107-118

Abstract

The presented study examines the hydrological characteristics of the Srebarna (Bulgaria) and
Cerknica (Slovenia) lakes. Emphasis is placed on the dynamics and chemical indicators of
water bodies. These are decisive for the parameters of ecosystem services in both wetland
systems. The Srebarna and Cerknica lakes are distinguished by their unique landscape
diversity and provide different habitats. The specificity of the habitats is linked to the
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dynamics of the waters and mainly to changes in water quantities during the hydrological
year. The development of a water monitoring and control system is a key element in the
overall protection, regulation, and conservation process in both lakes.

Pe3rome

IIpencraBenara pa3paboTka pasmiexa XHIPOJIOKKUTE ocOeHocTH Ha e3epara CpeObpHa
(bbarapus) u Lbpkauna (Cnosenus). Ilocrass ce akleHT BbpXy AMHAMMKAaTa U XUMHYHUTE
MoKa3aresin Ha BoAHUTE Macu. Te ca ompezaessiy 3a napaMeTpuTe Ha €eKOCUCTEMHUTE YCIYTH
B JIBETE CUCTEMH OT BJIaKHU 30HU. E3epara CpeObpHa u LIbpKHHIIA ce OTIINYaBAT ¢ YHUKAIHO
nanamadpTHO paszHooOpaswe MW TMPEAOoCTaBAT paznuuHu xabutarn. Cnenmdukara Ha
xaburatute € oOBbp3aHa C AMHAMHUKATa Ha BOJUTE U IVIABHO C M3MEHEHHUATA HAa BOIHUTE
KOJMYECTBA B pPAaMKHUTE Ha XMIPOJIOXKKaTa TOAMHA. Pa3BUTHETO Ha MOHMTOPUHIOBA U
KOHTPOJIHA CHCTEMa MO OTHOLICHHE Ha BOTUTE € KIIIOYOB €JIEMEHT B I[SUIOCTHHUS 3aIllUTEH,
pEryJaalMOHEH U KOHCEPBALlMOHEH MPOIIEC B IBETE €3€pa.

I'-7-5

Varbanov, M., Temelkova, M. State and possibilities for development of renewable energy in
Bulgaria. Fourth International Scientific Conference — FMNS2011 South-West University,
Faculty of Mathematics and Natural Science 8 — 11 June 2011, 2, South-West University
“Neofit Rilski” Blagoevgrad, 2011, ISSN:1314-0272, 193-198

Abstract

After EU accession, Bulgaria adopted the following indicative goal: 16% of gross domestic
energy consumption in 2020 to be produced from renewables. This has created favorable
conditions and strong interest of Bulgarian and foreign business to invest in renewables. This
interest is materialized in a boom in design and construction of the renewable energy
installations. The paper examines the current state and opportunities for development of this
sector in Bulgaria.

Pesrome

Crnen npuckenuusaBaneto cu kbM EC brparapus npue ciaenHara opueHTHpOBbYHA Lel: 16 %
oT OpyTHOTO BBTpemIHO ToTpebieHne Ha eHeprus mpe3 2020 r. ga ce mpow3Bexaa OT
Bb300HOBSEMHU U3TOYHUIIM. TOBa cbh3/1ajie OMaronpusiTHU YCIOBUS U CUJIEH MHTEPEC OT CTpaHa
Ha OBJITApCKUS U YYXKIECTpAaHHUS OM3HEC J1a WHBECTHpPA BHB BH30OHOBSEMH M3TOYHUIM Ha
eHeprus. To3u mHTEpec ce Marepuaiu3upa B OyM B MPOEKTUPAHETO M CTPOUTEICTBOTO Ha
WHCTANAlMA 32 BBH30OHOBsieMa eHeprus. J(OKmaabT pasmiekia HACTOSIIOTO ChCTOSHUE U
BB3MOKHOCTHUTE 32 Pa3BUTHE HA TO3U CEKTOp B bbarapus.

I'-7-6

Bopb6anos, M. (2010) Ouenka Ha BoguTe Ha p. Apaa 1o Gpu3ukoxuMuyHu nokaszarenu. B: CO.
noknaan ot Hamuwonanna HayyHa koH(epeHuus ,,Pomomute u yoBeksT’, 30-31 OKTOMBpH,
2008, CmoustH

Abstract

In the article quality of the Arda river waters is analyzed. The complex estimation is spent
widely applied in hydrological practice Water Quality Index. The reasons of waters pollution
are found out, the basic polluting substances and the sites of the river testing anthropogenic
influence are defined.
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Pe3rome

B crarusTa ce aHanmu3upa KauecTBOTO Ha BOAUTE Ha peka Appaa. M3BbplieHa € KOMIUIEKCHA
OLICHKA, IIMPOKO MpUJIaraHa B XUJPOJOTUYHATA MpakTUKa — MHAeKC 3a KayecTBO Ha BojaTta.
YcraHoBeHU ca MPUYMHHUTE 3a 3aMbPCSABAHETO HAa BOJUTE, OCHOBHUTE 3aMbpCSBAIIH BEIlleCTBA
Y MecTara 3a U3clieZiBaHe Ha aHTPOMOT€HHOTO Bh3/ICHCTBHIE BHPXY peKara.

I-7-7

Kenesos, I'., M. BepOanos, 1B. boresa. Jlnunocrra u y4denus npo¢. a-p Mean barakiues.
CO. ¢ noxyanu Ha HaydHa KoH(pepeHus ,,I eorpadus u Pernonanucruka® B uect Ha npod. a-p
Wan baraknues, 30-31 oxkromBpu 2014 r., rp. Ilazapmxuk, TepAprt, 2014, ISBN:978-954-
9531-25-1, 7-10

Abstract

The report presents the life and creative path of one of Bulgaria's greatest scientists and
geographers, Prof. Ivan Batakliev. An analysis of his most significant scientific contributions
is provided. The multifaceted scientific work of Prof. 1. Batakliev is presented in the
following areas: methodology of geographical research and education; geographical and
historical-geographical studies of the population, individual settlements, and regions;
geographical studies of river basins and the Black Sea coast; economic and agricultural
geography; geographical interpretation of the development of characteristic agricultural crops
and industry in Bulgaria; political-geographical and geopolitical studies of various areas in
Bulgaria and abroad; biographical notes on famous Bulgarian geographers and historians.

Pe3rome

JIoKnaxbT MpenCcTaBsl )KU3HEHUAT M TBOPUYECKH IBT HA €IUWH OT Hail-ronemuTe ObIrapcKu
yueHu — reorpadu — npod. Msan baraknues. HanpaBen e aHanu3 Ha HETOBUTE Hail-3HAYUMHU
HayYyHU TMPUHOCH. MHOTOIIACTOBOTO WM HAy4yHO TBOpuecTBO Ha mpod. M. barakimer e
NPEJCTaBEeHO OT: METOAMKA Ha reorpad)ckuTe M3cieaBaHHUs U 00pa3oBaHHE; reorpagCku u
HCTOPUKO-TeOrpa-CKM H3CIe/IBaHUsI Ha HACEIEHHWETO, Ha OTHEIHM Celulla U paioHu;
reorpa)cku M3cleBaHUs Ha Mopeunara 1 Ha YepHOMOPCKOTO KpaiOpexue; NKOHOMUYECKa U
arpapHa reorpagus; reorpad)cka TpakTOBKa 3a pa3BUTHE Ha XapaKTEPHU 3€MEJICIICKU KYATYpU
U uHAyCTpusTa B bbarapus; moluTHKO-reorpa)Cckd M TeONOJIMTUYECKH H3CIEIBAaHUS Ha
pa3nuyH 00JacTy y HaC U uyxOuHa; ouorpaguuHu OeeKKU 3a U3BECTHU HaIIM reorpadu u
UCTOPUIN.

I'-7-8

Gartsiyanova, K, Varbanov, M. Comparative assessment of the water quality in the river
Osam. 25 MexnayHnapaana HaydHa koH(. — Cpio3 Ha yuenute — Crapa 3aropa, 04-05.06.2015
r, 2015, ISSN:1314-4111, 91-94

Abstract

This study is an analysis of the qualitative condition of surface waters of the river Osam,
conducted on the basis of a comprehensive assessment using water quality index. A
comparison between the assessments of the status of river water is made using the reference
values of selected physicochemical parameters for water quality according to the criteria of
Regulation Ne7/ 1986 Regulation Ne4/ 2000 and Regulation Ne H-4 / 2012.

Pe3rome
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Hacrosimoro wm3cienBaHe MpEACTaBisiBa aHadM3 Ha KAYeCTBEHOTO ChCTOSHUE Ha
MOBBPXHOCTHUTE BOxM Ha peka Ocam, MPOBEICH Bb3 OCHOBA HAa KOMIUIEKCHA OIICHKA,
M3I0JI3BAIlla MHJICKC 3a KauecTBO Ha Bojara. CpaBHEHUETO MEXK]y OLEHKUTE Ha ChCTOSHUETO
Ha PEYHHWTE BOJAM € HAMPABEHO, KaTO Ca M3IMOJI3BaHH PeepPeHTHUTE CTOMHOCTH HA M30paHU
(U3MKOXMMUYHHU TTOKA3aTeIM 3a Ka4eCTBOTO Ha BoOjaTa ChINIaCHO KpuTepuute Ha Hapemba Ne
7/1986, Hapen6a Ne 4/2000 u Hapen6a Ne H-4/2012.

I'-7-9

Roukova Poli, Varbanov, Marian, Ravnachka, Aleksandra. Globalisation impact on
information technology services in the European Union in the pre-crisis period. IIpoGiemu Ha
reorpadusra, 1-2,2015, Axaxn. m3marenctBo "[Ipod. Mapun punos", 2015, ISSN:0204-
7209, 12-21

Abstract

The paper aims to present the impact of globalization on the IT services in the EU countries
during the pre-crisis period. The analysis of the economic performance of the sector outlines
certain development trends. The position of the EU computer services in the world trade has
been examined. The study focuses on the territorial-organizational forms and the division of
labour within the EU countries, underlining the intraregional specifics among the new and the
old member states. Special attention has been paid to the analysis of the IT services in
Bulgaria.

Pe3rome

CrarusTa ©Ma 3a 1eJ J1a MPeICTaBy Bh3ACHCTBHETO HA modanm3anusata Bepxy UT ycmyrute B
ctpanute ot EC npe3 nepuona npeau Kkpuszara. AHaAIU3bT HA MKOHOMUYECKUTE pPEe3yTaTh Ha
CEeKTOpa ouepTaBa OMNpPEACNICHU TEHACHIMU B pa3BUTHETO. PasmieaHo € MOJO0KEHUETO Ha
kommioThpHUTE yeryrd Ha EC B cBeToBHara ThproBus. M3ciensanero ce (okycupa BbpXY
TEPUTOPHAITHO-OPTaHU3AMOHHUTE (OPMHU U pa3zeieHrueTo Ha Tpyaa B ctpanute ot EC, kato
ce MOAYepTaBaT BbTPEIIHOPETHOHATHUTE OCOOEHOCTH MEXAY HOBHUTE U CTApUTE IbP>KaBU-
yneHku. CrieruasHo BHUMaHue € oTAeseHo Ha aHanusa Ha UT ycnyrure B boirapus.

I'-7-10

BovpbanoB, M., I'spumsHoBa, K., MeromueBa, I. AHTpOMOreHHO BB3ICUCTBHE BBPXY
Ka4eCTBOTO Ha PEUYHMUTE BOAM B 3amajaHara yacT Ha [lazapmpxumiko-ITnosnusckoro mone. C.
"[Ipobnemu Ha reorpadmsTa”, 3-4, Axan. uza. "llpod. Mapun Jlpunos", 2015, ISSN:0204-
7209, 65-72

Abstract

Anthropogenic impact on surface water quality in an area can be carried out spot or diffuse.
The study of spatial and temporal variations of the spread and behavior of pollutants in rivers
is essential for the population and aquatic ecosystems. The choice of the topic of this article is
result by the fact that despite the relatively small areas, watersheds, and river water in
particular are subjected to significant human impact. In the studied area there are large
industrial facilities by the mining and non-ferrous metallurgy, manufacturing, intensive
agriculture is developed, there is a high part of the utilities sector. The results show that the
condition of the studied river basins does not meet even “fair” under Regulation H-4/2013.
The anthropogenic im-pact is a complex, multifaceted and is implemented as point and
diffuse. Large industrial enterprises in the region are a major source of toxic pollutants.
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Pe3rome

AHTPONOT€HHOTO BB3JICUCTBHUE BbPXY Ka4€CTBOTO HAa MOBBPXHOCTHUTE BOJAW B JAJ€H paiiOH
MOKe Ja Obne JiokanHo uiau audysHo. M3crmeaBaHeTo Ha MPOCTPAHCTBEHUTE M BPEMEBUTE
MPOMEHU B PA3NPOCTPAHCHUETO M TOBEACHHETO HA 3aMBpPCUTEIIUTE B PEKUTE € OT
CBHILIECTBEHO 3HAYCHHE 32 HACEICHHETO U BOJHUTE eKoCUCcTeMH. 300phT Ha Temara Ha Ta3u
CTaTHs € MPOAUKTYBaH OT (aKkTa, Y€ BBIPEKH OTHOCHUTEITHO MAJKHUTE IUIOIIH, BOAOCOOPHUTE
0aceliHu U PEYHUTE BOAM B YACTHOCT Ca MOJJIOKCHH Ha 3HAYMTEITHO YOBEIIKO Bb3/eicTBIE. B
W3CIICIBAaHUsI palilOH MMa TOJIEMU TPOMHIIJICHU CHOPHKECHHS 3a JOOWB W METalyprus Ha
LBETHU METaJM, Pa3BUTO € UHTEH3UBHO CEJICKO CTOMAHCTBO, MMa TOJISIM Jsi1 HAa CEKTopa Ha
KOMYHaJHUTE yclIyru. Pe3ynrarure mnokas3Bar, Y€ CBCTOSHHETO Ha HW3CJIEABAHUTE PEUYHU
OaceiiHM He OTroBaps JOpd Ha ,,33J0BOJMTENHO chbriacHo Hapenda H-4/2013.
AHTPONOT€HHOTO BB3JICUCTBUE € CJIO0KHO, MHOTOACIIEKTHO M CE€ MpOsiBABAa KATO TOYKOBO U
mudy3Ho. loremutTe TPOMUIICHH MTPEINPHUITHS B PErHoHa ca OCHOBEH M3TOYHHMK Ha
TOKCUYHU 3aMbPCUTEIH.

r-7-11

Bopb6anos, M., I'epuusinoBa, K. CpaBHUTEIEH aHAM3 HA WHJIEKCH 3a OIEHKAa Ka4yeCTBOTO Ha
peunute Bonu. Crnmcanue "M3Bectusa" Ha CY - Bapna - 2015, Cpro3 Ha yuenure - Bapha,
2015, ISSN:1314-3379, 3-10

Abstract

This article analyses different integrated indices of water quality used in many countries.
Based on a comparison between the assessments of the rivers of the Black Sea drainage area
for a long period of time are made conclusions about their relevance according to current
regulation in our country.

