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7. HAYYHHU INYBJIMKALLUU
7.1. HAYYHH NNIYBJIUKALHUHU NIPEACTABEHH I10 KOHKYPCA 3A 3AEMAHE HA
AKAJEMUYHA AJABKHOCT ,AOLEHT"

7.1.1. Iloka3artea ,,B*

B-4. XaOuaurtaumoHeH TPyA — HAYYHHM NYOJMKAUMM B H3JaHMUsS, KOMTO ca pedepupaHu u
HHIEKCHPaHN B CBETOBHOM3BECTHH 0a3M JaHHU ¢ HAYYHa HHPOpMAaNus

Ne buoaunorpadgcko onucanue Ha HAyYHUTE MYOJIHKAUHA
B.4-1 | Prodanov B, Dimitrov L, Andreeva N, Keremedchiev St (2017) Geomorphological setting of the
coastal zone between cape Galata and cape Paletsa, Bulgarian Black Sea. Comptes rendus de
I’Académie Bulgare des Sciences 70(8): 1137-1142. https://www.proceedings.bas.bg/PDF17/h 08-
12p.pdf
Abstract: The present study focuses on the geomorphological characteristics of the coastal
zone between cape Galata and cape Paletsa. Combination of various data types collected
by wide spectrum of innovative research methods like swath bathymetry, side-scan sonar
systems, sub-bottom profiler and underwater video imaging, backed by data acquired
through classical methods of geological sampling (‘Van Veen’ grab sampler, gravity and
vibro coring) gave the opportunity for clarification of contemporary coastal zone
morphology in front of Avren coast. For the purposes of detailed morphological analysis
a Bathymetric Terrain Model (BTM) with 1 m horizontal resolution was generated. On the
grounds of extensive GIS-based analysis of the BTM derived morphometric parameters,
limits of different morphological elements were defined with a high accuracy and mapped
in a large-scale. Localized morphological forms are analyzed by detailed cross-shore
profiles allowing determination of two Holocene cycles of landslide processes, probably
originating from different sea level stands.
Pe3tome: Hacrosimoro wu3cneaBaHe ce Qokycupa BbPXY TeoMOPHOIOTHUYHUTE
XapaKTePUCTUKHU Ha KpaiopexxHaTa 30Ha Mexay Hoc ["anara u Hoc [Tanemna. KomOuHarusta
OT pa3JIM4YHM THUIOBE JaHHH, CHOpaHH uYpe3 MHUPOK CIEKThpP OT MHOBATUBHH METOJIM Ha
U3CJIeIBaHe KaTO MHOTrOJI'bueBa OAaTHMETpHs, CTPAHHMYHO CKAaHHUpALId COHApHU, CEU3MHYHO
npoduirpaHe ¥ MOJBOJHO BHIEOH300pa3siBaHe, MOJKPEINCHU OT JaHHH, MMOJYy4YCHH 4Ype3
KJIACHYECKH METOJIM 3a T'€0JI0KKO mpoboB3eMane (rpedino ,,Van Veen, rpaBUTallMOHHO U
BUOpOKOpHUpaHe), TO3BOJIM U3SICHABAHETO Ha ChBPEMEHHAaTa MOP(OJIOTUs Ha KpaOpexHaTa
30Ha mpeJ ABpeHcKuUs Opsr. 3a menuTte Ha JneraiyieH MopdosiorudeH aHanu3 0e ch3aajcH
barumerpuuen tepenen moxaen (BTM) ¢ xopuzonrtanna pesomonus 1 M. Bb3 ocHOBa Ha
obomupen 'MC-6a3upan aHanu3 Ha MOP(QOMETPHUYHH MMapaMeTPH, U3BICUCHH OT MOJeIa,
0sixa Cc BHCOKAa TOYHOCT JepUHHpaHW W MamabHO KaprorpaupaHu TpaHUIHTE HAa
pasnuyHuTe MOPQOJOTHYHHU eleMeHTU. JlokamuzupaHure MOpQONIOTHYHU QGOpMHU ca
aHallM3UpPaHU Ype3 MOJAPOOHU HANPEUYHH OperoBH NpoQIH, KOSTO MMO3BOJIU ONPEIACITHETO
Ha JBa XOJIOLEHCKH LMKbJa Ha CBIAYUIIHU IPOLECH, BEPOSATHO Bb3HUKHAIU NIPU Pa3IUYHU
HHBa Ha MOPETO.
B.4-2 | Prodanov B, Keremedchiev St, Dimitrov L, Andreeva N (2019) Seabed morphology of the Varna
Bay coastal zone, Bulgarian Black Sea. Comptes rendus de I’Academie Bulgare des Sciences 72(8):
1078-1085. ISSN 1310-1331, https://doi.org/10.7546/CRABS.2019.08.10
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Abstract: Shallow coastal bedforms are formed in a highly dynamic environment due to natural and
anthropogenic factors. The combined action of climate, waves, river inputs, tidal currents, sea level
rise, and coastal geology shapes their morphology at different temporal and spatial scales. Integration
of various data sets collected by different survey methods like multi-beam sonar system, single-beam
echo sounder, orthophoto imaging, and complemented by data from seafloor sediment sampling,
allowed for the compilation of an extensive geo-database and subsequent analysis of the coastal
geomorphology (processes and bedforms) of Varna Bay in a GIS environment. As a result, a
comprehensive seafloor geomorphological map of Varna Bay was created. The coastal zone, with
respect to local hydrodynamics, is divided into the following subzones: active subzone, steady
subzone, non-active subzone and anthropogenic subzone. The conducted detailed morphometric
analysis and study of the coastal zone tectonics, geo- and morphodynamics gave us reasoning to
localize specific bedforms of a depositional, erosional, landslide, structural (rocky) and
anthropogenic nature.

Pestome: [Inutkute kpailOpexHu 1-HHA GopMu ce GopMHpaT B CHITHO TUHAMUYHA cpelia Topau
€CTeCTBEHH W aHTpororeHHH (akropu. KomMOWHHMpaHOTO BB3/EHCTBHE Ha KIMMara, BBIHHTE,
pEeUHHTE OTTOKOBE, MPIJIUBHUTE TEUCHHUS, TIOKAYBAHETO HA MOPCKOTO PaBHUILE M KpahOpexkHarta
reosiorusi opopMsi TsAXHATa MOPQOJIOTHS B pPazIMyHH BPEMEBU M IPOCTPAHCTBEHH Malladu.
WHTerpanusara Ha pa3IHYHA HAOOPH OT JaHHH, CHOPaHHU Ype3 pa3IndyHi METOIN Ha H3CIIEABAaHE KaTo
MHOT'OJTBYEB COHAp, CHOIBYEB €XOJIOT, OPTO(OTO 3aCHEMAaHe, IONBIHEHH C JaHHH OT B3eMaHe Ha
npoOu OT MOPCKOTO JIBHO, IO3BOJIM ChCTAaBSIHETO Ha OOIIMpHA Teo0a3a TaHHU U [TOCTIe1Balll aHaIi3
Ha KpaiibpexHara reomopdomnorus (mporecu u xpHHEN popmu) Ha Bapaerckus 3amus B ['YIC cpena.
B pesynrar Gemre cb3naneHa s10cTHA TeoMOp(oIoKKa KapTa Ha MOPCKOTO TbHO Ha BapHeHCKUs
3anuB. KpaiiOpesxHaTta 30Ha, chOOpa3HO C JIOKaJTHATA XUIPOAWHAMHKA, € pa3zeiceHa Ha CICAHUTE
MOJ30HU: aKTHBHA IOJI30HA, CTAOWIIHA MOJA30HA, HEaKTUBHA TOJ30HA M aHTPOIOTreHHA MOJ30HA.
[IpoBenenuaT moapoOeH MOpPPOMETpUYCH aHANM3 M U3CIeIBaHE Ha TEKTOHHMKATa, TIeO- H
MopdorHAMIKaTa Ha KpaiiOpexxHaTa 30Ha HH J1a10Xa OCHOBAHHUE Jia JIOKAM3UpaMe CriennpuaHu
IbHHH (DOPMH C OTJIOKHUTENICH, €PO3UOHEH, CBJIAYMIIEH, CTPYKTYpeH (CKaJIeH) M aHTPOIOTeHEH
Xapakrep.

B.4-3

Prodanov B, Kotsev [, Lambev T, Bekova R (2020) Unmanned Aerial Vehicles for Surveying the
Bulgarian Black Sea Coast. Comptes rendus de |’Academie Bulgarie des Sciences 73, 666—672,
ISSN 1310-1331, https://doi.org/10.7546/crabs.2020.05.09

Abstract: Along with the rapid progress of remote sensing and digital photogrammetry nowadays,
the use of unmanned aerial vehicles (UAVs) provides an opportunity for a very high resolution
(VHR) surveying of the coastal zone. The Bulgarian coast is a mosaic of well-shaped beaches and
dunes, estuaries, lagoons, river mouths, and difficult-to-access cliffs, which requires the wide use of
UAVs for mapping purposes. The diverse geomorphological settings along our shore are excellent
for studying a whole array of landform types, as well as for the assessment of the remotely piloted
aircraft systems (RPAS) suitability for coastal mapping applications in Bulgaria. The aim of this
study is to catalogue currently available UAV-acquired imagery, digital surface models (DSMs), and
orthomosaics (OMs) encompassing the Bulgarian coast, as well as to demonstrate a methodology
and workflows for data collection, high-resolution DSM derivation, shallow-water bathymetry, and
OM generation. As a result of the last year’s field activities and an in-depth analysis of currently
available data, an initial UAV geodatabase was compiled, which includes VHR DSMs and OMs
covering 32.7% of the Bulgarian coast. Georeferenced imagery-derived shallow-water bathymetric
models up to 3 m of depth were generated for Bolata Cove, Lake Balchishka Tuzla, Nessebar Bay,
Ahtopol Bay, and the port of Chernomorets, which represents a pioneering approach in Bulgaria.
The compiled UAV geodatabase is a basis that would help solving the persistent issues of coastal
erosion, spatial planning, integrated coastal management, coastline classification, etc.

Pe3tome: Ilapamenno ¢ Obp3us HamnpeabK Ha JUCTAHIIMOHHOTO HaOMIOJCHWME M LU(poBaTa
doTorpameTpusi JTHEC, M3MOJI3BAHETO Ha Oe3mwioTHU Jietareanu amapatu (UAVs) mpenocrtaBs
BB3MOKHOCT 3a MHOTO BHcOKopesomonnonHo (VHR) 3acHemane Ha KpaiiOpekHaTa 30HA.
BrirapckoTo kpailOpexue nmpeacraBiisiBa MoO3auKa OT 100pe 0pOpMEHH IUIaXKOBE U AIOHH, ECTyapH,
JaryHH, PSYHU YCTUSI U TPYAHOAOCTBITHU CKaJTHH OperoBe, KOETO Hajiara MIMPOKO M3IOJI3BaHE Ha
JIpoHOBe 3a KapTorpapcku menu. Pa3zHooOpasHuTe TreoMOp(OJIOKKHM YCIOBUS IO HAIIETOo
KpaiOpexue ca OTIIMYHH 33 U3CIeIBaHe Ha 151 Ha0op oT Gopmu Ha peneda, KaKToO U 3a OLCHKA Ha
NPUJIOKMMOCTTA Ha JIMCTAHIMOHHO yrpaBisiBaHu JietatenHu cuctemu (RPAS) 3a kpaiiOpexHo
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kaptupane B brirapus. Llenta Ha ToBa W3cieBaHe € Ja KaTAIOTH3UPA HATMYHATE KbM MOMEHTA
M300pakeHns, TOMyYeHN C IPOHOBE, MU(PpoBH MOBBPXHUHHH Moaenu (DSMs) n opromozanku
(OMs), obxBarany OBIrapCKOTO KpalOpexkKe, KaKTo U J1a JJEMOHCTPUPA METOIOJIOTHS U PaOOTHU
npolecu 3a cbOMpaHe Ha JaHHHM, W3BIMYaHE HA BHCOKOpe3omounoHHH DSM, mmuTkoBOIHA
O0aTuMeTpHs U TeHepHpaHe Ha OPTOMO3aMKH. B pe3ynTar oT TepeHHUTe AeWHOCTH Mpe3 MmocieHaTa
rOJMHA W 334bJI00YECH aHAIM3 HAa HAJTMYHUTE KbM MOMEHTA AaHHM Oellle Ch3/lafeHa IbpBOHaYaIHa
reo6aza ganau oT UAV, kosto Briarousa VHR DSM u OM, nmokpuBamu 32,7% 0T OBArapckoTo
kpatiopexxne. ['eopedepupann m300paxkeHUs Osgxa HM3MON3BAHM 3a TeHEpHpaHE Ha MOZCIH Ha
TUTMTKOBO/IHATA OatuMerpus Mo 3 m aeiiOoumHa 3a 3amuB bomara, ezepo bamummka Tysma,
HeceObpckus 3anmB, 3anuBa Nmpu AXTONOJN M NpUCTaHUIIEe YepHOMOpel, KOeTO MpeiCcTaBisiBa
MIOHEPCKH Noaxo B bearapus. Cr3maneHaTa 6aza ot manau ¢ UAV e ObAe 0CHOBa 3a pelaBaHe
Ha JBJITOCPOYHH TpoOJIeMH KaTto OperoBa epo3us, MPOCTPAHCTBEHO IUIAHMPAHE, WHTETPHPAHO
yrpaBJieHHE Ha KpailOpexueTo, Knacuukanusi Ha OperoBara JHHUS U IP.

B.4-4

Prodanov B, Bekova R (2023) A baseline assessment of anthropogenic macrolitter on dunes along
the Bulgarian Black Sea Coast using visual census and Unmanned Aerial Systems. Nature
Conservation 54: 13—-54. https://doi.org/10.3897/natureconservation.54.111350

Abstract: Beach-dune systems are among the most dynamic and sensitive elements of
coastal ecosystems in the world. They represent an intersection between human activities,
flora, fauna and economic interests in tourism. The Bulgarian Black Sea shoreline spans
518.7 km and comprises 131 km (25%) of the depositional coast, including beaches and 46
dune systems. Over the past three decades, heavy anthropogenic impacts have been
observed, significantly altering the cleanliness of the beach-dune systems along the
Bulgarian Black Sea Coast (BBSC). The research initially began as an initial assessment
of macrolitter on dunes (MLD) using Unmanned Aerial Systems (UAS). However, due to
concerning data obtained in the first year, it transitioned into a mid-term monitoring
program conducted between 2018 and 2022. The baseline assessment is based on a visual
census, UAS mapping and manual image screening procedure in a GIS environment for
litter mapping in 40 areas of litter monitoring (ALMs) along the Bulgarian Coast.
Throughout the five-year monitoring period, the most abundant type of MLD was
“Artificial polymer materials,” accounting for 83.4% of the total number, followed by
“Paper/Cardboard” (6.2%), “Glass/Ceramics” (2.8%), “Metal” (2.8%), “Processed/Worked
wood” (1.83%), “Rubber” (1.29%), and “Cloth/Textile” (1.17%). Generally, 95% of the
total litter amount was assessed from Land-based sources and 5% from Sea-based sources.
The COVID-19 pandemic indirectly affected the cleanliness of the Bulgarian dunes due to
restrictions on foreign travel, which increased the domestic tourist pressure on the
Bulgarian beaches, resulting in a more significant amount of waste accumulating on the
beaches and dunes. The abundance experienced an increase of 39% between 2018 and
2021. A similar upward trend (+41%) was observed in the density of macrolitter on the
dunes. Based on visual census data, the average density was estimated to be 0.54 + 0.35
items/m?. The spatial distribution of MLD is a complex combination of anthropogenic
impact and wind processes that affect various eco-geomorphological elements of the
beach-dune system. The embryonic dunes retained only 16% of the total items (Dav: 0.32
+ 0.12 items/m?). The highest litter density was registered on the foredunes (Dav: 0.71 +
0.21 items/m?; 28% of total items). The backdunes contained the highest litter abundance,
accounting for 55% in larger areas (Dav:0.59 items/m?). Density litter maps established
that dune vegetation acted as a natural trap, retaining 40% more macrolitter compared to
areas without dune plants. A Clean Dune Index (CDI) was developed to evaluate the
cleanliness of Bulgarian dunes. Based on aggregated CDI data for 2018-2022, the
cleanliness of the dunes along the Bulgarian Coast was categorised as “moderate”
(CDIav:10.89). Dune systems near the most visited resorts were classified as “extremely
dirty”, with the highest CDI values recorded at Kavatsite (27.22), Nessebar — South
(25.01), Bolata (24.69), Asparuhovo - Varna (24.33) and Slanchev bryag (24.09). On the
other hand, the dune systems at Ropotamo and Lipite were rated with the lowest CDI —
0.95 and 1.2. Dunes are sensitive habitats and require minimal anthropogenic impact,
which requires the intensification of the use of high-resolution remote sensing methods for
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litter mapping. The quality of the presented data and the results obtained outline drones as
a future primary tool for beach and dune surveys.