Pe3rome

B crarusta ce aHanmu3mpar pasNIWYHU WHTETPHPAHU HHJICKCH 33 KadyeCTBOTO Ha BOJATa,
W3IIONI3BaHU B MHOTO CTpaHU. Bb3 OCHOBa Ha CpaBHEHHE MEXKAY OICHKHUTEC Ha PEKHTE B
Oaceiina Ha YepHO MoOpe 3a OBJIBI TMEPHON OT BpeME c€ MpPaBAT HW3BOIM 3a TAXHATA
MPHUIIOKUMOCT CHIVIACHO JICHCTBAIaTa HOPMaTHBHA ypeada B CTpaHara HH.

I-7-12

I'spumsinoBa, K, BwpbanoB, M. KadecTtBeHO chcTOsiHME Ha peyHUTe Boau B JlyHaBckara
orrouHa obnact. lllymencku yHusepcurer, 4-ra MexayHapoaHa koHpepenuus ,,I eorpadcku
HaykH 1 oOpazoBanue®, 30-31.10.2015 ., 2015, ISBN:978-619-201-105-5, 84-90

Abstract

Related issues to the quality of the river water in our country are more popular in recent
decades. The availability of good quality water is essential for people, nature and business. In
this sense the study of spatial and temporal variations of quality of the river water is vety
important for the population and for aquatic ecosystems. According to current regulations in
our country and preparing the management basin plans the main tasks is the status of the river
flows to be "good ecological" at the end of the period. This article analyzes the quality of the
river water in the Danube drainage area. By applying an index of water quality used in many
European countries was made a comprehensive assessment.

Pe3rome
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[Tpob6aemuTe, CBbp3aHM C KAUECTBOTO HA pEYHATa BOJA B HAIllaTa CTPaHa, ca BCE M0-aKTyaJHH
npe3 mnociegHure Aeceruwierus. Hammumero Ha Boja ¢ A0OpO KayecTBO € OT ChLIECTBEHO
3HauUe€HWe 3a Xopara, npupomara u Ou3Heca. B TO3M CMHUCHI U3CIEIBAHETO Ha
IIPOCTPAHCTBEHNUTE U BPEMEBUTE BapHallMM Ha KAY€CTBOTO HA PEYHAaTa BOJIa € MHOTO Ba)KHO 3a
HACeNCHHETO M 3a BOXHUTE ekocucTeMH. ChIIAaCHO JeiCTBAlMTE HOPMAaTHBHHM aKTOBE B
CTpaHaTa HU U IIPH U3TOTBSHETO HA IUIAHOBETE 3a YIPABICHHE Ha BONOCOOpHUTE OaceiiHw,
OCHOBHATA 33/1a4a € ChCTOSHUETO HA PEYHUTE MOTOLH 12 OBbAE ,,J00pO EKOIOTUYHO™ B Kpasi Ha
nepuoja. B Tasum crarus ce aHanM3Mpa KadyecTBOTO HA pedyHaTa BoJa B BOJOCOOpHUS OaceilH
Ha peka JlyHas. Upe3 mpuiaraHe Ha MHJEKC 3a KayecTBO Ha BOjAaTa, M3MOJI3BAaH B MHOTO
eBpPOIEHCKU CTPaHH, € HallpaBeHa ISTTIOCTHA OLCHKA.

I'-7-13

Nacheva, K, Belev, G, Varbanov, M. ABOUT SOME UNFAVOURABLE NATURAL
PROCESSES IN STRUMA RIVER BASIN. 25 MexnyHapaaHa HaydyHa KOH(EpEHIHS —
Csp1o3 Ha yuenute — Crapa 3aropa, 04-05.06.2015 1, 2015, ISSN:1314-4111

Abstract

The report is devoted to analysis of the expression of some of the most characteristic
unfavourable natural processes in the river basin Struma on Bulgarian territory. As such are
selected erosion and hydrological processes with risk character. Determined are areas, forms
and scale of anthropogenic impact, causing the realization of these processes and phenomena.

Pe3rome

JIOKIIagbT € TIOCBETeH Ha aHali3a Ha TPOSIBICHUETO HAa HIKOM OT Hal-XapaKTepHHUTE
HEOJIaronmpusATHA TPUPOAHHU TPOIECH B pedyHusi OaceitH Ha peka CrTpyma Ha Obarapcka
teputopusi. Karo TakuBa ca n30paHu epo3MOHHU U XUAPOJIOKKH MPOIECH C PHUCKOB XapakKTep.
Ompenenenu ca obmactute, GopMUTEe U MamaObT HAa AHTPOIIOTEHHOTO BB3ICHCTBUE, KOETO
BOJI JIO PEeaTU3aIisaTa Ha Te3H MPOIECH U SBJICHUSI.

I'-7-14

BwpbOanos, M., I'spumsuaoBa, K.. OIIEHKA HA KAYECTBOTO HA BOJIWUTE HA
MAIJIKUTE TPAHI' PAHUYHU PEKU, BIIM3AIIU HA TEPUTOPUSITA HA BBJITAPUSL.
I'eorpadcku acrekTH Ha IDIAHUPAHETO W M3MOJI3BAHETO HAa TEPUTOPHITA B YCIOBHSTA Ha
mobanau npomenn — Bepier, 23. 09 — 25. 09. 2016 r.,, 2016, ISBN:978-619-90446-1-3, 20-
25

Abstract

The report assesses the water quality of small transboundary rivers entering the country over
the last 15 years. A multi-component and comprehensive analysis of water quality was carried
out using index assessments. A comparison was made of the compliance of the status of the
studied waters with the requirements of the current national legislation.

Pe3rome

JIOKJIanbT IpaBH OLICHKA HA KadeCTBOTO HA BOAWTE HAa MAJKUTE TPAHCTPAHWYHU PEKH,
BIM3allM Ha TEpUTOpHUATAa HaA cTpaHara 3a nociaeanure 15 rogunu. M3BbpuieH e
ITIOKOMIIOHEHTEH ¥ KOMIUIEKCEH aHaIu3 Ha KaY€CTBEHOTO ChCTOSIHUE HA BOLUTE, IIOCPEACTBOM
M3I0JI3BAaHETO HAa MHJACKCHU OLEHKU. HampaBeHO € cpaBHEHHME Ha CBHOTBETCTBHETO Ha
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CBCTOSIHUETO Ha H3CJICJABAHUTE BOAM C W3UCKBAHUATA Ha AakKTyaJlHarta HalMOHAJHA
HOpMaTHBHA ypenoa.

I'-7-15

CeerocinaB CumeonoB, Jlumuo ComaxoB, MBan Ieoprues, Pymsna Baunesa, dumutsp
HumutpoB, Jumutep Credano, Crena Cumeonona, Ilers Tpudonosa, Emena Bacesa,
Emunus Yepkesosa, Upena Anekcanaposa, Antoanera Kanesa, Mapuan Bbrpbanos, Meroau
MetonueB, Ilnamena PaiikoBa, JleiBuc JlunkoB. MeTonuka 3a aHalIM3, OIGHKA |
Kaprorpadupane Ha cem3MHYHHs pUCK Ha PenyOnuka Bwarapus. bronerun Ctpoutencrso u
Apxurekrypa, 5, UTYC 98, 2018, ISSN 0324-0711, 132,

Abstract

The main objective is to establish detailed rules for the analysis, assessment, and mapping of
seismic hazard, exposure, vulnerability of the building stock and engineering structures, and
seismic risk in general. The use of a uniform methodology will create conditions for
compatibility and continuity of the results of developments carried out at different times by
different research teams.

Pe3rome

OcHoBHara 11e71 € Ja ce Ch3/Aajar MOoAPOOHH MpaBUiIa 3a aHAJIU3, OLIEHKA M KapTorpadupane
Ha CEU3MHUYHATa ONACHOCT, U3JIOKEHOCTTA, YI3BUMOCTTA HA CrpaJHus (POHA U MHKEHEPHUTE
ChOPBIKEHUSA U CEU3MUYHUS PUCK KaTo Ls110. M3M0I3BaHETO HA €IMHHA METO/IMKA 1€ Ch3/1aJe
YCIOBHSI 3a CBBMECTUMOCT UM TIPUEMCTBEHOCT Ha pe3ylITaTUTe OT pPa3paboTKUTE,
OCBIIIECTBABAHU B Pa3IMYHU IEPUOIHU OT Pa3IMYHU U3CIEOBATEICKU EKUIIH.

I'-7-16

Kristina Gartsiyanova, Marian Varbanov, Atanas Kitev, Stefan Genchev, Stela Georgieva.
Territorial features and dynamics in the water quality change in the Topolnitsa and Luda Yana
rivers. Journal of the Bulgarian Geographical Society, Volume 43, Bulgarian Geographical
Society, 2020, ISSN:2738-8115 (online), DOI:10.3897/jbgs.2020.43.2, 9-15

Abstract

In this article the current changes in the water quality of rivers Topolnitsa and Luda Yana have
been analyzed and evaluated. The river basins are under the significant anthropogenic impact
of various origins and nature. The main sources of pollution, the emitted substances and the
spatiotemporal features of the change of the water quality are determined. Several indices for
complex assessment of river waters have been used to assess the status of water - (Water
Quality Index-Canada; Water Pollution Index - Russia; Chemical Index for River Water
Quality (CJ) - Germany).

Pe3rome

B HacTosmiara crarus ca aHaJuM3UpaHU U OLICHEHU TEKYIIUTE MPOMEHH B KauyeCTBOTO Ha
BomuTe Ha pekutre Tomomuuna u Jlyma SHa. Peunute OacefiHn ca 1O 3HAYUTEITHO
AHTPOIOT€HHO BB3JCUCTBUE OT PAa3WyEH MPOU3X0d U XapakTtep. OnpenesieHn ca OCHOBHUTE
W3TOYHUIIM HA 3aMbpPCSIBAaHE, W3IYCKAHUTE BEIIECTBA U IPOCTPAHCTBEHO-BPEMEBUTE
XapakTepUCTUKH Ha MPOMSHATAa B KAYECTBOTO HAa BOJIUTE. 3a OLIEHKAa HA CHhCTOSHUETO HA
BOJMUTE Ca U3MOJI3BAHU HSKOJIKO MHJEKCA 32 KOMIUIEKCHA OLIEHKA Ha peuyHuTe Boau — MHaeke
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3a kauecTBO Ha Bojara (Kanmanma); Munexc 3a 3ambpcsiBane Ha Bojara (Pycus); Xumuuen
MHJIEKC 3a KadyecTBOTO Ha peunute Boau (CJ) (I'epmanms).

I-7-17

Mapuan Bbp6anoB, Aranac Kurte, Credan I'enueB, Kpuctuna I'spumsiHoBa. OreHka Ha
KHCJIOpOAHUs OanaHc Ha BonuTe B OacelinuTe Ha pekute Tomonuuna u Jlyna Ana. [Ipobnemu
Ha reorpadusra, 4, WzmarenctBo Ha BAH "lIpod. Mapun punos" - Codus, 2020,
ISSN:0204-7209, DOIL:https://doi.org/10.35101/PRG-2020.4.2, 41-57

Abstract

This article analyzes and evaluates the cuttent changes in the quality of river waters in the
basins of Topolnitsa and Luda Yana. The rivers are experiencing significant anthropogenic
impact of various origins and nature. To assess the impact and condition of water quality
index used in many countries around the world has been used. Respective Bulgarian
normative documents give the opportunity to obtain representative results and to be compared
with the reference values of the indicators in the index. The critical condition of the river
sections of the rivers Topolnitsa, Mativir and Luda Yana near large settlements has been
determinate. Local pollution is usually caused by frequent discharges of wastewater from
livestock farms. In the lower reaches of the main rivers there is a gradual change to
improvement of water quality in terms of physical and chemical parameters used.

Pe3rome

B crarusTa ce npaBu aHaIU3 U OLICHKA HA CbBPEMEHHUTE U3MEHEHHUS B KAYECTBOTO HA BOAUTE
B OaceifHute Ha pekure Tormonnuna u Jlyna SIHa, KOUTO U3NUTBAT 3HAYUTEITHO AHTPOIOTEHHO
BB3JICHCTBHE C Pa3HOOOpA3eH MPOM3XOJ W XapakTep. 3a OIEHSBAaHE HAa BB3ICUCTBHETO W
CBbCTOSIHUETO Ha BOJUTE € M3I0J3BaH MHJEKC HA Ka4eCTBOTO HAa BOJAUTE, IIPWJIAraH B MHOIO
CTpaHu B cBeTa. PeepeHTHHTE CTOMHOCTH Ha IOKA3aTeNUTE B MHAEKCA Ca CPABHUMHU ChC
CBILIUTE B CHOTBETHUTE OBJITapCKU HOPMATHBHH JTOKYMEHTH, KOETO JJaBa BB3MOXXHOCT Ja ce
IIOJIy4aT MPEICTAaBUTENHM pe3ynTard. KoHCTaTnpaHo € KpUTUYHOTO CHhCTOSIHUE HAa PEYHHUTE
yuacTbuu Ha pekute Tomomnuua, MptuBup u Jlyna Slna B O1M30CT 10 TOJIEMH HaceleHU
MecTa. JIokamHu 3aMBbpCsABaHUA Ca IPUYUHEHHU OT YECTHU 3aJMOBU M3IYCKAHHUS HAa OTNAJbYHU
BOJY OT >XMBOTHOBBJIHH (epMH. B monHuTe TedeHHs Ha INIaBHUTE PEKHU ce HabIromaBa
MOCTENEHHOTO MOA0OpsIBAHE Ha KAa4eCTBOTO HA BOAMTE IO OTHOLICHHME HA H3IMOJI3BAHUTE
(U3NKOXMMUYHHU TIOKA3aTEIH.

I'-7-18

Boshnakov, K., Koumanova, B., Varbanov, M., Mihailov, E., Lavrova-Popova, S.. Evaluation
of Key Indicators Based on Automatically Measured Variables and Forecasting the Spread of
Pollutants. Science, Engineering & Education, Volume 6, Iss. 1, 20, University of Chemical
Technology and Metallurgy, 2021, ISSN:2534-8507 (print); 2534-8515 (on line), 55-64

Abstract

The research in the present work is intended to develop a system for forecasting and warning
of the presence of pollutants in the Struma River. To perform continuous measurements of
dissolved oxygen concentration (DO) and biochemical oxygen demand (BOD), mathematical
dependences are derived for their evaluation by relatively easy measurable variables for river
water quality. Mathematical models for DO and BOD have been developed to verify the
course of significant reaeration and deoxygenation processes in certain sections of the river. A
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check was made on the base of data from monitoring measurements and a test of a statistical
hypothesis. The absence of indications for these two processes within the studied areas leads
to the use of mathematical models of dilution. One-zone and five-zone dilution models have
been developed for sections of the river. The models with the same structure and small
modifications can be used to predict other basic physicochemical parameters for river water
quality.