Pe3tome: [lnaxHO-AIOHHWUTE CHCTEMH Ca €IHH OT HaW-AMHAMUYHUTE U YYBCTBUTEIHHU
eJIeMEHTH Ha KpaWOpeKHHTE €KOCHUCTeMH B cBeTa. Te MpeacTaBisBaT IpecedyHa TOUYKa
MEXJIY 4YOBEIIKH AeHHOCTH, ¢iopa, ¢ayHa M HKOHOMHYECKHM HHTEPECH B TypHU3MA.
brarapckoro Uepnomopcko kpaiibpexue e ¢ apikuHa 518.7 km, ot xouto 131 km (25%)
ca akyMyJaTHBEH Opsr, BKIIOYBAINI MiaxkoBe u 46 qoHHU cucteMu. [Ipe3 mocneqnure Tpu
JeceTuieTuss ce HaOJoAaBaT CHJIHM AHTPONOTEHHU BB3ACHCTBUS, KOUTO 3HAYUTEIHO
OPOMEHST YHUCTOTaTa Ha IUIAXKHO-AIOHHHUTE cucTeMu 1o briarapckoro Yepromopue.
N3cnenBaneTo mMbpBOHAYAIHO 3aM0YBa KaTO OLEHKA Ha MaKpOOTHIAaABIUTE BbPXY JIOHUTE
(MLD) c momomra Ha 6e3nmunotrHu Jetateanu cucteMu (UAS). [Topagu TpeBOXHU JaHHU
olle Ipe3 mbpBaTa roAWHAa TO IpepacTBa B CPEJHOCPOUYHA MOHHUTOPHUHIOBA Hporpama,
peanusupana B nepuona 2018—-2022 r. bazorara oleHKa € OCHOBaHa Ha BHU3yaJieH 00XO0JI,
UAS kaprorpadupane u ppuHO ekpaHHO kKapTorpadupane B 'MMC cpena 3a oTnaabiure B
40 mouuTopuHTOBH TI0omK (ALMs) mo ObarapckoTo Kpaitopexue. 3a MeNus MeTrouIlIeH
nepuoa Haii-pasnpoctpaneHuatr tun MLD ca ,,M3kycTBeHHM MNOJTMMEpHHU MaTepHaniud™
(83.4%), cneasanu ot ,,Xaptus/Kaprou“ (6.2%), ,,Crpkino/Kepamuka®“ (2.8%), ,,Meran*
(2.8%), ,,O6paboreno appBO* (1.83%), ,,['yma“ (1.29%) u ,,Texctun* (1.17%). O6mo 95%
OT OTHagbLUMUTE Ca C Ha3eMeH mpousxoln, a 5% — ¢ mopcku. [langemusita or COVID-19
KOCBEHO TMOBJWS Ha 4YHCTOTaTa Ha OBATApCKUTE [OIOHH 4Ype3 OTpaHWYCHHATA 3a
Yy XIECTPAaHHU IbTYBAHUS, KOUTO YBEJINYMXa HATUCKA OT BbTPEIIHUSA TYPU3BM U JOBEAOXA
10 HATpyHBaHE Ha MOBEYE OTHAABLUU BbpPXY MaxkoBeTe U AroHute. Mexay 2018 u 2021 r.
KOJIMYECTBOTO OTHaAbIM ce yBenudaBa ¢ 39%, a mabTHOCTTa MM — ¢ 41%. Cnopen
BU3yanHus o0xox cpenHara mabTHOCT ¢ 0.54 = 0.35 Opos/m? IIpocTpaHCTBEHOTO
pasmpenenenne Ha MLD e pesynrar oT cioXHa KOMOWHAIUsS OT AaHTPONOTESHHU
BB3JICHCTBUSI M BETPOBU MPOLECH, KOUTO 3acArar pa3UuYHUTE EKO-reoMOp(OI0XKKH
eJIeMEeHTH Ha IUTaXHO-JI0OHHATa cucTema. EMOpuoHanHuTe qloHU 3aabpxkar easa 16% ot
o6mmus 6po#t ormaasuu (Dav: 0.32 + 0.12 6posi/m?). Haii-Bucoka IUIBTHOCT € OTYETEHA MIPH
npexnute aoHU (Dav: 0.71 £ 0.21 6posi/m?; 28% oT oTnagbIUTE), TOKATO 3aJHUTE JAIOHU
ChABPKAT Hal-TosAMO KosnmdecTBO (55%; Dav: 0.59 6pos/m?). KapTute Ha oTnaabpyHaTa
NIBTHOCT MOKAa3BaT, 4e JIOHHATA PACTUTEIHOCT JIeHCTBA KaTO €CTECTBEH KalaH U 3aJbpiKa
¢ 40% moBedye MakpoOOTHaAbLM B CpaBHEHHE C OE3pacTUTEIHUTE IUIOIM. 3a OLIEHKA Ha
yucrorata € pazpaboreH Ununekc 3a uncrora Ha mionute (CDI). Ha 6a3za Ha 06o0uieHuTE
nanHu 3a nepuojaa 2018—-2022 r., xroHUTE MO0 OBIATAPCKOTO Kpaiidpexue ca KiacuQuuupaHu
kato ,,ymepeno uuctu“ (CDlav: 10.89). [dionuTte kpaii Hall-mocelmaBaHUTE KypOpTHU ca
ONpEeNEeIeHN KaTo ,,M3KJIIYUTEIHO 3aMbPCEHHU', ¢ Hal-BUCOKM cToiiHOocTH Ha CDI mpu
Kapamute (27.22), Hece6sp — IOr (25.01), bomnara (24.69), AcnapyxoBo — Bapua (24.33)
u CirpHueB Opsr (24.09). 3a paznuka oT TAX cucteMute npu Pormoramo u Jlunure ca ¢ Hali-
HuCBHK CDI — croTBeTHO 0.95 1 1.2. /[foHHUTE ca YyBCTBUTEIHU MECTOOOUTAHUS, H3UCKBAIIH
MHUHUMAIIHO aHTPOMOTeHHO BB3JACHCTBHE, KOETO Hallara 3acHIeHO W3IMOJI3BaHe Ha
BHCOKOPE30JIOIMOHHH METOAM 32 JUCTAHIMOHHO W3CJe/BaHe Ha OTHAJbBIUTE.
[IpenctaBenute pe3ynTaTu MogYEpTaBaT PoJIsITa HA IPOHOBETE KATO OCHOBEH HHCTPYMEHT
3a OBJIeIM NPOYYBaHNS HA MJIAXKOBE M JIOHM.

B.4-5

Prodanov B, Dimitrov L, Kotsev I, Bekova R, Lambev T (2023) Spatial distribution of sand dunes
along the Bulgarian Black Sea Coast: inventory, UAS mapping and new discoveries. Nature

Conservation 54: 81-120, ISSN: 1314-6947, https://doi.org/10.3897/natureconservation.54.105507
Abstract: Coastal sand dunes are amongst the world’s most sensitive and dynamic
landforms. Unfortunately, during the last thirty years, heavy anthropogenic alterations
have been observed, encompassing the greater part of the Bulgarian Black Sea coast
(BBSC), which has changed the land-sea interactions significantly. As a consequence, the
depositional coast has shrunk to 131 km or 25% of the aggregate Bulgarian Black Sea
shoreline length. Although our research reveals that 86% of BBSC dunes are included in
the Natura 2000 network of protected sites established under the Habitats Directive
(Council Directive 92/43/EEC 1992), they are often heavily modified, subjected to
environmental vandalism and destroyed due to mismanagement or lack of accurate
information and prevention. These facts were the main reason for carrying out an inventory
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of the Bulgarian Black Sea coastal dune systems in 2021-2022. Our research aimed to
identify all dune systems/sand dunes, update their spatial distribution and classify the
observed coastal sand dunes landforms along the BBSC. The article demonstrates a
successful methodology for combining unmanned aerial systems (UAS), Structure-from-
Motion (SfM) photogrammetry, in situ sediment sampling, video imaging and verification
and GNSS-RTK ground control points for coastal mapping. As of June 2022, over 97% of
the Bulgarian shoreline has been surveyed with this technique, excluding military areas
and national security sites. Based on the acquired data, as of 2021, the shoreline length
was estimated to be 518.7 km at a scale 1:5000. The integrated UAS approach includes
using Digital surface models (DSM), raster orthophotomosaics (OM) and 3D models, based
on SfM photogrammetry to analyse the coastal topography, detect dune forms and update
their spatial distribution. Throughout the inventory, 46 beach-dune systems were identified
along the BBSC, which were divided into 62 dune sectors. The area of coastal dune systems
was estimated at 988.21 ha (0.0089% of Bulgaria) and a total length of 73 km (14% of the
shoreline). A comprehensive geomorphological analysis of the relationships between
landforms morphology, aeolian and morphodynamic processes, vegetation density and type
was the basis for the coastal dune landforms (CDLs) or dune systems to be classified into
primary (312 ha; 32%) and secondary (676 ha; 68%). Additionally, the CDLs were
classified according to Natura 2000 habitats: fixed (grey) dunes (546.27 ha; 55.28%),
wooded dunes (222.61 ha; 22.53%), shifting (white) dunes (150.30 ha; 15.21%), embryonic
dunes (68.3 ha; 6.91%) and humid dune slacks (0.94 ha; 0.09%). The highest positioned
CDLs on the Balkan Peninsula were registered at perched Sozopol Sand Dunes (61 m a.s.l.)
and cliff-top dunes at Arkutino (50.2 m a.s.l.). The multi-temporal analysis of
photogrammetric DSMs and raster OMs showed the permanent loss of five dune systems
in the Pomorie-Burgas-Rosenets coastal sector. The accrued UAS data approach allowed
us to identify and map eight dune systems for the first time: Zlatni Pyasatsi (Panorama),
Asparuhovo (Varna), Byala, Atanasovska Kosa, Central Beach (Burgas), Chernomorets,
Kavatsite (partly) and Rezovo-Kastrich. A high anthropogenic footprint was registered on
50.7 ha (5.1%) of the entire dune surface. In the final stage of the study, human
interventions that caused degradation and permanent loss of dunes (12 ha) over the last 15
years along the BBSC were shown. The main causes for dune degradation along BBSC
have been documented, such as massive tourism development after the socialist period,
road construction, recreational pressure exerted on the dunes, human trampling, lack of
designated footpaths in areas with fixed and mobile dunes, off-road vehicles and parking
lots (especially at camping sites), dumping of garbage and anthropogenic marine litter on
the sand dunes etc.

Pe3rome: KpaiiOpe)kHUTE NMACHUYHHU JFOHHM Ca €JIHU OT Hall-UyBCTBUTCIHUTE M JUHAMHUYHH
dopmu Ha peneda B cBeta. [Ipe3 mocnenHuTe TpHaeceT TOAUHH o0adye MO-rojsMara 4acT
oT 0barapckoro Yepnomopue (BBSC) mperbpns 3HauUTEIHN aHTPONOTEHHU H3MEHEHHUS,
KOWTO CHJIHO INMPOMEHWXa B3aUMOJIEMCTBUITA MEXJy cCyliata W MopeTo. B pesynrar
HaTpynBamuTte OperoBe ca ce cBuiu jgo 131 km wmnm 25% or nsiata AbDKMHA Ha
Obarapckata yepHOMOpcKa OperoBa JMHUA. Benpeku ue HameTo U3clieABaHE MOKa3Ba, ye
86% ot mgronute Ha BBSC momagar B mpexara Hatypa 2000, cp3nanena no JupextuBaTa
3a xaburature (Council Directive 92/43/EEC 1992), Te yecTo ca cHJIIHO MOAUPHUIIUPAHH,
MOJJI0KEH! Ha €KOJIOTHYEH BaHAAJINU3bM U pa3pyllaBaHU OPaAd HEMPaBUIHO yIpaBleHUE
WJIW JINICa Ha TOYHA HHGoOpManus U npeBeHuus. Toa 6e ocHoBHaTa mpuuuHa npe3 2021-
2022 r. ma 0bae W3BBpPIICHA MHBEHTApHU3AUs Ha KpalOpexxHuTe moHHU cuctemu. llenrta
Ha HalleTo H3clieABaHe Oemie Aa MACHTHUPUUHMpPaMe BCUYKH NIOHHHM CHUCTEMH/IIOHH, Na
aKTyajlu3upaMe TSAXHOTO NPOCTPAHCTBEHO pasmlpeesieHne W Ja T'M Kilacupuuupame.
Crarusra npeacTtasd ycru€mHa METOJO0JIOTHA, ChU€TaBalla OE3IMUIIOTHHU JIETATEIHNA CUCTEMHU
(UAS), dotorpamerpus Structure-from-Motion (SfM), TepeHHO B3eMaHe Ha CEIUMEHTHHU
npoOu, BUeo3acHEMaHe U IpoBepKa Ha MICTO, KakTo U GNSS-RTK KOHTponHH TOYKH 3a
Kpaiiopexxno kaptupane. Kem tonm 2022 r. Hag 97% ot Obiarapckotro kpaiOpexue e
3aCHETO ¢ TO3W MeToJ (C H3KIIOUEHHE Ha BOCHHM M CcTpaTerduecku oOektm). Ha Oasa
cpOpanuTe nanHu, npe3 2021 r. 1pJoKMHATa Ha OperoBata NMHUS € n3uucieHa Ha 518.7 km
npu Mamab 1:5000. Muterpupanusar noaxon ¢ UAS BkioYBa M3MOJN3BaHE Ha HUPPOBHU
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Moaenu Ha moBbpxHOCTTA (DSM), opTrodoromosaiikn (OM) u 3D monmenu 3a aHanau3 Ha
peneda, OTKpUBaHE Ha AIOHHU (GOpMH M aKTyaiau3alMs Ha TAXHOTO pa3mpocTpaHeHue. B
pesynTtar Osixa ycTaHOBEHHM 46 MIaXOBO-JIOHHHM CHUCTEMH, paslieleHn Ha 62 JIOHHU
cektopa. Obmarta miuont Ha naroHuTe ¢ 988.21 ha (0.0089% ot Teputopusita Ha bbarapus) c
obma awpmkuHa 73 km (14% ot OperoBatra nuHHs). ['eOoMOpQOTOKKHAT aHATU3 Ha
Mop¢osoruara, NpouecuTe Ha €oJoBa U MOPGOIMHAMHUYHA AKTHUBHOCT W PaCTUTEIHOTO
nokpuTue Oemie OCHOBa 3a KilacHpUUHUpPaHETO Ha AOHUTE Ha NbpBUYHU (312 ha; 32%) u
BTopuyHN (676 ha; 68%). OcBen ToOBa MIOHHATE ca KiIacHPHUIMPAHU CHOpEN
MectooOutanusaTa or Hartypa 2000: c¢uxcupanm (cuBm) groHn (546.27 ha; 55.28%),
3aneceHu nroHu (222.61 ha; 22.53%), nonBuxuau (0enau) mrouu (150.30 ha; 15.21%),
emOpuonanuu moHU (68.3 ha; 6.91%) m BmaxHum moHmkenus mexnay moHU (0.94 ha;
0.09%). Haii-Bucoko pa3moyioKeHUTE NIOHW Ha bankaHCKHS MOTyOCTPOB Ca YCTAaHOBEHU
npu ,,CkinonoBu noHU B Co3omon (61 m H.B.) U AIOHUTE BBPXY CKaJIHUTE NpU APKYTHHO
(50.2 m H.B.). MHOTOBpEeMEHHUST aHaNN3 Ha poTorpamerpuua DSM u oprodoTomozaiiku
MmoKa3a TpaliHaTa 3ary0a Ha meT AIOHHH cucteMu B cektopa Ilomopue—byprac—Pocenem.
MCTOI['I)T II0O3BOJJIHN I/II[CHTI/I(I)I/IHI/IpaHe 1 KapTHUpaHC Ha OCCM HOBHU JOHHH CUCTCMU! 3natHu
naceuu ([lanopama), Acmapyxoso (Bapna), bsna, AranacoBcka koca, LlenTpaneHn miax
(byprac), Yepnomopen, KaBauute (uactuuno) u PeszoBo-Kactpuu. Bucok anTpomorenen
oTneuaTpk € otuereH BBpXY 50.7 ha (5.1%) ot usnarta nroHHa niom. B 3akmounTtenHus
eran 0sxa MOKa3aHW YOBEUIKH BB3JEHCTBHS, IOBEIU N0 Jerpanaius U TpaiHa 3aryba Ha
noHu (12 ha) mpes mocnenaute 15 ronmau. OCHOBHUTE MPUYMHHU 3a JeTpajaiusTa ca
JOKYMEHTHPaHU: MaCOBOTO TYPUCTHYECKO CTPOUTEIJICTBO CIE COLHATUCTUUYECKHUS IEPHO,
HU3TPpaAXKAAaHETO Ha MNbTUIIA, PCKPCAIUMOHHUAT HATHUCK, TBIIYCHETO OT XOpa, JIMIICaTa Ha
NBTEKW B 30HH ChC CTAOMJIM3UPAHU M MOJABHXKHU JIOHU, 0oppOyJ MPEBO3HU CpEJCcTBA U
MapKUHTH (0CO0E€HO MPH KHMIIUHTH), H3XBBPISHETO Ha OTIMAABIN U MOPCKHA OOKIYK BBPXY
JIOHUTE.

B.4-6

Prodanov B, Dimitrov L (2020) Morphology of the Strandzha Coastal Zone, Southern Bulgarian
Black Sea Coast. SGEM International Multidisciplinary Scientific GeoConference EXPO
Proceedings 20: 189-196, ISSN: 1314-2704, https://doi.org/10.5593/sgem2020/1.1/s01.024
Abstract: The study of the specific nature of the coastal zone requires a combination of a
wide range of data from multi-beam and single-beam echosounding, LiDAR scanning,
unmanned aerial vehicles, and generation of accurate high-resolution digital terrain
models. In recent years, the development of seabed mapping technology has allowed for
more precise mapping of the coastal zone. The complex analysis of data on relief,
morphostructural units, contemporary tectonic deformations, geological and
lithostratigraphical structure, morpho-hydrographic, topography, and lithological variates
allows for a more detailed morphological study of the Strandzha coastal sector. As a result
of an in-depth GIS-based morphometric analysis, the spatial borders of the coastal
structural blocks and their morphological elements of the terrestrial and marine parts were
investigated. The morphologically expressed components of the relief that affect the
contemporary structural forms in the coastal zone were mapped and traced underwater. The
generation of very high-resolution (VHR) orthophoto mosaics (OMs) of the Strandzha
coast allowed to digitize shoreline in a scale of 1:1,000. The geomorphic landforms were
mapped and divided into cliffed and rocky coast and depositional coast based on a detailed
DSM morphometric analysis.

Pe3tome: UzcnenBanero Ha crnequuyHUS XapakTep Ha KpailOpekHaTa 30Ha HM3HCKBA
KOMOWHHpaHEe Ha WIMPOK HAOOp OT JaHHW OT MHOTOJBYEBO H  €JHOJIBYEBO
exo3Bykonpopuiupane, LiDAR ckaHupane, OC€3NHJIOTHH JI€TaTEJIHH amapaTtd H
reHepupaHe Ha TOYHHM BHCOKOPE3OJIOUMOHHM HIU(pPOBM Mojenu Ha TepeHa. llpes
MOCJIeIHUTE F'OJUHH Pa3BUTHETO HA TEXHOJOTHHU 3a KapTHPaHe Ha MOPCKOTO JbHO MO3BOJHU
no-npenu3Ho kaprorpadpupaHe Ha KpaiiopexHara 30Ha. KOMIIJIEKCHUSAT aHallU3 Ha JIAaHHH
3a peneda, MOpQOCTPYKTYpHHTE €AUHHUIIM, CHBPEMEHHHTE TEKTOHCKHM AedopMmanuu,
reoJIOKKaTa U JINTOCTpaTurpadckarta CTpykrypa, Mmopdo-xuaporpadusra, Tonorpadusita u
JUTOJIOTHYHUTE BapHAaIllUHd IMO3BOJISIBA I0-33JbI00YEHO MOPQOIOKKO H3CIEIBAHE Ha
KkpaiiOpexxnusi cexrop Ha Crpanmxka. B pesynrat ot 3agbpinbouen ['UC-6asupan
MOppOMETpUYCH aHAJIN3 Os1Xa U3CJICABAHHU NMPOCTPAHCTBEHUTE I'PAHUIM HA KPailOpEeKHUTE
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CTPYKTYpHU OJOKOBE M TEXHHUTE MODP(GOJIOTHYHH €JIIEMEHTH KaKTO B cyliaTta, Taka # B
MopckaTta gact. Mop}oroTudHO H3pa3eHUTEe KOMIOHEHTH Ha peieda, KOUTO BIUASIT BPXY
CBBPEMEHHUTE CTPYKTypHU GOpMH B KpailOpexHara 30Ha, 0sxa KaprorpadupaHu H
npocieleHd moJ Boja. leHepupaHero Ha MHoro Bucokope3odtonuoHHu (VHR)
OpPTOMO3aWMKH Ha KpaiOpexwnero Ha CTpaHIka MO3BOJM JAUTHTAIW3AIMSI Ha OperoBara
nuausg B Mamab 1:1 000. 'eomopduuTe hopmu O6sxa kaprorpadupanu U KiacupUIIUPaHU
B JiBa THIIa — CKaJlUCTO U KJIH(POBO KpalOpexue W akyMmMyJIaTUBHO KpalOpexue, Ha Oa3za
neTaiieH MophOMETPUUCH aHAIN3 Ha MUPPOBHUSA MOJIET HA TEPEHA.