Pe3rome

N3cnenanero B HacTosmara paboTa uMa 3a 1ei Ja pa3padoTu CUCTeMa 3a MPOTHO3UPAHE U
MpeaynpexaaBaHe 3a HAJUYHETO Ha 3aMbpcuTend B peka Crtpyma. 3a Ja ce HW3BBpIIAT
HEMPEKhCHATH W3MEpPBaHUS HA KOHIEHTpanuaTra Ha pa3TBopeH kuciopon (DO) wu
OMOXMMUYHOTO TmoOTpebneHue Ha kuciopon (BOD), ca wu3BeaeHn maremMaTruyecKu
3aBUCMMOCTHU 34 TIAXHATAa OLCHKA YpC3 OTHOCUTCIIHO JICCHO HU3MCPUMH MNPOMCHJIMBU 3a
Ka4eCTBOTO Ha peuyHara Boma. Pa3paborenu ca maremarmuecku mozaenu 3a DO u BIIK 3a
MpOBEpKa Ha XOJa Ha 3HAYUTEIHH MPOIECCH HA peacpupaHe U JECOKCUTSHAIMs B OMpPEIeICHU
yqacThlM OoT pekara. [IpoBepenn ca Ha 0a3ara Ha JaHHU OT MOHHUTOPWHTOBH M3MEPBaHUS H
TECT Ha CTaTUCTHYECKa xumore3a. Jlumcara Ha HHAWKaOWUU 3a TC3W MABa Ipoueca B
W3CIICIBAHUTE PAllOHM BOJHW JO W3MOJ3BAHETO HA MATEMAaTUYECKH MOJIEIH Ha pa3pekaHe.
Pa3paborenu ca eqHO30HATHH M TIET30HAIHU MOJICH Ha Pa3pekaaHe 3a yUaCThIHM OT peKara.
Mogenute ¢ eaHakBa CTPYKTypa M Majkd MOAM(PHUKAIMM MOTaT Ja C€ M3IMOJI3BaT 3a
MPOTHO3WpaHe Ha JAPYrM OCHOBHU (PM3MKOXMMHUYHHM TapaMEeTpH 3a KaueCTBOTO HA pedyHara
BOJA.

I-7-19

bomrakos, K., Kymanosa, b., Bep6anos, M., Muxaiinos, E.. [Ipouenypa 3a ananus u oleHka
Ha Ka4eCTBOTO Ha BoauTe B peka Ctpyma. ,,ABromaruka u nadopmaruka“, 3-4/2021, Cpro3 mo
aBTOMarvka u uHpopmaruka ,,J[xon Aranacos” (CAN), 2022, ISSN:0861-7562 Print; 2683-
1279 Online, 23-27

Abstract

The aim of the present work is to study the possibilities for developing a system for
monitoring the state of the water on the Struma River and the presence of unacceptable
pollution. The development of the algorithms of the monitoring system is in accordance with
the normative documents of the Republic of Bulgaria and is built on the basis of monitoring
measurements for the quality of the river waters from six monitoring points for the period
2010-2019. The following variables characterizing water quality were analyzed: ammonium
nitrogen (NH4-N), nitrate nitrogen (NO3-N), nitrite nitrogen (NO2-N), pH, biological oxygen
demand (BOD), electrical conductivity (EC), total nitrogen (TN), total organic carbon (TOC),
total phosphorus (TP), orthophosphate phosphorus (P04-P), dissolved oxygen (DO),
temperature (T) and chemical oxygen demand (COD). The section of the river Struma from
before Blagoevgrad to the border (bridge for the village of Topolnitsa) was chosen for the
research. The available measurement data from six monitoring points in the considered
section of the Struma River are as synchronized as possible. Correlation analyzes were
performed for the possibility of combining the available measurements from the six
monitoring points and for the presence of a correlation dependence between the measured
variables characterizing the water quality in the Struma River. The available measurement
data from six monitoring points in the considered section of the Struma River are as
synchronized as possible. Correlation analyzes were performed for the possibility of
combining the available measurements from the six monitoring points and for the presence of
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a correlation dependence between the measured variables characterizing the water quality in
the Struma River. The presence of correlations between the variables directs the use of the
principal components method as a mathematical apparatus for building the monitoring
system. Procedures have been developed for classifying the status of river waters depending
on current measurements / analyzes. Expressions for the main components for eleven of the
measured variables characterizing water quality are derived. Research has been carried out to
develop a procedure for classifying these measurements into the terms "excellent", "good"
and "moderate". Possibilities for classifications with neural networks have been studied.
Measuring some of these variables is a lengthy procedure and can hardly be used for
operational actions. For this reason, the possibilities for developing a procedure for
monitoring and classifying the status of river waters on the basis of variables, which in
principle can be measured automatically (pH, EC, DO and T), have been explored. They also
apply the principal components method and classification with neural networks in the same
classification categories. The developed approaches for monitoring the quality of the waters
of the Struma River can be applied for each measurement in the six monitored monitoring
points.

Pe3rome

Ilenta Ha Hacrosmiara paboTa € Ja ce HM3CIeABaT BB3MOKHOCTHTE 3a pa3paboTBaHEe Ha
CHUCTeMa 3a MOHUTOPUHI Ha CBCTOSHHUETO HAa BoAMTEe Ha peka CTpymMa M HaJIMYUETO Ha
HEJIOMYCTUMO 3aMbpcsiBaHe. Pa3paboTBaHeTo HAa AITOPUTMHUTE HA CUCTEMaTa 33 MOHUTOPUHT
€ B ChOTBETCTBHE C HOPMAaTUBHHUTE TOKyMeHTH Ha PenmyOnuka bbarapus u e usrpaieHo Bb3
OCHOBa Ha MOHUTOPWMHTOBH HW3MEpPBaHHS HA Ka4eCTBOTO HA PEYHHUTE BOAM OT MIECT
MOHHMTOPUHIOBHY MyHKTa 3a neproga 2010-2019 r. bsixa aHanu3upaHu ClieIHUTE TPOMEHIIUBH,
XapaKkTepu3upalIld KauecTBOTO Ha Boaara: amoHHeB a30T (NH4-N), nutparen azor (NO3-N),
HutputeH azor (NO2-N), pH, Owomormuno kucnopogno mnorpedmenue (BIIK),
enekrpornpoBogumoct (EC), o6ur azor (TN), o6y opranuden Boriepoa (TOC), oo dpocdop
(TP), oprodocharern docdop (P04-P), pazrBopen kucmopox (DO), temmeparypa (T) u
XUMHYHO KuciopoaHo morpednenue (COD). 3a u3cnensanero Oemne u30paH y4acThKBT OT
peka Ctpyma ot npenu brmaroesrpan mo rpanurnara (Moct 3a ceno Tomonnuna). Hanwmaaurte
JaHHW OT M3MEPBAHUS OT IIECT TOYKU 32 MOHUTOPUHT B Pa3mICKIaHUS y4acCThK OT peka
Crpyma ca CHUHXpOHM3MpPAaHH B MaKcUMajHa creneH. bsxa Hu3BbpIIEHH KOpeTalloHHU
aHAJIM3M 32 BR3MOXKHOCTTA 32 KOMOWHUpaHEe HA HAIMYHUTE U3MEPBAHHS OT MIECTTE TOYKHU 32
MOHUTOPUHT M 3a HaJM4YMEeTO Ha KOpeJlallMOHHA 3aBUCHUMOCT MEXAY H3MEpPBaHUTE
MIPOMEHJIMBH, XapaKTepU3UpaIllyd Ka9eCTBOTO Ha BojiaTta B peka Ctpyma. HanuunauTe nanuu ot
M3MEpBaHUS OT IIECT TOYKH 3a MOHUTOPHUHI B pasmexJaHus ydacTbk oT peka Ctpyma ca
CUHXPOHM3UpPAaHW B MaKCHMallHA CTEMeH. bsxa TpoBeACHH KOpEIAllMOHHU aHalu3u 32
Bb3MOKHOCTTA 32 KOMOMHUpPaHE HAa HAJTMYHUTE U3MEPBAHUS OT IIECTTE TOYKU 38 MOHUTOPUHT
M 32 HATUYHETO Ha KOpENAIMOHHA 3aBHCUMOCT MEXIy HW3MEPEHUTE IPOMEHIIUBH,
XapaKkTepU3Upaly KauecTBOTO Ha Bojaara B peka Ctpyma. Hanuuuero Ha kopenauuu Mexmy
MPOMEHJIMBUTE HACOYBA KbM H3IMOI3BAHETO HA METO/AAa Ha IJIaBHUTE KOMIIOHEHTH KaTo
MaTeMaTH4eCKU arapar 3a HU3rpakJaHe Ha cHCTeMara 3a MOHUTOpUHI. Pazpaborenu ca
IpoIeTypH 32 KIacu(uIpaHe Ha ChCTOSHUETO Ha PEYHUTE BOIU B 3aBUCUMOCT OT TEKYIIUTE
u3MepBaHus/aHanu3u. M3BeneHn ca M3pa3u 3a OCHOBHUTE KOMIIOHEHTH 3a €IWHAJECEeT OT
W3MEpPBAaHUTE TPOMEHJIMBH, XapaKTepU3Mpalld KauecTBOTO Ha Bojarta. M3ciemsaHo e
pa3zpaboTBaHeTO Ha Mpoleaypa 3a KilacuQHIMpaHe Ha Te3d H3MEpPBaHUS B KaTeropHHUTE
,OTIIMYHO®, ,,IO0PO* U ,,ymepeHO*. M3cnenBaHu ca Bb3MOXKHOCTUTE 3a KIACH(PHUIMpaHE C
HEBPOHHU MpexH. M3MepBaHeTo Ha HAKOM OT Te3W MPOMEHJIMBU € MPOIBIDKUTENIHA
mporenypa U € TPyIHO Ja Ce M3I0N3Ba 3a oneparuBHU JeiictBus. [lo Tasum mpuumnHa ca
MPOYYEHH Bb3MOKHOCTHUTE 3a pa3paboTBaHe HA MPOLEAYypa 38 MOHUTOPUHT U Kiacupuupane
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Ha CbCTOAHHUCTO HA PCUHUTC BOAMU Bb3 OCHOBA HAa MPOMCHJIMBU, KOUTO IO MPUHIHUII MOT'aT Ja
ce m3mepar aBroMatuvHo (pH, EC, DO u T). Te cbio Taka mpuiarar MeToJia Ha OCHOBHUTE
KOMIOHEHTH M KJIacU(UIUPAHETO C HEBPOHHM MPEXHU B CHIUTE KIACU(PUKALMOHHH
kareropuu. Pa3paboTeHHTe MOAXOAM 3a MOHUTOPUHI Ha KayecTBOTO Ha BOJUTE Ha peka
Crpyma Morar ga ce mpwiarar 3a BCSKO HM3MEpPBaHE B INECTTE HAOIOJaBaHU TOYKH 32
MOHHUTOPHHT.

I'-7-20

Bwpbanos, M. 'EOI'PA®USA HA IBETAPCKATA TTPOMUIIJIEHOCT — IJIOBAJIEH
OB30P. e-cniucanue ,,I'eorpad®, 6, 2022, ISSN:2534-949X, 21-29

Abstract

The floriculture industry today is a dynamically developing sub-sector of plant growing,
whose roots can be traced back far into time. Throughout human history, flowers have always
been a symbol of beauty, purity of thought, prosperity, and harmony. They accompany us in
various forms throughout our lives, in our homes, parks, gardens, and in the wild. The main
objective of this article is to present one of the relatively little analyzed and highlighted
industrial and commercial activities in geographical literature, namely the production and
trade of flowers, ornamental shrubs, potted plants, etc. The industry itself is quite complex in
terms of its internal structure, and in this case we have been guided entirely by the structure
and organization of this activity in the databases of the World Trade Organization, the UN,
and the FAO.

Pe3rome

I[BeTapckara MNPOMUIIICHOCT JHEC € JMHAMUYHO pa3BUBALl Ce€ MOJOTpPachl Ha
pPacTeHUEeBBACTBOTO, YUUTO KOPEHU MOrar jaa ObJaT OTKPUTH Jajed Ha3aja BbB Bpemero. B
YOBEIlIKAaTa MCTOpUS IBETATAa BUHArd ca OWIM CUMBOJ Ha KpacoTara, 4YUCTOTara Ha
MIOMUCIIUTE, OJIArornolydueTo, XapMOHUATa. Te HU CHI'BTCTBAT MOJ PAa3TUYHU (HOPMH TIpe3
LeJIMs HU JKUBOT B JIOMa, NAapKOBETE€ W TpaJuHUTE M B quBara mnpupona. OCHOBHa Iiell Ha
HACTOSII[aTa CTATHSl € NPEACTAaBIHETO Ha €IHAa OT OTHOCHTEIHO clabo aHaIM3HpAHHUTE H
OCBETIIBAHU MHIYCTPHUAIHH U THPIOBCKH JIEHHOCTH B reorpadckara JUTEpaTypa, a UMEHHO
IIPOU3BOACTBOTO U THPIOBUSTA C LIBETS, JEKOPAaTUBHU XPACTH, CAKCUHHHU PACTEHUS U T.H..
CamuAT NPOMMIIEH OTPAch]I € JAOCTarb4HO CJIOXKEH IO OTHOIIEHHE Ha BBTPEILIHATa CHU
CTPYKTypa U B ClIydas CM€ Ce€ PBKOBOIWIM HM3IUIO OT CTPYKTypara M mojppendara Ha Taszu
neiiHocT B 6a3ute gaHHu Ha CBeToBHAaTa Thprocka opranuzanus, OOH u ®AO.
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Kilifarska, Natalya, Metodieva, Gergana, Mokreva, Antonia, Varbanov, Marian. Ozone Impact
on the Vernal Streamflow Fluctuations in Bulgaria. "Climate, atmosphere and water resources
in the context of climate change", 5, CAWRI-BAS, 2023, ISBN:2683-0558, 21-28

Abstract

Regime of rivers’ outflow depends significantly on climatic conditions. However, regional
specificity of climatic changes and river discharge is still not well elucidated and understand,
particularly for Bulgaria. Analysis of the vernal river flow in 22 hydrological stations, at 18
rivers, reveals that in half of the stations the trend is statistically insignificant, while in the
other half it is significantly positive (a=0.05). The stations with positive trend are grouped in
a specific pattern crossing the country from southeast to the northwest. The positive trend of
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the vernal flow is usually attributed to the earlier snow melting. This explanation, however,
does not answer the question why the temperature in these regions is locally higher? On the
other hand, recent publications illustrate that lower stratospheric ozone variability is projected
on the near-surface temperature, suggesting that ozone could be a factor altering not only
temperature variations, but also the snow melting and correspondingly the vernal river
outflow. Applying the artificial neural network approach, we found that in regions with an
increased ozone density the runoff variability is small and its trend is not significantly
different from zero. Oppositely, regions with reduced ozone density at 70 hPa are
characterised by strong discharge variability, and a positive trend. These results indicate that
despite the certain influence of synoptic processes on hydroclimatic conditions, some local
fluctuations in the lower stratospheric ozone could have their impact on the near-surface
temperature, and respectively on rivers’ discharge.