B.4-7

Prodanov B, Todorova V, Dimitrov L, Bekova R (2023) Loss of Natural Seabed and Benthic
Habitats along the Bulgarian Black Sea Coast as a Consequence of Infrastructure Development.
SGEM International Multidisciplinary Scientific GeoConference EXPO Proceedings 23: 375-390,
ISSN: 1314-2704, https://doi.org/10.5593/sgem2023/3.1/s15.46

Abstract: The Marine Strategy Framework Directive (MSFD) is a framework for
collective action in the marine environmental policy established by Directive 2008/56/EC
of the European Parliament and the Council on 17 June 2008. It calls for EU Member States
to create national marine strategies to achieve good environmental status (GES) by 2020
or to maintain it in areas where it already exists. Five factors are laid out in Commission
Decision (EU) 2017/848 for GES assessment in regard to a number of broad habitat types,
as two of them were assessed in the article. Criterion D6C1 represents the spatial extent
and distribution of physical loss of the natural seabed. Criterion D6C4 estimates the extent
of loss of the habitat types resulting from anthropogenic pressures that should not exceed
a specified proportion of the natural extent of the habitat types in the assessment areas.
These criteria were evaluated for five coastal Marine Reporting Units (MRU) distributed
in the Bulgarian sector of the Black Sea. The objective of the study is to evaluate the
physical loss of the natural seabed and broad benthic habitat type as a result of coastal
infrastructure development in each of the coastal MRUs and for the national Black Sea
biogeographic region. The cumulative loss from the 1970s to 2017 was calculated. The
period between 1970 and 1983 was chosen as a reliable historical baseline for which
1:5000-scale topographic maps are available. In addition, the study provides estimates of
the natural seabed and habitat loss for the long-term period 1970/83 to 2017 and the 6-year
assessment period under MSFD 2012 to 2017. GIS procedures include a compilation of
vector files of shoreline and MRUs for the assessment periods 1970/83, 2012, and 2017,
from which changes were evaluated Criterion D6CI1: Spatial extent and distribution of
physical loss of the natural seabed. Finally, spatial intersect analysis between seabed loss
and broad benthic habitat types allowed assessment of Criterion D6C4: The extent of loss
of the habitat type resulting from anthropogenic pressures. The work identified 302
designated hydrotechnical facilities, 33 of which were constructed during the most recent
assessment period (2012-2017), which have left a significant negative imprint on the
Bulgarian coast. Prominent accumulation of artificial structures was registered along
Burgas, Varna, Balchik, and Nessebar. After the 1970s, due to the construction of coastal
hydro-technical facilities and port infrastructure, the Bulgarian Black Sea shoreline
increased by more than 11%, from 461.9 km (1970/83-2012) to 511.2 km (2012) and to
513.6 km (2017). The MRUs Cape Emine — Cape Maslen and Cape Kaliakra — Cape Galata
are the most affected coastal arecas by seafloor sealing and land reclamation. Infralittoral
sand in Cape Emine — Cape Maslen Nos MRU represents the habitat with the highest
absolute loss of 1.43 km? and of 1.19% as a proportion of the total habitat area. The
Infralittoral rock was assessed to have lost the most significant proportion of a broad
benthic habitat type along the Varna shoreline — 3.39% (absolute area 0.35 km?), which is
getting close to the critical threshold of 5% in the Cape Kaliakra—Cape Galata MRU. GIS-
aided analysis showed that the most impacted broad benthic habitat types at the national
scale are the Infralittoral sand and Infralittoral rock, with losses of 1.48 km? and 0.528
km?, respectively. However, neither of the habitats exceeded the 5% threshold of habitat
loss in any of the assessment areas. Finally, this article presented a pilot assessment of
geomorphological seabedforms loss. Along the Bulgarian Black Sea coast, a distinguished
loss was observed on the shallow-water accumulative slope or beach face corresponding
to the Infralittoral sand (1.476 km?), Infralittoral mud (0.003 km?), infralittoral mixed
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sediment (0.02 km?) and infralittoral coarse sediment (0.09 km?). Respectively, the largest
loss of abrasion-structural seabed or bench was observed in the Infralittoral rock (0.533
km?).

Pesrome: PamkoBaTta nupektuBa 3a Mopcka crpaterus (MSFD) mpencraBiasBa pamka 3a
KOJICKTUBHHM JAEHCTBUS B MOJUTHKAaTa IO ONa3BaHE Ha MOpcKaTa Cpela, YCTaHOBEHa ¢
HupextuBa 2008/56/EO na EBpomneiickus napiamenT u Ha CpBera oT 17 roHu 2008 r. Ta
M3UCKBa AbpxaBuTe wieHkH Ha EC ga pa3paboTAT HAaMOHATHU MOPCKU CTPATETHH C ILIeJ
MMOCTHTAaHe WJIM TOOABbpKaHe Ha mobpo ekomormdHo chcrosHue (GES) mo 2020 r. B
Pemenne (EC) 2017/848 na Komucusra ca nepuHupaHu meT KpUTepus 3a oneHka Ha GES
CIpSIMO peAula LIUPOKH THUIOBE MeEcTOOOMTaHHS, KaTo B HacTosmjata cTaTHsS ca
pasrinenanu aBa oT TaxX. Kpurepumit D6C1 ce oTHacs m0 MPOCTpaHCTBEHHS OOXBaT M
pasmpeneneHneTo Ha pusndeckara 3aryba Ha eCTECTBEHOTO MOPCKO AbHO. Kpurepunit D6C4
OICHABA CTETEHTa Ha 3aryba Ha THUMOBETE MECTOOOMTAHHMs B pe3yJiTaT Ha aHTPOIOTre HEH
HaTHCK, KOSITO He TpsA0Ba /la HaJABUWIIaBa ONpeJelieH MPOIEHT OT €CTECTBEHHS 00XBaT Ha
MecTooOHuTaHuATa B oleHsABaHHUTE paioHu. OIeHKaTa € HampaBeHa 3a MeT KpalOpexHu
Mopcku otueTHU eauHuin (MRU), pasnonoxeHnu B ObaTapckusi cektop Ha YepHo Mope.
Llenta Ha U3CeBAaHETO € J1a ce OIlCHH u3nYecKaTa 3aryba Ha €CTECTBEHOTO MOPCKO ABHO
U Ha IIHAPOKHTE OCHTOCHHW MECTOOOWTaHWS B pe3yjiTaT Ha pa3BUTHE Ha KpaiOpekHa
nHppacTpykTypa Kakto mo MRU, Taka u 3a HamuoHaitHaTa Onoreorpadcka depHOMOpCKa
30oHa. M3uucneHa e kymynatuBHata 3aryba ot 1970-te mo 2017 r. 3a HamexaHa
HCTOpUYECKAa OCHOBAa € u3noji3BaH nepuonbT 1970-1983 r., 3a KOUTO ca HanU4HHU
tommorpadcku kaptu B mamab 1:5 000. U3cnenqBaHeTo BKIOYBA U OMEHKH 33 JBJITOCPOUHUS
nepuon 1970/83-2017 r., KakTo U 3a 6-TOAUIIHUS OUeHbYeH nmepuoa no MSFD — 2012-
2017 r. UYpe3z I'MC anHanm3 ca cbCTaBEHH BEKTOpPHHU (ailnoBe ¢ OperoBaTa JHHUS H
OTYETHUTE EAWMHMIM 3a TPUTE OLEHBYHHM IMEPHOAA, Bb3 OCHOBA HAa KOWUTO € OLIEHEHO
cboTBeTCTBUETO ¢ Kputepuid D6CI1. BrociaeacTBue upes3 mpoOCTPaHCTBEHO IMpECHYaHE Ha
JaHHUTE 3a 3ary0a Ha JBHOTO C TUIIOBETE MEeCTOOOUTaHUS € olleHeH u kputepuit D6C4. B
pe3ylTaT Ha W3CIeIBaHETO ca uAeHTUPUIUpanu 302 XUAPOTEXHUUECKU CHOPBKEHUS, 33
OT KOWTO H3TpajeHH Mpe3 IMOocieNHus ouneHbueH mepuon (2012-2017 r.), ocraBmin
3HAYUTEJICH HeTaTUBEH OTIIeYaThK M0 OBJITrapcKoTO Kpaitopexue. Hali-ronsmo HaTpynBaHe
Ha W3KYCTBEHU CTPYKTypH € ycTaHoBeHO npu byprac, Bapua, banuuk u HeceGwp. Cren
1970-te, B pe3yaTraT Ha CTPOUTEICTBO Ha NPHUCTAHUIIA M XUIAPOTEXHHUUYECKA
UHQpaCcTpyKTypa, JBIKUHATA Ha OBIATapcKaTa 4epHOMOpPCKa OperoBa JIMHUS € HapacHala
c Hax 11% — ot 461.9 km (1970/83-2012) go 511.2 km (2012) u 513.6 km (2017). Haii-
CHUJIHO 3aCerHaTH OT XepMETH3alus W HacHIIBaHE ca pailoHuWTe Mexay Hoc EmMuHe u Hoc
Macnen, kakto u Mexay Hoc Kammakpa u Hoc ['amara. Hali-ronsma abcontoTHa 3aryba Ha
mectoobutanue (1.43 km? unu 1.19%) e peructpupana 3a Infralittoral sand 8 MRU Cape
Emine — Cape Maslen Nos. Hali-ronsim oTHOocuTeneH A 3ary6a e orueteH 3a Infralittoral
rock mo kpaitbpexuero Ha Bapua — 3.39% (0.35 km?), no6numxaam ce go npara ot 5% 3a
MRU Cape Kaliakra—Cape Galata. Cnopen I'MC ananu3a Hali-3aCerHaTUTE THIIOBE
MecTooOMTaHus Ha HanmoHaimHo HuBO ca Infralittoral sand u Infralittoral rock, croTBeTHO
c 1.48 km? u 0.528 km? 3ary0a. Benpeku ToBa, B HUTO €Ha OT OLEHBYHUTE 30HU HE €
npemuHat mnpara oT 5%. Crartusta mpejcTaBs W NUIOTHA OlEHKAa Ha 3arybara Ha
reoMopdoiokku GopMH Ha IBHOTO — Hal-OTYETIHMBA € TS B INTUTKOBOJHATA aKyMYyJIaTHUBHA
3oHa (1.476 km? 3a Infralittoral sand), kakto u 3a Infralittoral mud (0.003 km?),
Infralittoral mixed sediment (0.02 km?) u Infralittoral coarse sediment (0.09 km?). Haii-
3HauMTeHa 3aryda Ha CTPYKTYypHO-a0pa3MoOHHO MOPCKO JBHO € ycTaHoBeHa 3a Infralittoral
rock — 0.533 km?.
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Bekova R, Prodanov B (2024) Spatiotemporal variation in marine litter distribution along the
Bulgarian Black Sea sandy beaches: amount, composition, plastic pollution, and cleanliness
evaluation. Frontiers in Marine Science 11, ISSN 2296-7745,
https://doi.org/10.3389/fmars.2024.1416134