Pe3rome

PexxuMbT Ha OTTOKA HA PCKUTC 3aBUCHU B 3HAYUTCIIHA CTCIICH OT KIIMMATUYHHUTC YCJIOBHA.
Brorpeku ToBa, peruoHanHara crneuu@uka Ha KIMMaTHYHUTE MIPOMEHU U PEYHUs OTTOK BCe
ole He € 100pe u3siCHeHa U pa3dpaHa, 0coOeHo 3a bbnrapus. AHaAIU3BT HA IPOJIETHUS PEUEH
OTTOK B 22 XUAPOJOTHUYHM CTAHIMH, PA3IMOJIOKEHN Ha 18 peku, moka3pa, 4e B MOJOBUHATA OT
CTAaHOUUTC TCHACHLUATA € CTATUCTUYCCKU HC3HA4YMMa, JOKAaTO B Jpyrara II0JIOBUHA ¢€
3HauuTenHO nonokutenHa (0=0,05). CTaHIUUTE C MONOKUTEIHA TEHCHIUS ca TPYIUPAHU B
cnenuduIHa cxema, Mmpecuyaiia cTpaHara OT IOTOM3TOK KbM ceBeposaman. [lomokurenHara
TEHJICHIIMSI Ha MPOJIETHOTO OTTHYaHE OOMKHOBEHO C€ MPHUIMCBA HA MO-PAHHOTO TOINEHE Ha
cHeroBere. ToBa oOsicHeHHME 00avye HE OTroBaps Ha BBIIPOCA 3aI[0 TEMIleparypara B TE3U
peruonu e no-sucoka? Ot apyra cTpaHa, MOCIEIHUTE MyOIHKAIMK [TOKa3BaT, ye Mo-HUCKaTa
MPOMEHJIMBOCT Ha cTparocepHUsi O30H ce€ OTpa3siBa Ha TeMIleparypara B OJHM30CT 10
MOBBbPXHOCTTA, KOETO IMpeJIoiara, 4e 030HbT MOXe J1a Obe (pakTop, KOMTO MpOMeHs HE caMo
TCMIICPATYPHUTC KOHCGaHHH, HO W TOIICHCTO Ha CHCTOBCTC U CbOTBCTHO IMPOJICTHUA OTTOK Ha
pekute. [Ipunaraiiku moaxofa Ha M3KyCTBEHAaTa HEBPOHHA Mpeka, HHUE YCTaHOBUXME, Y€ B
PEruOHUTC C TMOBUIICHA IIIBTHOCT HAa O30H IIPOMCHJIMBOCTTA HaAa OTTOKAa € MajJlka U
TEHJCHIMATa My HE Ce pa3jnyaBa 3HAYMTETHO OT Hyla. HampoTuB, pernoHuTe ¢ HamajeHa
IUTBTHOCT Ha o30Ha npu 70 hPa ce xapakrepu3upar chbC CHIIHA MTPOMEHJIMBOCT HA OTTOKA U
MOJIOKUTENIHA TeHAeHIus. Te3u pe3ynTaTH MMoKas3Bar, Y€ BBIIPEKU ONPEAEICHOTO BIUSHUE Ha
CHHONTUYHHUTC NPOUCCHU BbPXY XUAPOKIMMATUYIHUTC YCJIOBUS, HAKOH JIOKAJIHH KOH€6aHI/I$I B
HUCKHUTE CJIOEBE Ha CTparocdepara MOrar Ja OKakaT BIUSHUE BBPXYy TeMmIeparypara B
OJIU30CT J10 MOBBPXHOCTTA U CHOTBETHO BbPXY OTTOKA HA PEKUTE.

I'-7-22

Tcherkezova, E., Vassilev, D., Yordanov, N., Markov, K., Varbanov, M., Gartsiyanova, K.,
Kolcheva, K.. Designing a Spatial Database for the Anthropogenic Impact on the Natural
Environment at River Basin Scale: A Case Study of the Chepinska River Basin (Western
Rhodope Mountains, Bulgaria). Bandrova T., Kone¢ny M., Marinova S. (Eds.). Proceedings,
9th International Conference on Cartography and GIS, 16-21 June 2024, Nessebar, Bulgaria,
Bulgarian Cartographic Associaion, 2024, ISSN:1314-0604, 365-372

Abstract

Research on the anthropogenic impacts on natural resources at the river basin scale and
solutions for its modeling are essential parts of river basin management. To manage the data
sets and information effectively, a unified and standardized geodatabase is necessary, which
should provide mechanisms for support the entering, storing, analyzing, and modelling spatial
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objects and phenomena. This paper presents the preliminary results oj' the technology for
designing a multi-disciplinary integrated spatial database on example of the Chepinska River
Basin using the PostgreSQL/PostGIS software. The process of the geodatabase design,
including its conceptual, logical, and physical modeling phases is related to the structuring of
both geospatial and non-geospatial data in different formats (e.g. vector - ESRI shape format),
raster (grids), tables, texts, photos, and metadata. Further activities of this work will focus on
the geodatabase upgrading, as well as on application of this database scheme in the
Chepelarska River Basin.

Pe3rome

W3cnenBaHeTo Ha aHTPOINOIEHHOTO BB3ICHCTBHE BbPXY MPUPOIHUTE PECYPCH B PEUHHS
0aceifH M pelIeHusITa 32 HETOBOTO MOJIEJMPAHE Ca CHIIECTBEHA YacT OT YIPABICHHETO Ha
peunute O6aceliHu. 3a eEeKTUBHOTO YNpaBJICHUE Ha HaOOpHUTE OT AaHHU M MH(popMmanuiTa e
HeoOxoauMa yHU(DWIIMpaHa W CTaHAapTU3UpaHa reobas3a JaHHHM, KOSITO Ja MPEAoCTaBs
MEXaHU3MH 32 BbBEX/IaHe, CbXpaHCHHE, aHAJIN3 U MOJEJIMPAaHEe HA IPOCTPAHCTBEHU OOEKTH U
sBiIeHus. B HacTosmara cTaTus ce MpeacTaBsAT MPEABAPUTEIHUTE PE3YNITATH OT TEXHOJIOTHATA
32 MPOEKTHpaHEe Ha MYITHIUCUMIUIMHAPHA MHTErpHpaHa IMPOCTPAHCTBEHa 0Oa3a JaHHU Ha
npuMepa Ha pedyHus OaceiiH Ha peka YenmmHCKa, Karo ce€ M3MOI3Ba COMTYephT
PostgreSQL/PostGIS. IlpouechT Ha mnpoekThpane Ha reo0a3ara JaHHH, BKIIOYUTEIHO
KOHIICTITYaTHUTE, JIOTHYECKUTe M (Qu3udeckuTe (a3u Ha MOJENUpPAHE, € CBBbpP3aH ChC
CTPYKTYpUPAHETO Ha TEONPOCTPAHCTBEHHM W HETCONPOCTPAHCTBEHU JaHHU B Pa3IUYHU
dbopmaru (Hanmpumep BekTopHu — ESRI shape dopmar), pactepamn (Mmpexu), TaOIUIM,
TeKCToBe, (ororpaduu U MeragaHHu. [lo-HaraTplIHMTE ASWHOCTH MO Ta3W paboTa e ce
CBCPEIOTOYAT BEPXY MOJCPHU3UPAHETO Ha Teoba3ara JaHHH, KAKTO W BBPXY MPHJIAraHEeTo Ha
Ta3u cxeMa Ha 0a3a JaHHU B OaceiiHa Ha peka Yernenmapcka.

I'-7-23

Bwpbanos, M. IUAMAHTEHATA WHAYCTPUSA — TJIOBAJIEH OB3OP. e-crincanue
Lleorpad®, 8, Usmanue va CHI] ,,bearapcku reorpadcku mopran — I'eorpad BI'™, 2024,
ISSN:2534-949X (online), 14-26

Abstract

The article analyzes the current state of diamond mining, production, and trade. It examines
spatial and temporal changes and trends in the industry and the impact of the COVID-19
pandemic and the Russia-Ukraine conflict on this industry. The conclusion outlines some
prospects for the development of this industry.

Pe3rome

B crarusta ce mpaBu aHadu3 Ha ChbBPEMEHHOTO CHCTOSTHUE Ha JOOMBA, MPOU3BOJACTBOTO U
ThproBUusaTa C IUAMAaHTH. I/IBCHCI[BaHI/I Ca MPOCTPaHCTBCHO-BPEMCBUTC IIPOMCHU U TCHACHIIUN
B oTpachia W BiusHUETo Ha KoBunm manaemusita u koHHMKTa Pycus-YkpaitHa BbpXy TO3U
oTpachi. B 3aKkiio4eHHETO ca M3J0KEHW U HIKOU MEpPCIEeKTHUBU 3a PA3BUTUETO HA Ta3u
HHIYCTPUS

I'-7-24

Tcherkezova, E., Markov, K., Varbanov, M., Genchev, S.. ASSESSMENT OF INLAND
WATER BODY EXTENT USING SENTINEL 2 IMAGERY: AN EXAMPLE FROM THE
BATAK RESERVOIR (WESTERN RHODOPES, BULGARIA). PROCEEDINGS of the
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Ha reo/ie3ucTuTe U 3emeycrpourtenute B boirapus, 2025, ISSN:2367-6051, 268-276

Abstract

Climate change and human activities significantly impact inland surface water bodies.
Effective water use and resource management depend on accurate delineation of water body
boundaries. The rapid development of geoinformation technologies over the past decades
provides an opportunity to apply Geographic Information Systems (GIS) and remote sensing
methods and techniques for water body delineation and for analysis their spatial and temporal
dynamics.

This study utilizes Sentinel-2 optical satellite images to analyse the surface water area
changes of the Batak Reservoir (Western Rhodopes, Bulgaria). The analysis covers two years
in two seasons: November (2022) and July (2024). It includes the calculation of several water
indices, e.g. Normalized Difference Water Index (NDWI), Sentinel Water Mask (SWM),
Water Ratio Index (WRI), threshold methods, and Object-Based Image Analysis (OBIA).

The results were compared with in-situ investigation and open source data from the Bulgarian
Ministry OfAgriculture and Food. They provide valuable spatial information on changes in
the Batak Reservoir area, which cannot be identified only by measuring its water levels. This
highlights the usefulness and effectiveness of processing satellite imagery data, which can be
applied to enhance the quality of existing data sets available from the East Aegean River
Basin Directorate (Plovdiv). Also, the methodological approach used in this study can be
applied for long-term monitoring of the spatial and temporal changes in the boundaries of the
Batak Reservoir.

Pe3rome

K.HI/IMaTI/I‘IHI/ITe HpOMeHI/I N YOBCHIIKara ,Z[GI>'IHOCT OKa3BaT 3HAYUTCIIHO BJIIMUSHHUC BI,pxy
MMOBBPXHOCTHUTE BOJHHU TeJla BB BBTPENIHOCTTA Ha cymara. EQEeKTUBHOTO M3MONI3BaHE Ha
Bodara u ynpaBneHHeTo Ha pecprHTe 3aBUCAT OT TOYHOTO oqepTaBaHe Ha I‘paHI/II_[I/ITe Ha
BOJIHUTE Teja. Bbp30TO pa3BUTHE HA TEOMH(POPMAIMOHHUTE TEXHOJIOTHH IPE3 MOCICIHHUTE
JIeCeTUJICTUsl TIPENOCTaBs BB3MOXKHOCT 3a IpWIaraHe Ha reorpad)cku HHPOPMAIMOHHH
cuctemu (I'MC) m mMeronu W TEXHUKH 3a NUCTAHIIMOHHO HAOIIOJEHWE 3a OuepTaBaHE Ha
BOJIHUTE TeJIa M 3a aHAJIM3 Ha TSAXHATa MPOCTPAHCTBEHA M BpeMeBa JMHAMHUKA.

Hacrosiioro u3cnenBaHe M3M0JI3Ba ONTHYHU CAaTEIUTHU M300paxeHus Sentinel-2 3a aHanus
Ha TPOMEHUTE B TUIONITA HAa MOBBPXHOCTHUTE BoAW Ha s30BUp barak (3amagnm Poporu,
bearapus). AHanu3bpT 0OXBaIla Ba TOIMHU B JiBa ce30HA: HoeMBpH (2022 r.) u tomu (2024 r.).
Toii BKITIOUBa M34MCIISIBAaHE HA HSAKOJKO BOAHH MHJEKCA, HAlpUMep HOpPMaIU3UpPaH HUHJIEKC Ha
pasnukata BbB BOAHOTO chabpikanue (NDWI), Sentinel Water Mask (SWM), ungexc Ha
BomHOTO choTHOMeHHEe (WRI), mparoBu meTonu n 00ekTHO-0a3upad aHAIN3 HA N300payKEeHUS
(OBIA).

Pesynrarute Osxa CpaBHEHM C MPOYYBAHUS HA MSCTO U JAHHU OT OTBOPEHH WM3TOUHHUIM Ha
MuHHCTEpCTBOTO Ha 3e€Menenuero W XpaHute Ha bearapusa. Te mnpenocraBar neHHa
MpocTpaHCTBeHa MH(pOpMaIus 3a MPOMEHUTE B paiioHa Ha s30BUp barak, kouto He morar nia
ObJaT WASCHTH(PUIMPAHU cCaMO 4Ype3 WM3MEpBaHE Ha HHUBAara Ha Bojxara. ToBa momdyepraBa
MOJIE3HOCTTA U €PEKTUBHOCTTA Ha 00pabOTKaTa Ha IaHHU OT CATSIIMTHH U300paKEHUsI, KOUTO
Morar fa ObJaT MPHIOKEHH 3a MOJ00psBaHe Ha KaueCTBOTO HA CHINECTBYBAIIUTE HAOOpU OT
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JaHHU, pepocTaBeHu ot Jupeknusra 3a M3rounoereiickus peuen 6aceiin (Ilmoaus). OcBen
TOBA METOAOJIOTMYHUSAT MOAXO, U3IIOJI3BAaH B HACTOSALIOTO M3CJIECABAHE, MOXKE 14 CE MPUII0KH
3a IBITOCPOYHO HAOIIOCHNE HA TIPOCTPAHCTBEHUTE M BPEMEHHUTE IIPOMEHH B TPAaHHUILIUTE Ha
sa30BuUp baraxk.
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UYepkesosa, E., Mapkos, K., Bep6anoB, M., T'enueB, C.. OLJIEHKA HA OBXBATA HA
BbTPEIIHOKOHTUHEHTAJIHU BOJAHU OBEKTHU C ITIOMOUITA HA CITBTHMKOBU
N30BPAXXEHMA OT SENTINEL 2 HA ITPUMEPA HA A30BUP ,,BATAK* (BAITA/IHU
POOIIN, BBJITAPUSA). I'eonesust, kaprorpadusi, 3emeyctpoiictso, roa. LXIV, 1-2, U3nanue
Ha Cbro3a Ha reojeszuctute U 3emeycrpourenure B bearapus - ®HTC, 2025, ISSN:2535-
0927, 26-29

Abstract

Climate change and human activities significantly impact inland surface water bodies.
Effective water use and resource management depend on accurate delineation of water body
boundaries. The rapid development of geoinformation technologies over the past decades
provides an opportunity to apply Geographic Information Systems (GIS) and remote sensing
methods and techniques for water body delineation and analysis of their spatial and temporal
dynamics.

This study utilizes Sentinel-2 optical satellite images to analyze the surface water area
changes of the Batak Reservoir (Western Rhodopes, Bulgaria). The analysis covers two years
in two seasons: November (2022) and July (2024). It includes the calculation of several water
indices, e.g. Normalized Difference Water Index (NDWI)1 Sentinel Water Mask (SWM),
Water Ratio Index (WRI), threshold methods, and Object-Based Image Analysis (OBIA).