Abstract: The threat of anthropogenic marine litter, particularly plastic pollution, to
marine ecosystems and human health, has spurred mitigation initiatives and global
scientific research. Following the Marine Strategy Framework Directive guidelines, this
study evaluated marine litter distribution, cleanliness, and plastic pollution indices along
Bulgarian Black Sea beaches in 2023. The survey integrates visual assessment, manual
sampling, and drone mapping, distributing the beaches along the coastline to encompass a
broader range, totaling 45, including 28 remote/natural, 10 semi-urban, and 7 urban
beaches. Results indicate a 48% decrease in marine litter distribution on beaches from
1462 + 147 items/100 m in 2021 to 753 + 97 items/100 m in 2023, with Artificial polymer
materials/plastic materials constituting 88.62% of the total litter amount. A comprehensive
plastic macro litter pollution assessment was carried out along Bulgarian beaches using
PAI for the first time. In 2023, the average cleanliness status of Bulgarian beaches was
classified as “moderate” (CCI: 7.61 £ 1.00), with clean northern and central beaches
contrasting with dirty southern beaches. Urbanized beaches were assessed with the highest
level of pollution (PAlav3: 5.51; CClavp3: 18.16). In the long term, cleanliness and
plastic pollution maintain “moderate” values with CClav, is-23: 8.81 £ 0.89, and PAlav,is-
231 2.35 £ 0.32, persisting throughout the period, necessitating ongoing monitoring and
intervention strategies. Despite identifying a significant number of clean beaches, none
meet the EU threshold value of 20 litter items/100 m. This study highlights the urgent
need for effective interventions to combat litter accumulation and plastic pollution,
particularly in urban or semi-urban beaches, emphasizing multi-stakeholder collaboration
for sustainable solutions and coastal ecosystem preservation.

Pe3rome: 3amnaxaTta OT aHTPOINOIr€HHHM MOPCKHM OTHAIBLUHM, OCOOEHO IIACTMAacoOBO
3aMbpCIBaHE, 32 MOPCKUTE €KOCUCTEMH U YOBEIIKOTO 3/I[paBe € CTUMYJIUpala HHULIHATHBH
3a HaMmallIBaHE Ha BB3JACHCTBUETO M TI00aIHW HaydYHHU H3CIeaBaHus. B choTBeTCTBHE C
HacokuTe Ha PaMkoBara JQuUpeKkTHBa 3a MOpPCKa CTpaTerus, HACTOSAMIOTO H3CIeJABaHE
OIl€HSIBA pPA3NMPOCTPAaHEHHUETO Ha OTHaAbIM, HUBOTO HAa YHUCTOTa MU HHAEKCUTE Ha
MJacTMacoBO 3aMbpCsABaHe MO OBITapcKkHTe IUIaxoBe Ha YepHo mope mpe3 2023 r.
[IpoyuBaHeTO chueTaBa BH3yasHa OI€HKa, pPbYHO NpoOOB3eMaHe W Kaprorpadupane ¢
JIpOHOBE, KaTo ca oOxBaHaTH o0m0 45 TIaka 1Mo MPOTEeXEHHWe Ha Kpaitopexuero - 28
oTaanedenu/ecrectBenu, 10 monyypOanusupanu u 7 ypOanusupanu. Pesynrarure
noka3Batr 48% HamalleHHe Ha OTHAJbIIUTE Ha TaxoBeTre — OT 1264 £ 147 6pos/100 m
npe3 2021 r. go 753 + 97 6pos/100 m npe3 2023 r., kaTo MpeAMETUTE OT HU3KYCTBEHU
MOJIMMEPHU MaTepuaiu/miacTMaca cbcTaBiaaBaT 88.62% OT BCHYKH OTHAAbIHU. 3a MbPBHU
BT € U3BBPLICHA LSJIOCTHA OLEHKAa Ha MaKpOIJIaCTMAacOBOTO 3aMbPCSABaHE Upe3 MHAEKCA
PAI no 6barapckute mnaxose. [Ipe3 2023 r. cpeJHHUAT CTATyC Ha YUCTOTA € KIacupuuupaH
kato ,,ymeper” (CCI: 76.1 = 10.0), kaTo CeBEpHUTE U [IEHTPATHUTE IJIAKOBE Ca IO -IYUCTH
B CpaBHEHHE C MO-3aMBbPCEHHUTE IOKHH IJa)XoBe. YpOaHM3WpaHUTE MJIaKOBE ca C Haii-
BHCOKa cTeneH Ha 3ambpcsBane (PAlav2s: 5.51; CClavs: 18.16). B npiarocpouen miaH,
HUBaTa Ha YUCTOTAa M IJIACTMAacOBO 3aMbpCSIBaHE OCTaBaT B KaTeTOpHATAa ,,yMEPEHH
CClav.is-23: 8.81 £0.89, and PAIlav,i15-23: 2.35 £ 0.32, KaTO CTOWHOCTHUTE JIEKO HAaJABUIIABAT
nparoBata cTtodHOCT oT 2 mpeamera/100 m. M3cimenBaneTo mojguepTraBa HEOTIOXKHATA

! lasam ce mouxu 3a ,,0pyeu“ nayunu nybauxayuu (3a noxazameau B4 u I'7) 6 uzdanus ¢ Hayuno peyensupane.
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HEO0OXOJAUMOCT OT ¢(peKTUBHM MEPKH 3a OrpaHWYaBaHE Ha HATPYNBAHETO HA OTMAJBIH U
IJIACTMAcOBO 3aMbpcsiBaHe, o0co0eHo mo ypOaHW3WpaHHTE U NONyypOaHU3UpPAHUTE
MIaX0Be, AaKIEHTUpAWKu BBPXY HYXKJaTa OT CHTPYAHHUYECTBO MEXKIY pa3IUdHH
3aMHTEPECOBAHU CTpPaHM 3a YCTOWYMBH pEIICHUS M ONa3BaHe Ha KpalOpexkHUTe
€KOCHUCTEMH.

r.7-2

Kotsev I, Prodanov B, Bekova R (2021) Long-Term Impacts of Land Use Change Upon the
Natural Flood Storage Reservoirs Along the North Bulgarian Black Sea Coast. The Handbook of
Environmental Chemistry: 233-261, ISBN 978-3-030-77504-9,
https://doi.org/10.1007/698 2021 _765