The results were compared with in-situ investigation and open-source data from the Bulgarian
Ministry of Agriculture and Food. They provide valuable spatial information on changes in
the Batak Reservoir area, which cannot be identified only by measuring its water levels. This
highlights the usefulness and effectiveness of processing satellite imagery data, which can be
applied to enhance the quality Ofexisting data sets available from the East Aegean River
Basin Directorate (Plovdiv). Also, the methodological approach used in this study can be
applied for long-term monitoring of the spatial and temporal changes in the boundaries of the
Batak Reservoir.

PE3IOME

W3meHeHneTo Ha KiIMMara M 4YOBEUIKaTa JEHHOCT OKa3BaT 3HAYMTEIHO BIIMSHHUE BBPXY
BBTPEIIHUTE TMOBBPXHOCTHU BOAHHU OOekTH. E(DEKTHBHOTO BOAOIONI3BaHE, OllEHKaTa Ha
BOJIOMIOTPEOICHUETO U YNPABICHUETO HAa BOJHUTE PECYpCUTE 3aBUCAT B rojisiMa CTENEH OT
TOYHOTO OYEPTaBaHE HA TEXHUTE IPAHUIIN U IPOMEHHU.

bpp3oTo pasBuTHe Ha TeOMH(OPMALMOHHUTE TEXHOJIOTUH Ipe3 IMOCIEIHUTE IeCeTHIICTHS
MPEI0CTaBs BH3MOXKHOCT 3a Ipruiarane Ha reorpadckure nHpopmanuonuu cucremu (I'MC),
KAaKTO U ME€TOAN U TCXHUKU HA CIIBbTHHUKOBU JUCTAHIIMOHHU U3CJIICABAHUS 3a I/I,Z[GHTI/I(bI/II_II/IpaHe
Ha MOBbPXHOCTHHU BOJAHU OGCKTI/I.

B mHacTosmero m3cienBaHe ca M3MOA3BaHU ONTHYHHM CATCIIMTHH M300pakeHus Sentinel-2 3a
aHaJ M3 Ha MPOMEHUTE B IUIOLITA HAa MOBBPXHOCTHUTE BOAMU B s30BUD ,,barak® (3amagHu
Pononu, bearapus).
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AHanmu3bpT 00XBallla IBE TOAWHU B JIBA PA3IMUHU ce30Ha - HoeMBpH (2022 1) u ronu (2024 1.)
U TPU METOAOJOTUYHHU Toaxona. Toi BKIIIOYBA M3YMCISIBAHE HA CIICTHUTE BOJHU WHIEKCH:
HOpManu3upaH pasznukoB BogeH uHAEKc (Normalized Difference Water Index - NDWI),
Sentinel BogHa macka (Sentinel Water Mask), nanexc Ha BomHo choTHomeHue (Water Ration
Index - WRI), meron Ha mnparoBere (thresholding) u oOGekTHO-0a3upan aHanmu3 Ha
nzobpaxenus (OBIA).

Pesynrarute ca cpaBHeHHM C in situ wu3cienBaHe U CBOOOMHO IOCTHIIHU MJaHHH OT
MunuctepctBoTo Ha 3emeaenuero u  xpanute (M3X). Te mnpemoctaBaTr IieHHA
MpocTpaHCTBeHa WH(OpMAIUs 32 IPOMEHHUTE B 00XBaTa Ha S30BUDP ,,barak‘, KouTo He mMorar
na ObJaT WACHTH(QHUIMPAHW caMO 4Ype3 M3MEepBaHE Ha BOJAHHMTE HUBAa. ToBa TomuYepTaBa
MoJIe3HOCTTa Ha epekTrBHATa 00pabOTKa HA JAHHU OT CATEJIUTHU M300paXKEHUS U MOXE Ja
JONpPHUHECE 32 TOA00psBaHEe HA YIMPABICHUETO HA BOJHUTE PECYPCH, KAKTO W HA Ka4eCTBOTO
Ha CHIIECTBYBAaIIUTE HAOOpU OT JaHHHW, TMpPENoCTaBeHW oT baceliHOBa auMpeKnus
,3Tournobenomopcku paitoH (ITnoaus). ChIo Taka METOAOJIOTUYHHUAT TOIAXO, U3MOJI3BAH
B TOBa W3CIEABAaHE, MOXE Ja OBbJe TMPWIOKEH 3a IBJITOCPOYCH MOHUTOPUHT Ha
MPOCTPAHCTBEHHUTE U BPEMEBH MPOMEHHU B TPAHUIIUTE HA S30BHP ,,barak*.
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Kirin D., Zaharieva P., Zaharieva R., Patronov G., Varbanov M., Metodieva G., Kuzmanova
D.. ECOLOGICAL ASSESSMENT OF THE BOROVITSA RIVER, EAST AEGEAN SEA
BASIN. Land Reclamation. Earth Observation & Surveying. Environmental Engineering,
2025, ISSN:2393-5138, JCR-IF (Web of Science):0.3 Q4 (Web of Science)

Abstract

This study assesses the ecological state of the Borovitsa River, a tributary of the Arda River
sub-basin, and the Maritsa River basin using a methodology approved for the European Union
and Bulgaria. For the purpose of the study, in the spring of 2024, macroinvertebrates samples
were collected from the Borovitsa River near the village of Nenkovo (in the section between
Borovitsa Reservoir and Kardzhali Reservoir, according to Bulgarian river typology, this
section is classified as R14:“Sub-Mediterranean small and medium-sized rivers” according to
the typology of rivers in Bulgaria. The collected macrozoobenthos were taxonomically
identified. Fourteen taxa were identified, based on which key ecological metrics were
calculated — EPT taxa, Margalef species richness index (Dmg), Shannon-Weaver species
diversity index (H’), Pielou’s evenness index (E), Simpson’s dominance index (C) and biotic
index (BI). The findings provide valuable insights into the biodiversity and ecological status
of the Borovitsa River, contributing to regional water quality assessments and conservation
efforts.

Pe3rome

Hacrosmoro u3cnenBaHe oneHsiBa €KOJOTHYHOTO ChCTOSIHME Ha peka bopoBuila, IpUTOK Ha
noadaceiiHa Ha peka Apnaa, U Ha OaceifHa Ha peka Mapwuila, KaTo W3MOJI3BAa METOMOJIOTHUS,
onobpeHa 3a EBpomnelickust cbro3 1 bbarapus. 3a 1eauTe Ha U3CIeABAHETO MPE3 MPOoJIeTTa Ha
2024 r. ca cpOpanu mpodbu OoT MakpoOe3rpbOHauHM OT peka bopoBuia B GIM30CT A0 cemo
HenkoBo (B ydacTpka Mexy si30BHp bopoBuiia u sizoBup Kbpmkanu, chriacHo Obiarapckara
TUIIOJIOTHS HA PEKUTE, TO3H y4acThK € Kiacuduiupan karo R14: ,,Cpenn3eMHOMOPCKH MaJIKU
W CPEIHHU PEKH‘‘ ChITIAaCHO TUIOJIOTHATA Ha pekuTe B brarapus. CrOpaHuTe Makpo3000€HTOC
ca TaKCOHOMHUYHO uAeHTH(uumpanu. Maentudunupanu ca 4eTHUPUHAIECET TaKCOHA, BH3
OCHOBA Ha KOWTO Ca W3YMCJIEHU KIIFOYOBU €KOJIOTMYHHU nokazarenn — EPT TakcoHu, nHaeke Ha
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BUZI0BOTO OorarctBo Ha Mapraned (Dmg), nHAEKC Ha BUIOBOTO pazHooOpasue Ha lllanbH-
Yupwp (H’), unnexkc Ha paBHomepHoct Ha [lueny (E), uaaexc nHa qoMmuanpane Ha CUMIICHH
(C) u Owmormuen wunnexc (BI). Pesynrarute mnpenocraBar 1eHHa wuHboOpManus 3a
OMOpPa3HOOOpPa3UETO M EKOJIOTMYHOTO CBhCTOSIHME Ha peka bopoBula, NONpUHACAWKH 3a
OLIEHKaTa Ha Ka4eCTBOTO Ha BOAMTE B PETMOHA U 3@ YCUJIUATA 3a OIa3BaHE Ha OKOJIHATA Cpeja.
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Patronov G., Kirin D., Zaharieva R., Zaharieva P., Varbanov M.. ECOMONITORING
STUDIES OF GROUNDWATER AND SOIL FOR POLLUTION WITH OIL AND
PETROLEUM PRODUCTS. Land Reclamation. Earth Observation & Surveying.
Environmental Engineering, 2025, ISSN:2393-5138, JCR-IF (Web of Science):0.3 Q4 (Web
of Science)

Abstract

The results of ecological monitoring studies of groundwater and soils in the region of the city
of Plovdiv, East Aegean Basin, and Ecoregion 7 Eastern Balkans are presented. The studies
were necessary as a result of the repair activities carried out on a damaged oil pipeline. The
results obtained from the physicochemical monitoring of waters and soils are discussed
(electrical conductivity, odour, turbidity, pH, colour, anthracene, aromatic hydrocarbons,
acenaphthene, acenaphthylene, benzene, benz(a)pyrene, naphthalene, petroleum pyrene,
polycyclic petroleum products, fluorene, fluoranthene, phenanthrene, chrysene), with the
application of the existed standards. The exceedances of the monitored indicators of water
quality for irrigation of crops, for the adjacent sources of surface water, and these oils are
assessed. An ecological assessment of the studied groundwater and soils is presented. The
health risks from using anthropogenically influenced groundwater and soils for plants,
animals, and humans have been assessed. Measures to improve the ecological state have been
identified.

Pe3rome

IIpencraBenu ca pe3ylTaTUTe OT €KOJIOIMYHU MOHMTOPHUHIOBU M3CIIEABAHMS HA MOJI3EMHUTE
BOIM W TIOYBHUTE B paiioHa Ha rpajn [lmoBaus, M3rounoereiickus OaceitH um Exopernon 7
W3rounn bankanu. M3cnenBanusita ca HEOOXOOUMH B PE3yATaT Ha PEMOHTHUTE JIEHHOCTH,
MIPOBENICHH T10 MOBPECH HEPTOPOBO.

OOcpaeHn ca pe3ylrTaTuTe OT (U3MKOXMMHYHHS MOHUTOPHMHI Ha BOIUTE M IOYBHTE
(enmexTpuyecka TMPOBOIUMOCT, MHUPHUC, MBTHOCT, pH, 1[BAT, aHTpaueH, apoMaTHU
BBIVIEBONIOpOAH, areHadTeH, arneHadTuieH, OeH3zeH, OeH3(a)mupeH, HadTalWH, METPOJICH
MUPEH, NOJULIUKINYHU He(PTECHH MPOAYKTH, (uyopeH, (iayopaHTeH, (eHaHTPEH, XPU3EH), C
IpuiIaraHe Ha ChIIECTBYBAIIUTE cTaHAapTH. OIEHEHN ca MPEBHIICHUATa Ha HAOIOaBaHUTE
MOKAa3aTely 3a Ka4eCTBOTO Ha BOJATa 3a HAlosIBAHE HA KYATYPH, 32 ChCEIHUTE U3TOUYHUIN Ha
MOBBPXHOCTHH BOJAW M 3a Te3W HedTeHH mpoxyktu. I[IpencraBeHa € eKOJIOTMYHA OLEHKAa Ha
M3CJEeIBAaHUTE TIOA3EMHHU BOJH U MOYBH. OIEHEHU ca PUCKOBETE 32 37JPaBETO OT U3IMOI3BAHETO
Ha AHTPONOIEHHO IOBIMSHU MOA3EMHU BOAM M TIOYBH 3a PACTEHMS, XMBOTHH U XOpa.
Omnpenenenu ca MepKH 3a MoA0OpsIBaHE HA €KOJIOTHYHOTO ChCTOSIHUE.
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Kirin D., Zaharieva R., Zaharieva P., Varbanov M., Patronov G., Metodieva G.
ECOLOGICAL MONITORING OF THE PARVENETSKA RIVER, PART OF THE
MARITSA RIVER WATERSHED. Land Reclamation. Earth Observation & Surveying.
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Environmental Engineering, 2025, ISSN:2393-5138, JCR-IF (Web of Science):0.3 Q4 (Web
of Science)

Abstract

This study aims to carry out ecological monitoring of the surface water of the Parvenetska
River (Eastern Aegean Sea region, Southern Bulgaria). For the study, samples of
macrozoobenthos were collected in the spring of 2024 — a basic biological quality element
according to the Water Framework Directive. The taxonomic affiliation of macroinvertebrates
was determined, and 26 taxa were identified. The number of EPT taxa, % (Oligochaeta &
Diptera), % Filtering feeders, % EPT taxa, German trophic index, and species diversity
indices were calculated. As a result of the study, it was established that in the studied biotope,
macroinvertebrate taxa of sensitivity group C (relatively tolerant forms) dominate, followed
by taxa of group B (less sensitive forms).

Pe3rome

Hacrosimoro wm3cnenBaHe uMa 3a Iell  Ja IMPOBENE E€KOJOIMYEH MOHMTOPUHI Ha
MOBBPXHOCTHUTE BOAM Ha peka I[IbpBeHenka (u3rouyHa yact Ha Erelicko mope, FHOxna
boearapus). 3a wuscnmeaBaneto mpe3 mposnerra Ha 2024 1. Osixa cpOpaHuM TpoOM  OT
MaKpo3000€HTOC — OCHOBEH OHMOJIOTMYEH €JeMEHT 3a KadecTBO ChINIacHO PamkoBara
IVpeKTHBa 3a BoxuTe. bemie ompeneneHa TaKCOHOMUYHATa IPUHAMJICKHOCT Ha
MakpoOe3rppOHauHuTe M Osxa uaeHTUUIMpanu 26 TakcoHa. M3umcienun ca OpoAT Ha
takconute EPT, % (Oligochaeta & Diptera), % ¢untpupaiu XxpaHemu ce opranusmu, %
takcoHu EPT, HeMcku TpoduueH MHIEKC U UHACKCH Ha BUJOBOTO pasHooOpaszue. B pesynrar
Ha H3CIEBAaHETO € YCTaHOBEHO, Y€ B M3CJIEBaHMA OMOTON IpeolrnajaBaT TAaKCOHM Ha
MakpobOe3rppOHauHu 0T uyyBcTBUTEeNHA Tpyna C (OTHOCHUTENHO TOJEPaHTHH (POpMN),
CIJIe/IBaHU OT TaKCOHHU OT rpyna b (mo-manko 4yBCTBUTETHH HOPMH).
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Emilia TCHERKEZOVA, Kalin MARKOV, Marian VARBANOV, Elitsa ZAREVA.
REMOTE SENSING AND GIS APPLICATION IN SURFACE WATER QUALITY
RESEARCH IN THE CHEPINSKA RIVER BASIN (WESTERN RHODOPES,
BULGARIA). International Journal of Conservation Science (IJCS), Volume 16, Issue 3,
2025, ISSN: 2067-533X, DOI: 10. 36868/11CS.2025.03.26

Abstract

Unlike traditional water sampling methods for surface water quality analysis and assessment,
satellite imagery has good spatial and temporal coverage, allowing analysis of large areas. In
this work, we used satellite data from the Copernicus Sentinel-2 satellite mission, digital
elevation model (DEM), and GIS techniques and methods to extract water bodies in the
Chepinska River Basin (Western Rhodopes). The obtained results were analyzed together with
the water quality analysis outcomes of in situ measurements and surface water samples, data
from the Executive Environmental Agency of the Ministry of Environment and Water, the
Ministry of Agriculture, Food, and Forestry, Bulgaria, and high-resolution Global Surface
Water Datasets (1984- 2021). The integrated GIS-based analysis allowed us to determine the
extent of water bodies in different years and seasons, the degree of surface water pollution,
and the points for long-term monitoring of river water quality in the investigated area. The
obtained results are also useful for improving the quality of existing data sets available from
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other sources, such as the East Aegean River Basin Directorate (Plovdiv), and for supporting
the Chepinska River basin management.

Pe3rome

3a pa3nuka OT TPaJWIMOHHHUTE METOIU 3a B3eMaHE Ha MPOOM OT MOBBPXHOCTHH BOAM 32
aHaJIM3 W OlEHKAa Ha KayecTBOTO UM, CaTCIIUTHUTE H300pakeHHsi uMar ao00po
MPOCTPAHCTBEHO M BPEMEBO IMOKPUTHE, KOETO TO3BOJSBA aHAIW3 HA TOJEMH IUIomm. B
HacTosiara padoTa H3MOJ3BaXMe caTeJMTHH JaHHW oT mucusata Copernicus Sentinel-2,
udpos monen Ha peneda (LIMP) u T'MC TexHuKy 1 MeTONM 3a U3BIMYAHE HA BOJHU 0OCKTH
B OaceitHa Ha peka YenuHcka (3amanuu Pomonm). [lonmyduennte pesyntaru 0sixa aHaIu3HpaHd
3a€HO C PEe3y/ITaTUTE OT aHaIM3a Ha KaueCTBOTO Ha BOAATa OT M3MEPBAHUS Ha MSICTO U mpodu
OT TOBBPXHOCTHM BOAM, AAHHU OT M3NmbiaHWTENHAaTa areHuus IO OKOJHAa cpela KbM
MUHUCTEPCTBOTO HA OKOJTHATA Cpeia U BOAUTE, MHUHHCTEPCTBOTO HA 3eMEACIUETO, XPAHUTE U
ropute Ha bbiarapus U BHCOKOpa3AeNUTETHHU TNI0OAaNHU 0a3u JaHHU 3a MOBBPXHOCTHU BOJAU
(1984-2021 r.). Uuterpupanusar aHanu3 Ha Oazara Ha ['MIC HM mO3BONMM A2 ONpeneInM
pa3MepuTe Ha BOJHUTE OOEKTH Mpe3 pa3ivyHU TOJWHU M CE30HU, CTETIEHTa Ha 3aMbpCsSBaHe
Ha TTOBBPXHOCTHUTE BOIU U TOYKHUTE 32 ABITOCPOYHO HAOIIOACHHIE HA KaYeCTBOTO HA PEYHHUTE
BOIM B MpoyuyBaHUs paiioH. [lomydenurte pesyntaru ca MOJIe3HHM U 3a MONOOpsSBaHE Ha
Ka4eCTBOTO Ha ChHIECTBYBAIIUTE HAOOpPH OT NaHHU, AOCTBIIHHU OT APYrd M3TOYHHIIH, KATO
Hupeknusara 3a Oaceiina Ha W3tounoereiickutre pexku ([lnoBmuB), M 3a moamomaraHe Ha
YIpaBJICHUETO Ha OaceifHa Ha peka UenuHcka.
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Roukova, P, Varbanov, M, Ravnachka, A, Van Hamme, G, Lockhart, P.M. Global
Commodity/Value Chain Approach to Assess the Position of Regions in the European and
Global Economy. 2012, 1-31

Introduction

The globalization of economic activities and the delocalisation of production is a dynamic
process with high complexity leading to a great diversity of organizational forms, network
configuration and changes of functions ensuing from the distribution of power - control and
rent distribution. The delocalization forms are structured temporally, spatially and by sector,
and the diversity of organizational forms and production networks is a result of changing
patterns of competition and governance in global contracting (Pickles et al., 2006). A complex
of factors as world trade policy, branch-specific factors and country/region-specific factors are
shaping the current world and EU economic map. The spatial fragmentation of production and
services within European regions has been changed significantly and has deepened the
integration between OMS and NMS in recent decades. The drive of EU producers to source
production and services from CEE countries was mainly attributable to international trade
regulations, particularly the outward processing trade regimel (OPT) (Smith et al., 2005). In
addition, factors such as geographical proximity in physical, social and cultural terms, skilled
working force and economic traditions influence considerably relocation of industries within
Europe (Pickles et al., 2006, Roukova et al., 2008). This paper focuses on the position of EU
and CEE countries from the prospect of global value chains and production networks and its
impact on the division of labour on the cases of two industries - traditional textile and clothing
sector and highly fragmented sector of software. The paper attempts to provide an overview
on the findings from the literature discussing effects of growing interconnection and
interdependence between EU countries and the role of the CEE countries in sustainability and
competitiveness of EU economy. It is organized in the following parts: theory and research

30



background and two sections presenting key findings, facts and figures about selected
industries.

BonBenenue

I'moGanu3anusara HA MKOHOMHUYECKHTE JECWHOCTH W JEIOKAIM3alus Ha MPOU3BOJACTBOTO €
JVMHAMUYEH MPOLEC C BUCOKA CTENEH Ha CI0KHOCT, KOMTO BOAU JI0 TOJIIMO pa3HOOOpazue oT
OpraHu3aloHHN (GOpMH, KOH(QUTYpallMd Ha MPEXKH U TPOMEHH BBB (DYHKIMHUTE,
MIPOU3THYAIIN OT pa3lpelelCHUeTO Ha BJIACTTA, KOHTPOJIA U pa3lpeleiIeHUETO Ha peHTara.
dopmuTe Ha AEOKAIU3AIMs ca CTPYKTYpUpaHU BbB BPEMETO, IPOCTPAHCTBOTO U IO CEKTOPH,
a pa3sHOOOpa3HeTo Ha OPraHU3alMOHHUTE (OPMH U ITPOU3BOJCTBEHUTE MPEXKH € PEe3ylTar OT
MPOMEHSALINTE C€ MOJAETN Ha KOHKYPEHLUS U yrpasieHue B riiodannute gorosopu (Pickles et
al., 2006). Kommiekc oT ¢akTopu KaTo CBETOBHATa THPrOBCKAa IMOJMTHKA, CHEMU(DUYIHMA 3a
oTpaciuTe (HakTopu U CrieHU(pUYHU 32 CTPAHUTE/PETHOHUTE PaKTOpU OPOPMAT HACTOSIIATA
nkoHOMHYecKa Kapra Ha cBeTa u EC. [IpocTpancTBenara gparmeHTanust Ha IPOU3BOJICTBOTO
U YCIYTHTE B €BPOINEHCKUTE PETrMOHH CE€ NMPOMEHH 3HAYMTEIHO U 33bJI00YM MHTErparusaTa
Mexkny OMC nu HMC npe3 nocnennute necetunetvs. CTpeMexbT Ha TPOU3BOJUTEIUTE OT
EC na naGaBst mpou3BojacTBOTO M ycimyrute ot crpanure ot LIUE ce apmkeme rmaBHO Ha
MEXYHApOIHUTE THPrOBCKU IPaBUIIA, IMO-CIELUAJIHO HAa PEeXXMMa Ha BbHIIHA oOpaborkal
(OPT) (Smith et al., 2005). OcBen ToBa (hakTopHu Kato reorpadckara 61U30CT B HPU3NUYECKH,
COLIMAJIEH U KYJITYpEH IUIaH, KBaJu(uipaHara paboTHa CUla U UKOHOMHUYECKUTE TPaJULUU
OKa3BaT 3HAYUTEJIHO BIMSHUE BBPXY IPEMECTBAHETO HAa IPOMHILIEHOCTTa B PAaMKHUTE Ha
EBpomna (Pickles et al., 2006, Roukova et al., 2008). Hacrosimara cratust ce pokycupa BbpXy
no3unuara Ha ctpanute oT EC u LHEC ot mieana Touka Ha 1100aJHUTE BEPUTH HA CTOMHOCTTA
U NPOU3BOJICTBEHUTE MPEKU M TSIXHOTO BB3JCHCTBUE BHPXY pa3/eleHUETO HA Tpyla B JBa
CEKTOpa — TPaJUIIMOHHUS TEKCTHJICH M LIMBALIKU CEKTOP M CHJIHO ()parMEHTUPAHUSI CEKTOP
Ha codryepa. Crarusatra ce OmuTBa Ja Jaje oO0Ila IpeAcTaBa 3a 3aKJIIOYEHUsATa OT
JUTEeparypara, B KOATO c€ OOCHXKIar epeKTHTEe OT HapacTBallaTa B3aHMOCBBP3aHOCT U
B3aUMO3aBUCUMOCT MexAy ctpanute oT EC u ponsita Ha crpanuTte ot LIWE 3a ycroliunBocTTa
U KOHKYPEHTOCIIOCOOHOCTTa Ha nkoHoMmukata Ha EC. Ts e opranu3upana B CICTHUTE YaCTH:
TEOpPETUYHA U M3CJIEI0BATENICKA OCHOBA M JIBE CEKLIMU, B KOUTO CE€ IPEICTAaBAT OCHOBHUTE
3aKJII0YeHUS, GakTh 1 udpyu 32 N30paHu UHIYCTPUH.
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Van Hamme, G., K. Pain,, C. Didelon, A. Montanari, C. Karlsson, Roukova, P., Varbanov, M.,
Ravnachka, A., et al. TIGER - Territorial Impact of Globalization for Europe and its Regions.
Final scientific report. ESPON & Université Libre de Bruxelles, 2012, ISBN:978-2-9600467-
6-2, 1-72

Introduction

In the strategic policy documents of the EU, globalization is identified as one of the four main
challenges facing European regions in the future. Generally, globalization is seen as a very
positive phenomenon for Europe: "Europe will continue to benefit from being one of the most
open economies in the world but competition from developed and emerging economies is
intensifying". (EC, 2010a). And the way Europe will benefit from globalization is clearly
associated with its openness: "Global growth will open up new opportunities for Europe's
exporters and competitive access to vital imports. All instruments of external economic policy
need to be deployed to foster European growth through our participation in open and fair
markets world wide... A part of the growth that Europe needs to generate over the next decade
will need to come from the emerging economies as their middle classes develop and import
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goods and services in which the European Union has a comparative advantage. As the biggest
trading bloc in the world, the EU prospers by being open to the world and paying close
attention to what other developed or emerging economies are doing to anticipate or adapt to
future trends." (EC, 2010a). Though the EU 2020 admits that globalization "puts pressure on
some sectors of our economy to remain competitive", the potential impact on social and
territorial cohesion is explicitly mentioned neither in the EU 2020 strategy nor in the policy
documents focusing on territorial development such as the Territorial Agenda 2020.

This is the primary aim of this report to inform about the spatially unequal participation of
European territories in the global economy - in their form and intensity - as well as the uneven
abilities of European territories to resist global competitive pressure or to grasp opportunities
of external and emerging markets. The diagnosis resulting from these analyses should inform
policy makers about the place of Europe and European territories in the global economy at
three different levels of interrogation:

1. How should Europe position itself in the global economy?

In the Policy documents, it is stated that "The success of the EU 2020 strategy will depend not
only on the integration between Europe's regions but also on their integration with
neighbours, and even with worldwide relationships". In this context, the project will inform
on the intensity and the nature of the relations between Europe and the rest of the world.

ii. Which territorial policies can help to improve the position of Europe in the world,
while at the same time improving territorial cohesion?

By addressing the complex link between competitiveness and openness and connectivity of
European territories at different scales, this report will discuss whether the accent put on
Metropolitan areas because they "play an important role in sustaining the EU's global
competitiveness" (EC, 2011b) can be reconciled with the objective of territorial cohesion and
"contribute to reducing the strong territorial polarisation of economic performance, avoiding
large regional disparities in the European territory by addressing bottlenecks to growth in line
with Europe 2020 Strategy" (EC, 2011b).

1il. How can European territories improve their performance in the global economy? By
informing about the unequal ability of European territories in the global economy, we go a
step further to reflect regional policies at local/regional level that takes into account the
position of territories in the global economy.

The report is structured the following way: the first chapter describes the key drivers of
globalization and particularly highlights the territorial impacts of globalization; the second
chapter addresses the position of Europe, European regions and cities in the global economy
at different scales by taking into account global flows of very different nature (human,
economic, transport etc.); the third chapter informs about the main policy questions
mentioned above.

BonBenenue

B crparernueckure qokymentd Ha EC mobanu3zanusra e onpeaeneHa Karo eHO OT YeTHPUTE
OCHOBHHU MpEIN3BUKATEICTBA, MPeI KOUTO 1€ ObJaT U3MPaBEHU €BPOINEUCKUTE PETHOHU B
Oobaente. Karo nsmo miobanu3zamusra ce pasmiekaa KaTo MHOTO TOJIOKHTETHO SBICHHUE 3a
EBpomna: ,,EBpona mie npoabsmku Aa ce Bb3MOJ3Ba OT (hakTa, 4e € eHa OT Hal-OTBOPEHUTE
UKOHOMHMKU B CB€Ta, HO KOHKYPEHIMSTa OT CTpaHa Ha pPa3BUTUTE U HOBOBb3HUKBAIIWUTE
nkoHomuku ce 3acwiBa“. (EK, 2010a). HauuusT, mo koito EBpoma e ce BB3MON3Ba OT
100anu3ausiTa, € ICHO CBbp3aH C HeifHaTta OTBOPEHOCT: ,,[TOOATHHUAT pacTex Ie OTBOPH
HOBHU Bb3MOYKHOCTH 3a €BPONENCKUTE U3HOCUTEIN U KOHKYPEHTEH JOCTBII 10 KU3HEHOBAKHU
BHOCHM CTOKM. HeoOxomumMo e ma ce Hu3MoA3BaT BCHYKM HMHCTPYMEHTH Ha BBHIIHATA
MKOHOMMYECKA MOJINTHKA, 32 J]a C€ HAChPYM E€BPOIEHUCKUAT PACTEX Ype3 HAIIETO y4acTHE B
OTBOPEHH U CIPABEAIMBH M1a3apH IO LEIHs CBAT... YacT oT pactexa, koiTo EBpona TpsiOBa na
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reHepupa Tpe3 CIEABALIOTO JeceTHSeTHe, 1e TpsOBa Oa J0iAe OT HOBOBBH3HHKBAILUTE
MKOHOMUKH, Thil KaTO TEXHUTE CPEIHU KJIACH CE pPa3BUBAT U BHACAT CTOKH U YCIYTH, B KOUTO
EBponeiickuar chi03 MMa CpaBHUTENHO NpeAuMCcTBO. Karo Hal-ronsiM THProBCKU OJIOK B
ceeta, EC npocnepupa, Karo € OTBOPEH KbM CBETa U 00pbIlla CIeUaTHO BHUMAaHUE Ha TOBA,
KOETO TPAaBAT APYTUTE PA3BUTH WM HOBOBH3HHMKBAIIM WKOHOMHKH, 32 J1a IPEABUIAT WU J1a
ce amantupar keM Obaemmure TeHacHIMU. (EK, 2010a). Berpeku ve B crparerusita ,,EBpona
2020 ce mpu3HaBa, 4ye rodanu3anusiTa ,,0Ka3Ba HATUCK BbPXY HIKOM CEKTOPH Ha Hallara
WKOHOMHMKA Jla OCTaHaT KOHKYPEHTOCIIOCOOHHU®, TOTCHIIMATHOTO BB3JCHCTBUE BBPXY
COILIMATTHOTO U TEPUTOPUATHOTO CONMMKaBaHE HE CE€ CIIOMEHABa M3PUYHO HHUTO B CTPATETHUSITA
»EBpora 2020°, HUTO B MOJUTHYECKUTE ITOKYMEHTH, HACOUYEHH KbM TEPUTOPHATHOTO
pa3Butue, karo Tepuropuannara nporpama 2020.