Abstract: The Black Sea is a micro-tidal basin, where significant storm-related marine
inundations are characterized by comparably long return periods and moderate extents.
Thus, floods resulting from heavy rainfalls, rapid snowmelts, and the related extreme
runoff in the watersheds are far more common. River inundations are among the properties
of the hydrological regime on the Bulgarian coast, dictated by specifics of the humid
subtropical climate. Nevertheless, extreme fluvial flood extents come primarily as a
consequence of land use changes, unbalanced real estate development, erroneous spatial
planning, poor land administration, and the lack of proper integrated coastal zone
management (ICZM). Accordingly, floods pose a severe hazard to coastal communities
and economic activities. The estuaries of the Black Sea tributaries once successfully
maintained endemic hygrophilous forests known as longozes. Nowadays, the areals of
these riparian woods are severely decreased and fragmented. Longozes used to play a vital
role as peak outflow regulators and flood storage reservoirs. Baltata and Longoza localities
were picked as case studies to analyze the magnitude of landscape change, affecting the
endemic forests’ contemporary flood retention capabilities. The study herein consists of
two core components — literature review for periodization of significant land use changes,
backed by GIS-aided assessment of the landscape change at these two case study sites.
The literature review reveals records on outflow peaks in periods of rapid snowmelts and
torrential rainfalls, which may be attributed to impaired retention capabilities of the
longoz landscapes. Likewise, an intensified frequency of the recent flood events is
observed. These findings are in a good correlation with results of the GIS-aided change
detection interpretations. The comparative analyses of historical topographic maps
revealed significant decrease and fragmentation of the longozes at both investigated
localities. The GIS analyses also demonstrate ubiquitous drainage of adjacent wetlands
for conversion into agricultural, residential, and recreational areas.

Pe3ome: UYepHo mMope € MHUKPONPUINBEH OaceilH, B KOWUTO 3HAYUTEIHUTE MOPCKH
HAaBOJHEHUsS, NpENU3BHUKaHH OT OypH, C€ XapakTepu3upaT CHC CPABHHUTEIHO IBJITH
MEepuoau Ha TMOBTOPAEMOCT W yMepeH oO0xBar. 3aToBa MHOTO NO-YE€CTO CpemaHu ca
HaBOJHEHUATA, IPUYUHEHH OT IPOJIMBHU JIbXKI0BE, ObP30 TONEHE HA CHETOBE U CBBP3aHUS
C TSAX EKCTpeMEH IMOBBPXHOCTEH OTTOK. PeuHWTE pa3nuBH ca XapakTepHa dYepTa Ha
XUJIPOJIOTHYHUS PEXKUM Ha OBJTAPCKOTO KpailOpexkue, 00yclaBsSHU OT OCOOCHOCTHTE Ha
BIQXHHS CyOTpONHWYEH KJIUMaT. BBIOpekm TOBa, €KCTPEMHHUTE PEUYHU HABOJHCHUS Ce
IBJKAT TPEeINMHO Ha TPOMEHH B 3EMEIOJI3BAHETO, HeOaJTaHCHPAHO CTPOUTEICTBO,
TPEIIHO TPOCTPAHCTBEHO IUIaHUpaHe, ciaba aJMUHUCTpamUs Ha 3EMHTE W JIHIICa Ha
WHTETPUpPAHO YyIpaBlieHWEe Ha KpaiibpexHata 3oHa (ICZM). B pesynrar Ha TOBa
HAaBOJHEHHUATA TPEACTABIABAT CEPHO3HA 3amiaxa 3a KpanOpexHute oOmHOCTH U
HKOHOMHUYECKH JAelHocTu. EcTyapuute Ha UYEpHOMOPCKUTE MPUTOUM B MHUHAIOTO
MONABPKAIHM YCIEIIHO €HAEMHUYHH XUTPO(UIHH TOpH, U3BECTHU KaTO JOHro3u. J(Hec
IUIONIMTE HAa TE3U KpaWpeuyHH TOpPHU ca CHUJIHO HaMmalieHu U pparMeHTupanu. JIoHro3ure ca
WTpalil BakKHA POJIS KAaTO PEryJaTopu Ha BBPXOBHUS OTTOK W €CTECTBEHH pe3epBOapw 3a
3aJlbp’kaHe Ha BOJMW NpU HaBoAHeHUs. MecTHocTHuTE ,,bantara®“ u ,,JlJonro3a® ca u3dopanu
KaTo Ka3yCH 3a aHaju3 Ha Mamaba Ha NMPOMEHHUTE B JaHAmadra U Kak Te BIAUSAT Ha
ChBPEMEHHUTE BBH3MOXHOCTH Ha JIOHTO3WTE Ja 3anbpXaT HaBogHeHHs. HacTtosmoTo
H3cieBaHe BKJIIOYBA JBA OCHOBHU KOMIIOHEHTA — JIUTEPATypPEH Mperje]a 3a Nepruoanu3anus
Ha OCHOBHHUTE NpoMeHH B 3ememnosizBaHero u [[MC-0a3upana oleHKa Ha NMPOMEHUTE B
nanamadgTa B 1BeTe MecTHOCTHU. [IpernenpT Ha auTepaTyparTa pa3KpuBa JaHHH 33 THKOBU
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OTTOIIU IO BpeMe Ha ObP30 TOMECHE HA CHETOBE M MMPOJIMBHU ABXKJOBE, KOUTO BEPOSITHO CEC
IBbJKAT Ha BJIOIICHUTE 3aIbPIKAIIH CIIOCOOHOCTH HA JIOHTO3HUTE Teputopuu. HabmromaBa
ce W 3a4ecTsABaHE Ha MOCIEJHUTE HABOJAHEHHUS. Te3u pe3ynTatu ca B n1o0Opa Kopeiamus C
I'NC-ananu3ute 3a mpomMeHu. CpaBHHUTCIHUAT aHAIW3 Ha HCTOPUYECKH Tomorpadcku
KapTH pa3KpuBa 3HAUMTCIIHO HaMmalsBaHE M (QparMeHTAIUs Ha JIOHTO3UTE B JBETE
n3caenBann MectHoctu. I'MC aHamu3uTe MmOKa3BaT ChHIO MAacoOBO OTBOJHSABAaHE Ha
MPHUJICKAIIN BIaXXHU 30HM M TpeoOpa3yBaHETO WM B 3E€MEJICICKHU, IJKWIUIHH WU
TYPUCTHYECKH TEPEHH.

r.7-3

Lambev T, Prodanov B (2019) Digital terrain model of the seafloor of South Bulgarian Sea coast.
10™ Congress of the Balkan Geophysical Society: 1-5. https://doi.org/10.3997/2214-
4609.201902665

Abstract: The paper discusses the creation of a composite seafloor digital terrain model
of the south Bulgarian Black Sea coast — broad Burgas Bay from Cape Emine to Cape
Maslen nos. It is a result of processing and assembling data from single beam echosounder
and multibeam sonar systems derived from the Institute of Oceanology-BAS, bathymetric
LiDAR data, and data from digitizing water lines from marine navigational charts. Data
from single beam echosounder and multibeam sonar systems were acquired during the
implementation of various national and international projects of [O-BAS. Areas, where no
data are available, were completed by manually drawn isobaths built on the grounds of the
surrounding terrain and circular interpolation with step of 55 meters. By combining all the
data a comprehensive 3D digital terrain model of the topography of the seafloor with
resolution of 1/128 arc minute or cell size of 14 meters was created. The digital terrain
model allows detailed understanding of the seafloor morphology and successfully can be
used in the compilation of highly accurate navigational charts. The work is a result of the
implementation of a project under the Program for supporting young scientists and PhD
students at the Bulgarian Academy of Sciences.

Pe3rome: CraTusita pasriexaa cb3JaBaHeTO HAa KOMOMHHUpaH HUPPOB MoJen Ha peneda Ha
MOPCKOTO JBHO IO FOXHOTO OBArapcko YepHomopue — obOxBamaml mMUpPOKUus bypracku
3a1uB oT Hoc EMuHe 10 Hoc MacneH. MonensT e pe3yiaraT oT o0paboTka U KOMOUHUpaHe
Ha JaHHU OT €JHOJBYEB €XO0JOT M MHOTOJBYEB COHap, cbOpaHu oT HMHcTUTyTa 1O
okeanonoruss — bAH, Garumerpuunu LiDAR wm3MepBaHus, KakToO M JAUTHUTANU3alUsS Ha
BOJIHUTE JIMHUHM OT MOPCKU HaBUTAallMOHHU KapTH. JlaHHWUTE ca cbhOpaHW TO BpeMe Ha
W3IIBJIHEHUE Ha PAa3IUYHN HAaMOHAIHYU U MeXIyHapoaHu npoekT Ha NO-BAH. Palionute
0e3 HalWYHM JAaHHHU ca TMON'BJIHEHHW 4Ype3 PHhUYHO M3UepTaBaHe Ha M300aTH BH3 OCHOBA Ha
ChCeHUSA pesied U KpbroBa HHTEPIOIAILMSA ChC CThIIKA 55 m. Upe3 o0efMHIBaHE HA BCUYKH
JAaHHU € Ch3JaJeH NoApo0eH Tpuu3MepeH uuppoB MoJen Ha peneda Ha MOPCKOTO ABHO C
pesonronus 1/128 mproBa MUHyTa UiAW pa3Mep Ha kieTkata 14 m. MonxerbT MO3BOJIsIBA
neTtaiiiaHoO pa3OupaHe Ha MOpPQOJOTHATA HAa MOPCKOTO JBHO W MOXKE YCIEIIHO Ja ce
W3II0JI3Ba 32 M3TOTBSIHE HAa BUCOKOTOYHM HABUTAIMOHHU KapThu. PaGoraTta e pesymrar oT
MPOEKT, U3MbJIHABAaH Mo HanuoHanmHaTa mporpama 3a mojrnomMaraHe Ha MJajad y4€HH U
JOKTOpaHTH KbM BAH.