ToBa e ocHOBHara Iiel Ha HACTOSAMIMS JOKJIAL — Ja HHOpMHpa 3a HPOCTPAHCTBEHOTO
HEPABEHCTBO B yYACTUETO HA €BPOMNEHCKUTE TEPUTOPUH B CBETOBHATA HKOHOMHUKA — 110 (hopma
Y UHTEH3UBHOCT — KaKTO U 32 HEPABHOMEPHUTE CIOCOOHOCTH Ha €BPONEICKUTE TEPUTOPHUH J1a
YCTOST Ha TIO0ANHHUS KOHKYPEHTEH HATHCK WM J1a CE€ BB3MOJI3BaT OT BH3MOXKHOCTHTE Ha
BBHIIIHUTE W HOBOBB3HUKBAIIUTE Ma3zapu. JlMarHoszara, mocraBeHa B pe3ylTaT Ha Te3u
aHaM3M, cienBa Aa WHGOpPMUpa TMONUTUIMTE 3a MICTOTO Ha EBpoma u eBpomeiickute
TEPUTOPHUH B CBETOBHATAa MKOHOMHKA Ha TP Pa3JIMYHH HHBA Ha pa3IiiexkIaHe:

1. Kak Tpsi0Ba na ce nozunmonupa EBporna B cBeToOBHAaTa MKOHOMHKA?

B nonuTtuyeckuTe TOKyMEHTH C€ MOCOYBa, Y€ ,,yCIEeXbT Ha crparerusita ,,EBpona 2020 me
3aBUCH HE CaMO OT MHTETpalusiTa MeXy peruonuTe Ha EBporia, HO ¥ OT TsAXHaTa UHTEeTrpanus
CbC CBCEIUTE MM, a JOPU M OT OTHOUIEHUATA UM C OCTAHAIUS CBAT . B TO3M KOHTEKCT
MPOEKTHT IIle MpeAocTaBu WH(GOpMAIUs 32 MHTCH3MBHOCTTA U XapaKTepa Ha OTHOIICHHUATA
Mexay EBpona u octaHanus CBST.

il. Kowu TepuTopraiHy MOTUTHUKK MOTaT J1a CIIOMOTHAT 3a MO00psiBaHe Ha TO3UIIHMITA HA
EBpora B cBeTa, KaTto ChIIEBPEMEHHO MMOA00PABAT TEPUTOPHAIHOTO COMIKaBaHe?

Karo pasmmexna crmokHara Bpb3Ka MEXKAY KOHKYPEHTOCIOCOOHOCTTAa M OTBOPEHOCTTa M
CBBbP3aHOCTTA Ha €BPOMEUCKUTE TEPUTOPUU HA Pa3IMYHM PaBHUINA, HACTOSIIUAT JOKJIAJ I1e
00CHIM ANy aKIEHTHT, TOCTABEH BHPXY METPOIOJIHUTE palilOHH, 3aII0TO T€ ,,ATPAsT Ba)KHA
poJIs 3a MOIIBPIKAHETO Ha TobamHara KoHKypenTtocnocobnoct Ha EC* (EK, 20116) moxe na
OBbJIe ChINIACYBAH C IIEJITA 32 TEPUTOPHUATTHO COMIKAaBaHe U ,,J1a TOTPUHECe 3a HaMalsIBaHe Ha
CHJIHAaTa TEpUTOpUATHA MOJSPHU3AIUs HAa MKOHOMHUYECKUTE PE3ylTaTd, KaTto ce u30erHar
rOJIE€MU PErMOHAJIHU Pa3jinuvs Ha €BpONEHCKa TEPUTOPHS Upe3 MPEOJIONIIBAaHE HA MPEUKUTE
TIpe pacTexa B ChOTBETCTBUE ChC cTparerusta ,,Espoma 2020 (EK, 20116).

1. Kak eBpomeiickuTe TEpUTOpUM MOTaT Ja MOJ0OPSAT CBOUTE pe3yATaTH B Io0aiHaTa
ukoHomuka? Karo wmHbopmupame 3a HEpaBHOCTOWHUTE BB3MOXKHOCTH Ha E€BPOIEHCKHUTE
TEPUTOPHH B TIIOOAIHATAa UKOHOMUKA, HUE TIPABUM OIIIE €[HA CTHIIKA HAMpe] KbM OTpa3siBaHE
Ha PErMOHAHUTE MOJIUTUKN HA MECTHO/PETHOHAIHO PaBHUILE, KOUTO OTUYUTAT MO3UIUATA HA
TEPUTOPUUTE B TIOOAHATA MKOHOMHKA. JIOKIAmAbT € CTPYKTypUpaH MO CICIHUS HAYHH:
I'bpBaTa IvIaBa ONKMCBA OCHOBHHUTE MABIDKEHIM CHJIM Ha mIoOainu3anusaTa U IO-CIEeNUaIHO
nmogyepTaBa TEPUTOPHAIHOTO BB3ICHCTBHE HA IIOOANM3aIMsITa; BTOpaTa IaBa pasriexkia
nosioxkeHueTo Ha EBporma, eBpomneiickuTe perioHd U TPajioBe B CBETOBHATA MKOHOMHKA Ha
pa3NMYHMA PABHMINA, KAaTO CE€ OTYUTAT TIOOATHUTE MOTOLM OT MHOTO pas3lIMdeH XapakrTep
(4oBeIIKM, NKOHOMUYECKH, TPAHCIIOPTHHU U JIp.); TpeTara INaBa MperocTaBs nHpopMaius 3a
OCHOBHHUTE NOJUTHUYECKH BBIIPOCH, CIOMEHATH MIO-TOPE.

I'-8-3

JlunakoB JI, Banesa P, [Tamoga JI, BepbanoB M, AneBa U, SukoB I1. Akanemus ,,Most 3eneH
rpan’. IIpod. Mapun Jlpunos - Codus, 2020, ISBN:978-619-245-086-1, 184 Penomupano
MEXIyHAPOIHO U3/IaTEICTBO
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The monograph summarizes the main results of the implementation of the scientific-
educational project "Academy “My Green City" of the National Institute of Geophysics,
Geodesy and Geography at the Bulgarian Academy of Sciences, funded by the program
"Education with Science" of the Ministry of Education and Science. The purpose of the book
is to support the educational process in science classes of secondary schools in the country, as
well as to acquaint readers with scientific methods and approaches to work with data and
information about the environment. The main emphasis is placed on the methods for research
and visualization Ofelements of the urban environment through a geographic information
system (GIS). Basictheoretical and practical Instructionsfor working with QGIS - open source
GIS are systematized. The focus is on three components of the urban environment - air, waters
and urban green areas, which occupy an essential place in the study of the environment and its
protection. Scientific methods for research of basic parameters of the quality of the
atmospheric air, waters and green areas on the example of the city of Sofia are presented in a
common language. There is also a place for sites of the capital cultural and historical heritage
in connection with the development of educational routes. The main results are demonstrated
with the preparation of thematic maps for the territory of Sofia. The monograph is intended
for science professionals, teachers, students and anyone interested in modern geographic
information technology and lifelong learning.

Pe3rome

B monorpagusta ce 0000IIaBaT OCHOBHHTE pE3ylITaTd OT H3MBJIHEHHETO HAa HAy4HO-
oOpasoBaTeTHUS TPOCKT ,,Akazgemusi ,,MosT 3eneH rpaa’ Ha HamuoHaJHHS WHCTUTYT IO
reodusuka, reoqe3usi u reorpagus npu beiarapcka akagemus Ha HaykuTe, (pMHAHCHpaAH IO
nporpama ,,O6pa3oBaHue ¢ Hayka" Ha MUHHCTEpCTBO HAa 00pa30BaHMETO W Haykara. llenTa Ha
KHUTaTa € Ja MOAINOMOTrHEe OOpa3oBaTeNHUs MPOIEC B YaCOBETE IO NMPUPOIHU HAYKH Ha
CPOIHHTE Yy4YWIMILA B CTpaHaTa, KaKTO W Ja 3all03Hae 4YWTaTelIuTe C HAy4YHU METOOU U
MOJXOAM 3a paboTa C JaHHU U MHPOpMAIHs 32 OKoHaTa cpena. OCHOBEH aKIEHT € MOCTaBeH
Ha METOAWTE 3a M3CJIeIBaHE W BHU3YyaJlIM3allksl Ha €JIEMEHTH OT TIpajcKara cpena upe3
reorpadcka unpopmarmonna cucrema (I'MC). Cuctemaruzupanu ca 0a30BU TEOPETUYHH U
npakThyecku ykazanus 3a padora ¢ QGIS - TUC ¢ otBopeH koa. DOKyChT € BBPXY TpH
KOMIIOHEHTa Ha TpajcKara cpefa - Bb3AyX, BOAU M T'PAJICKU 3€JEHH IUIOLIM, KOUTO 3aeMar
BaXHO MSCTO B M3y4yaBaHETO Ha OKOJIHATa cpela W HeWHoTo omas3BaHe. I[IpencraBeHu ca Ha
OOIIONOCTBIICH €3UK HAyYHH METOAM 3a M3CJIe/lBaHe Ha OCHOBHH IapaMeTpH Ha KaueCTBOTO
Ha aTMOC(EepHHUS Bb3AYyX, BOAUTE U 3€JCHUTE TUIOMHU Ha npumMepa Ha rp. Codus. OTneneHo e
MSICTO M Ha OOEKTH Ha KYITYPHO-MCTOPUYECKOTO HACJIEICTBO Ha CTOJMIIATA BbB BPbB3Ka C
pa3paboTBaHeTo Ha oOpa3oBaTelHU MapHIpyTh. OCHOBHUTE PE3yATaTH ca JIEMOHCTPUPAHH C
M3TOTBSIHETO Ha TEMAaTHYHU KapTu 3a Ttepuropusita Ha rp. Codusa. Monorpadusra e
MpelHa3HauYeHa 3a CHEHAIMCTH B O0JacTTa Ha NPUPOJHUTE HAyKH, YUUTENIH, YUCHULHU U
BCUYKH, KOUTO TMPOSIBABAT MHTEPEC KbM CHBPEMEHHUTE I'€OMH(DOPMAIIMOHHH TEXHOJOTHU H
yud€He Tpe3 Lenus KUBOT.
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Mapuan BowpOanoB, Hukonaii CrosiHoB, /lnana PaGamxueBa, Anoctonmoc Amocrony, TaHs
Bacunesa, 3opauna Yonakosa. HALITUOHAJIHA HAYYHA TIPOT'PAMA ,,OITA3BAHE HA
OKOJIHATA CPEJA U HAMAJISIBAHE HA PUCKA OT HEBJIAI'OITPUATHU
ABJIEHUSA U TTPUPOJHU BEACTBUSA - PE3VJITATU U ITIOCTUXXEHUW . Hanmmonanuo
M3/IaTeJICTBO 3a Hayka W oOpaszoBaHme ,,A3-Oyku MHHHCTEPCTBOTO Ha OOpa30BaHHETO W
Haykarta, 2024, ISBN:978-619-7667-71-4, 41, 87-128

Introduction

34



The National Scientific Program "Environmental Protection and Reduction of the Risk of
Adverse Phenomena and Natural Disasters" was initiated by Council of Ministers Decree No.
577/17.08.2018.

The title of the Program contains two key phrases, namely "environment" and "adverse
phenomena and natural disasters." In the context of the Program, these phrases mean the
following:

Environment: atmosphere, hydrosphere, lithosphere, cryosphere, biosphere, technosphere and
sociosphere (also considered in the context of expected climate change).

Adverse phenomena and natural disasters:

— droughts, storms, hailstorms, floods, fires, sea disturbances, soil erosion, pests;

— earthquakes, movements along active fault lines, landslides, rockfalls, mudslides, man-made
pollution from industrial, transport, domestic, drilling, and mining activities;

— significant deterioration in the quality of the climate, air, water, soil, and their impact on the
quality of life, public health, and the state of ecosystems and ecosystem services.

This is a large-scale six-year program with a budget of BGN 6,000,000, which brings together
the research efforts of scientists from the following organizations:

— Bulgarian Academy of Sciences, including the National Institute of Geophysics, Geodesy
and Geography; the Forest Research Institute; the Academician Emil Dzhekov Institute of
Electronics; the St. Dimitrov Geological Institute; the Prof. Fritjof Nansen Institute of
Oceanology; the Institute of Biodiversity and Ecosystem Research; the Institute of Mechanics;
the Institute of Information and Communication Technologies; Institute of Nuclear Research
and Nuclear Energy; Institute of Plant Physiology; Institute for Climate, Atmosphere and
Water Research; Institute of General and Inorganic Chemistry, Center for National Security
and Defense Studies.

— Sofia University "St. Kliment Ohridski"

— Agricultural Academy

— Mining and Geology University "St. Ivan Rilski"

— University of Chemical Technology and Metallurgy

— Forestry University — Sofia

— University of Architecture, Civil Engineering and Geodesy.

The main objective of the Program is to conduct fundamental and applied scientific research
aimed at ensuring a sustainable, favorable, and safer living environment for the population of
the Republic of Bulgaria.

To achieve the main objective, the following specific objectives have been set:

1. Conducting targeted fundamental research: developing or adopting methodologies and
conducting reliable, comprehensive, and detailed research on:

— the spatial and temporal diversity of parameters and characteristics of the surface
atmosphere and their impact on quality of life, health risks, and the state of ecosystems;

— water quality (including groundwater and marine water) and its impact on quality of life,
health risks, and the state of ecosystems;

— urban environment quality (buildings, transport and technical infrastructure, green areas,
public open spaces, and population) and its impact on quality of life, health risks, and the state
of ecosystems;

— recurrence over time and geospatial distribution of extreme, adverse and catastrophic natural
phenomena and their link to large-scale atmospheric processes and climate change;
assessment of the risks they pose and the possibilities for forecasting, early warning and
possible prevention;

— geological environment and geological risks (movements along active faults, landslides,
rockfalls, mudslides, man-made pollution from drilling and mining activities) — recurrence
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and spatial distribution; assessment of the possibilities for forecasting, early warning and
prevention;

— risks to biodiversity and ecosystem functioning as a component of a sustainable and
favorable living environment;

— Response and adaptation of ecosystems to extreme, adverse and catastrophic natural
phenomena in the geological past (global warming and cooling, collisions with space objects,
global anoxic events, etc.) — key to understanding current and reliably predicting future
changes.

2. Conducting applied research: based on the knowledge generated by targeted fundamental
research, where possible, the following will be developed:

— systems for forecasting adverse and catastrophic natural phenomena;

— early warning systems for disasters;

— systems to support actions in the event of catastrophic phenomena and disasters;

— long-term strategies and a set of measures to prevent and overcome adverse and catastrophic
phenomena;

— filling gaps in knowledge about the mechanisms of biodiversity loss and ecosystem
functions in Bulgaria and the Black Sea in the context of climate change and extreme natural
phenomena and their interactions with local human activities; possible ways to mitigate
negative impacts and adapt to them.

3. Improving the qualifications of scientists, especially young scientists and researchers, and
providing modern research infrastructure.

4. Disseminating the results of scientific research.

5. Transferring knowledge to the relevant management bodies (developing scientifically
sound strategies, programs, policies, and measures for sustainable management) and to the
education sector—higher and secondary education.

6. Stimulating multidisciplinary and international partnerships between research teams with
different scientific orientations.

The main activities carried out to achieve the objectives of the Program were as follows.

— Building, organizing, and maintaining databases.

— Selection of models, tools, and metrics for studying regional phenomena and processes in
the lithosphere, atmosphere, hydrosphere, biosphere, and quality of life. Verification and
adjustment of the selected models and tools.

— Field and laboratory research

— Computer simulations.

— Analysis and summarization of data from computer simulations, field and laboratory
studies.

The program is nearing completion and it can already be reported that the research objectives
have been achieved. In addition, the program has played a significant role in improving the
qualifications of young scientists and researchers and providing modern research
infrastructure; disseminating the results of research activities; transferring knowledge to the
relevant management bodies and stimulating multidisciplinary and international contacts and
partnerships.

VBon

Hanmonannara HayyHa nmporpama ,,Ona3BaHe Ha OKOJHAaTa cpela U HaMaJsiBaHEe Ha pPUCKa OT
HeOIaronpusaTHU SBJICHUS U NPUPOAHU OencTBus Oemie mHUIMHUpaHa ¢ [locTaHoBieHue Ha
MC No 577/17.08.2018.

B 3arnaBuero Ha I[Iporpamara uma JBe KJIIOUOBU CIIOBOCHYETaHUS, a UMEHHO ,,0KOJIHA cpena‘
1 ,,HEONMaronpusTHU SIBICHUS U TpupoaHu OenctBus . B kontekcra Ha [Iporpamara tesm
CJIOBOCHUYETAHUS O3HAYaBaT CIEAHOTO:
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Oxonnara cpena: armocdepa, xuapochepa, nmutochepa, kpuochepa, Ouochepa, TexHO- U
commocdepa (pasriieaHa ¥ B KOHTEKCTa HA OYaKBAHUTE KIIMMATUYHU TPOMEHH ).
HeGnaronpusatHu siBICHUS U IPUPOIHU OCICTBUS:

— 3acyllaBaHus, Oypu, I'paAyIlIKH, HABOJHEHMs, IMOXKapH, MOPCKU BBJIHEHUS, €pO3Us Ha
IIOYBUTE, BPEAUTEIH;

— 3€METpEeCceHMs], JBW)KEHUS MO0 aKTUBHM pa3jOMM, CBJIAUUINA, CPYTUIIA, KaJTHO-KAMEHHU
MOpPOU, TEXHOT€HHH 3aMbPCABAHUS OT MPOU3BOJICTBEHU, TPAHCIIOPTHHU, OMTOBHU, COHIKHU H
MUHHH JTeHHOCTH;

— CBUIECTBEHO BIJIOIIABAHE HA KAaYECTBOTO Ha KJMMara, Bb3/1yXa, BOAUTE, [IOYBUTE U TAXHOTO
BIMSIHAE BbpPXY KaueCTBOTO Ha JKUBOT, OOIIECTBEHOTO 3ApaBE M CHCTOSHUETO Ha
€KOCHCTEMUTE U EKOCUCTEMHUTE YCIYTH.

ToBa e mamabHa 6-rogumHa mporpama ¢ Owmxer or 6 000 000 niB., KosATO OOeAWHSBA
M3CIIE0BATEIICKUTE YCUIIUS HA YYEHHU OT CJIEIHUTE OPraHU3alluu:

— bearapcka akagemus Ha HayKUTe, BKJIIOYMTENHO HallMoOHAIHUS MHCTUTYT 1O reou3uKa,
reonesus u reorpadus; MactuTyTa 3a ropara; HCTUTYTa 1O €IEKTPOHMKA ,,AKaeMuK EMun
JlxakoB*; ['eomornueckust HHCTUTYT ,,CT. JJumutpos®; MHCTHTYTAa TI0 OKeaHosorus ,,IIpod.
@®putbop Hancen™; WuctuTyra mo OuopazHooOpazue U EKOCHCTEMHHU HW3CJIEIBAHUS;
WHuctutyra no Mexanuka; MHcTuTyTa 10 MHQOPMALIMOHHNA M KOMYHUKAIIMOHHU TEXHOJIOTUH;
WHctutyTa 32 siApeHHM W3CIEBAaHMA U siIpeHa eHepreTuka; MHctutyra mo Qusuonorus Ha
pacrenusTa; MHCTUTYTa 3a M3cienBaHe Ha KiIuMara, arMocgepara u Boaute; MHcTtuTyTa 1o
obma u HeopraHuyHa Xumus, LleHTBpa 3a M3cienBaHe Ha HAIMOHAJIHATa CUTYPHOCT U
orOpaHa.

— Coc¢utiicku ynusepcurer ,,CB. Kinument Oxpuacku

— CeCcKOCTOITIaHCKA aKaJeMUs

— MHHHO-T€0J10)KKH YyHUBEpCUTET ,,CB. MIBan Puncku®

— XHMMHUKOTEXHOJIOTMYEH U METATypPru4eH YHUBEPCUTET

— Jlecorexunuecku ynusepcutet — Coust

— YHUBEPCUTET 10 apXUTEKTYpa, CTPOUTEIICTBO U I'€0/IE3HUs.

OcHoBHara nen Ha [Iporpamara e mpoBexaane Ha (pyHIAMEHTAIHU M MPUIOKHU HAyYHHUTE
U3CJIeBaHMsl, HACOYEHU KBbM OCHUTIypsiIBAaHE Ha yCTOWYMBaA, OnaronpusTHa U Io-Oe3onacHa
cpeza Ha XHUBOT 3a HacesneHueTo Ha PenmyOnuka beirapust.

3a mocTUraHe Ha OCHOBHATA 1)1 Ca OCTAaBEHU CIEAHUTE KOHKPETHU (Crenu(pUuHM) 1emu:

1. ITpoBexxaane Ha HacoYeHM (HyHIAMEHTAIHU U3CIIEBAHUA: pa3padOTBaHe WK yCBOSBAaHE HA
METOJMKH U MPOBEXKIaHE Ha HAJIe)KTHHU, N3UEPIaTEIHU U JETAWIHN U3CIeIBaHNS Ha:

— TPOCTPAHCTBEHO-BPEMEBOTO MHOrooOpazue Ha NapaMeTpUTe M XapaKTepUCTHKHTE Ha
IpU3eMHaTa arMocdepa M BIHUSHUETO UM BbpPXY Kaue€CTBOTO HA JKUBOT, 3[PaBHUS PHUCK U
CHCTOSIHUETO Ha EKOCUCTEMHUTE;

— KauecTBO Ha BOJIUTE (BKJIIOYMTEIHO IOA3EMHM M MOPCKHM) U BIMSHHETO UM BBPXY
KaueCTBOTO Ha >KUBOT, 3/IpaBHUS PUCK U CHCTOSHUETO HA EKOCUCTEMMUTE;

— KauecTBO Ha TIpajckara cpena (crpaad, TPaHCIOPTHA M TEXHMYECKa HH(PACTPYyKTypa,
3€JICHHU TUIOIIH, OOIIECTBEHN OTKPUTH MIPOCTPAHCTBA U HACEICHUE) U HEMHOTO BIUSHHUE BHPXY
KaueCTBOTO Ha JKUBOT, 3/IpaBHUSI PUCK U CbCTOSHUETO HAa EKOCUCTEMUTE;

— IIOBTaps€MOCT BBB BPEMETO U TEONPOCTPAHCTBEHO pa3IpeleiIeHUE Ha EKCTPEMHH,
HeOJIaronpusaTHU U KaTacTpo(alHU NPUPOJHU SBIECHUS U BPB3KaTa UM C KPYMHOMALIaOHUTE
arMOC(epHU TMPOLECH U KIMMATHYHU TPOMEHM; OLIEHKA Ha pHCKa OT TIX M Ha
BBb3MOXKHOCTHUTE 32 IIPOTHO3UPAHE, PAHHO MPEAYIPEKICHUE U €BEHTYyaIHa IPEBEHINS;

— TEO0JIOKKAa Cpela M TIEOJOKKH PHUCKOBE (IBMKEHUS IO aKTUBHM pa3jOMH, CBJIAuulila,
CpYTHUINA, KaJIHO-KAMEHHM IIOpOU, TEXHOT€HHHM 3aMbpPCABAaHHUS OT COHJAXKHU WM MUHHHU
JNEMHOCTH) — TIOBTOPAEMOCT M IPOCTPAHCTBEHO paslpeleieHHe; OLEHKAa Ha Ha
BBb3MOKHOCTHUTE 32 IIPOTHO3MPAHE, PAHHO MPEAYIPEKICHUE U IPEBEHIINS;
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— puCKOBe 3a OMopazHoo0pa3ueTo U (PYHKIIMOHUPAHETO HA EKOCUCTEMHUTE KaTO KOMIIOHEHT Ha
yCTOHYMBaA U OJIaronpusaTHA )KMU3HEHA cpena;.

— peakius W aJanTUpPaHe Ha EKOCHUCTEeMHTE KbM EKCTPEMHHU, HEOIaronpusiTHH W
KatacTpodaiH TPUPOJHHU SIBJICHHUS B TEOJOXKKOTO MHHANO (m100aTHM 3aTOIISHUS U
3acTyAsiBaHMS, COMBCHK ¢ KOCMUYECKH Tela, I00aTHU aHOKCUYHU CHOUTHUS U JAp.) — KITHOY
KbM pa30HpaHe Ha HACTOALIUTE U HAJIEKIHO MPOTHO3UpPaHEe Ha ObACHIN MPOMEHHU.

2. TlpoBexxgaHe Ha TPUIIOKHHU HM3CIEIBAaHUS: HA OCHOBaTa Ha 3HAHUATA, TEHEPHPAHU OT
Haco4YeHHUTe (PyHIaMEHTATHH U3CIIEABaHMs, TaM KBJETO € Bb3MOXKHO, 111e ObAaT pa3padoTeHu:
— CHCTEMH 32 MTPOTHO3MpPaHE Ha HEOIArONPHUSITHHA U KaTacTpo(alHUA IPUPOTHU SBICHUS,

— CHCTEMH 3a PaHHO NPEAYNPEeKIeHUE PU OECTBUS;

— CHCTEMHU 32 MOJIIOMaraHe Ha JeHCTBHTA MPU KaracTpodallHu SBICHUS U OCICTBUS;

— JIBITOCPOYHU CTpaTeTMd M Habop OT MEpKH 3a NPEBEHLUS U TMPeojofisiBaHe Ha
HEeOIaronpusTHU U KaTacTpo(alHu SBICHUS;

— 3aITbJIBaHE Ha TMPOIYCKU B MO3HAHMATA 32 MEXaHM3MHUTE Ha 3ary0da Ha Omopa3HOOoOpaszue u
exocucTeMHU (YyHKIMH B beirapust u B UepHO MOpe B yCIOBHATA HA KIIMMATUYHH MPOMEHU U
eKCTpPEeMaJH! TPUPOIAHH SIBICHHS W TEXHUTE B3aUMOJAEUCTBUSA C JIOKAJHUTE YOBEIIKU
JIEHHOCTH; BH3MOXXHUTE MIBTHINA 32 CMEKYaBaHE HAa HETaTHBHUTE BB3ICHCTBUS U a/IallTUPAHE
KbM THX.

3. [MoBumaBane KBadM(pUKAIUATA HA YYEHU, OCOOCHO HA MJIAJIM YUEHU W W3CIEAOBaTeld, U
o0e3neyaBaHe Ha ChbBpPEMEHHA HaydHOM3CeI0BaTeIcka MHPPaCcTPyKTypa.

4. Pa3znpocTpaHeHue Ha pe3yATaTUTe OT HAyYHOU3CIIeI0BaTeICcKara JEHHOCT.

5. Tpancdep Ha 3HaHHMS KbM CHOTBETHUTE YIPABICHCKH OpraHu (pa3paboTBaHe Ha HAyYHO
000CHOBaHHU CTPATETUU, IPOTPAMHU, IMOJIUTUKA U MEPKH 32 YCTOHYHMBO YIPABICHHE), KAKTO U
KbM oOpa3oBarenHata cepa — BUCIIE U CPEAHO 00pa3oBaHUE.

6. Crumynupane Ha MYITHIAACHUIUIMHAPDHU W MEXKIAYHAPOJAHH TAPTHHROPCTBA MEXKIY
M3CIIEI0BATENICKY €KUITU C pa3inyHa HaydHa HaCOUEHOCT.

OcHOBHHTE JEHHOCTH, U3BBPIIBAHH B H3MbIIHEHUE 1IenuTe Ha [Iporpamara, 0sixa ciegHuTe.

— Wsrpaxaane, opranusupase 1 NoAJpbKka Ha 0a3u TaHHU.

— M360p Ha Mopenu, UHCTPYMEHTH W METPUKH 332 U3ydyaBaHE HA PETUOHAIHUTE SBICHUS H
nporiecu B urocdepara, armochepara, xuapocdepara, onocdepara U KaueCTBOTO Ha JKUBOT.
[TpoBepka u HacTpoiiBaHe Ha U30paHUTE MOJIENIN M MHCTPYMEHTH.

— IloneBu u 1abopaTopHU U3CIEIBAHUS

— KoMIIoThpHU CUMYITALINH.

— Anamu3 u o0oOuieHre Ha [aHHUTE OT KOMIIOTHPHUTE CHUMYNIALWW, IOJEBUTE H
nabopaToOpHUTE U3CIICIBAHUSI.

[Iporpamara e mpen 3aBbpIIBaHE W BeYe MOXKE Ja C€ OT4yeTe, Y€ ITIOCTABEHUTE
M3CIIeIOBATEIICKU 1ienn ca mocturnatu. Hapen ¢ Toea Ilporpamara usurpa chIiecTBEHA POIIs
3a MOBMINABaHE KBaJU(HUKAIUATA HA MIIAUTE YUYEHU M H3CIIeAOBaTeNd M oOe3leyaBaHe Ha
ChBpEMEHHA HAayYHOM3CIIeA0BaTelICKa HHPPACTPYKTypa; 3a pa3mpOCTPaHEHUE HA PE3YITaTUTE
OT Hay4yHOM3ClIeoBarelckara JAEeWHOCT; 3a TpaHchep Ha 3HAHUS KbM CHOTBETHUTE
YIPaBICHCKU OPTaHU U CTUMYJIUpPAaHE Ha MYJATUANCHHUILTMHAPHUA U MEKIYHAPOIHH KOHTAKTH
Y IapTHHOPCTBA.
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