r.7-4

Kotsev I, Prodanov B (2020) Linking pattern and process at a spatio-temporal scale: Present-day
landscape structure and dynamics of the North Bulgarian Black Sea Coast. Proceedings of the 20"
International Multidisciplinary Scientific GeoConference SGEM 2020 20(2.2): 405—412. ISSN:
1314-2704, https://doi.org/10.5593/sgem2020/2.2/s11.048

Abstract: The landscape perceived as a physiographic complex is a theoretical concept
adopted in some Eastern European countries and former USSR states. According to this
notion, the landscape is a spatially defined fragment of the geographic sphere, a
genetically uniform geo-ecosystem, having definite resource potential and being
transformed to a certain extent by humans. Pursuant to these ideas, the landscape
comprises a mosaic of interlinked, hierarchically organized sub-systems. The Bulgarian
coast is intriguing in a landscape perspective due to its intermediary character, influenced
by temperate-continental and Mediterranean climates and the Black Sea. Multiple
factors—paleogeography, lithology, topography, geo- and morphodynamics, soils,
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moisture regime, vegetation, and anthropogenic activity—form the landscape diversity.
GIS-based mapping at 1:50,000 scale was used to delineate landscape patches, which were
classified hierarchically and grouped into dynamical categories based on the pace of
landscape change. The results reveal dominance of highly dynamical anthropogenic
landscapes (47.2%), followed by moderately dynamical and natural dynamic terrain.
Despite human impact, valuable natural complexes remain, notably at Kamchia and Emine
Mountain. Landscape dynamics should be integrated into coastal planning and ICZM.

Pe3srome: JlannmadTsT, Bb3NpHEeMaH KaTo GU3NKOreorpadcku KOMIUIEKC, € TEOPETHYHO
MOHATHE, IPUETO B HAKOW W3TOYHOEBPOIEIHCKHN CTPAaHH U OMBIINTE CHBETCKH PEIyOJNKH.
Croopen ToBa cxBamjaHe, JaHAMAa@THT € NTPOCTPAHCTBEHO OTpaHWYEH (parMeHT OT
reorpadckata 0OBHUBKa — TEHETUYHO XOMOTEHEH re0CKOCHUCTEeMEH KOMIUJIEKC C ONpeaeseH
pecypceH moTeHIuaji, TpaHcHOpMHUpaH B OIpeaeieHa cTemneH oT 4doBeka. ChOTBETHO
nanama@ThT MPENCTaBIsABa MO3aifKa OT B3aMMHOCBBP3aHHU, HEPapXUIHO OpPraHU3UPAHU
noacuctemMu. bearapckoro YepHoMopue € 0cO0eHO HHTEPECHO B JTaHAMA(THO OTHOIICHUE
nopajgyd MPEXOIHHUS CH XapaKTep MEXIYy YMEPEHOKOHTHHEHTAJeH W CPEeAM3EMHOMOPCKHU
KINMaT W BiIUsAHHETO Ha YepHo Mope. MHoxecTBO ¢akTopu — mnaieoreorpadus,
JUTOJIOTUS, Tonorpadus, reo- 1 MOophHOJIUHAMHKA, TIOYBHU, BIAXKEH PEKUM, PACTUTECIHOCT
U YOBEIIKa JeiHocT — Qopmupar nmangmadTHOTO paszHoodpasue. [locpeactBom ['MC-
0asupano kaptupane B mamabd 1:50 000 ca odepranu maHAmadTHA y4acCThIH, KOUTO Ca
KJIacUUIHUpPaHU HepapXWMYHO WM TPYNUPAHH II0 JAMHAMUYHOCT CIIOpEe] CKOpOCTTa Ha
HaHI[HIa(bTHI/ITe IIPpOMCHH. Pe3yJITaTI/ITe IMOKa3BaT AOMHHHUPAHC Ha CUIIHO AMHAMHUYHUTE
aHTponoreHHu nanamadtu (47.2%), cienBaHu OT yMEpPEHO AMHAMHYHU U E€CTECTBEHHU
IUHAMHYHH TEPEeHH. BhIpEeKky 40BEMKOTO BB3AEHCTBUE, IEHHHU MPUPOIHU KOMILIEKCH Ce
3ama3BaT, 0co0eHO B paiionute Ha Kamuus m EmunHcka mimanunHa. JluHaMukata Ha
nanamapTuTe TpsiOBa Aa ObJle UHTETpUpaHa B MPOIECHUTE HAa KpalOpeKHO IUIaHUpaHE H
HHTETPUPaAHO yIpaBJeHue Ha Kpaiiopexuute 300U (ICZM).

I.7-5

Prahov N, Prodanov B, Dimitrov K, Dimitrov L, Velkovsky K (2020) Application of Aerial
Photogrammetry in the Study of the Underwater Archaeological Heritage of Nessebar. SGEM
International Multidisciplinary Scientific GeoConference EXPO Proceedings 20: 175-182, ISSN:
1314-2704, https://doi.org/10.5593/sgem2020/2.2/s10.021

Abstract: Aerial imagery has a long tradition of use in underwater archacology. With the
recent development of new technologies, its application has become more versatile and
common. This article presents the use of aerial photogrammetry in the archaeological
survey of the submerged heritage of Nessebar, ancient Mesambria, on the Bulgarian Black
Sea coast. A major application is the generation of a digital bathymetric model (DBM) of
the seafloor, reliable up to ~—3 m depth, especially in shallow and intertidal zones, where
multibeam echosounders are less effective. Combining UAV data and sonar, a precise
surface model of the peninsula and its adjacent aquatory was generated, with a raster
resolution of 25 ¢cm (up to —18 m depth). A high-resolution orthophotomosaic (5 cm/pix)
was also created. These outputs support GIS databases, monument documentation,
underwater site detection, virtual paleolandscape reconstructions, and litter assessment.
The method proves efficient and economical for shallow-water archaeological mapping.

Pe3tome: Bp3nymHuTe n300paxeHUs UMaT JAbJITra TpaauIlys B MoaBOIHATA apxeonorus. C
Pa3BUTHUETO HAa HOBUTE TEXHOJIOTHHU TAXHOTO MPHUIIOKEHHE CTaBa BCE MO-pPa3HOOOpPAa3HO U
MAPOKO pas3lpocTpaHeHo. Hacrosmara cTaTusi MpeacTaBs H3IMOJ3BAHETO Ha BB3AYITHA
(dboTorpaMeTpus IpU apXeOIOTUUECKOTO MPOYYBAHE HA TTOJBOJHOTO KyJITYPHO HACIEACTBO
Ha HeceObp (apeBHa MecamOpust) mo 6bpiarapckoto UepHomopue. OCHOBHO MPHIIOKEHUE €
ch3aBaHeTo Ha nuPpoB OarumerpuueH Mojaea (DBM) Ha MOpCKOTO ABHO, HAIEKICH IO
NpHOIU3UTEIHO —3 m abJ00YMHA, 0COOCHO B IUIMTKOBOJHUTE W NPUIMBHO-OTIMBHHUTE
30HU, KBJAETO MHOTOJ'BUYECBHUTE €X0J0TH ca HeepekTuBHU. KoMmOunupaiiku nanau ot BJIC
(npoHOBE) W cCOHap, € HW3rOTBEH Npenu3eH NUPPOB Moaed Ha NOBBPXHOCTTA Ha
MMOJIyOCTpPOBAa M TIpHWJEkKalmara akBatopus ¢ pactep 25 cm (mo —18 m gwsnbouwnna).
Ce3mameHa ¢ u oprodoTo Mo3aiika ¢ BUcoka pesoxtonus (5 cm/pix). [lomyuenute
NPONYKTH mojamomaraT wusrpaxpaneto Ha ['MC ©0a3a janHuM, JOKYMCHTHpaHE Ha
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MaMETHHIIM, OTKPUBAaHE Ha TOJBOJAHM OOCKTH, BHUPTyallHW PEKOHCTPYKIIMU Ha
majgeonagAmadTa W OIMEHKA Ha OTHaAbOu. METOABT MOKa3Ba CBOATAa €()EKTHBHOCT M
HKOHOMHUYHOCT 32 apXEOJOTHYECKO KapTUPaHEe B INIUTKH BOJH.

r.7-6

Prodanov B, Kotsev [, Lambev T, Dimitrov L, Bekova R, Dechev D (2019) Drone-based
geomorphological and landscape mapping of Bolata Cove, Bulgarian coast. Sustainable
Development and Innovations in Marine Technologies: 592—-596, ISBN 9780367810085,
https://doi.org/10.1201/9780367810085-78

Abstract: The use of unmanned aerial vehicles (UAVs) represents an innovative remote
sensing technique for surveying of large or difficult-to-access areas in less time compared
to other popular methods. This paper presents a cost-effective approach to very high
resolution geomorphological and landscape mapping of Bolata Cove, northern Bulgarian
coast. The orthophoto imagery was acquired with a DJI Phantom 4 Pro Quadcopter. The
survey accuracy was guaranteed by ground control points measured with GNSS HyTarget
geodetic receivers via NRTK, as well as by seabed control points registered with a single-
beam echosounder. The imagery post-processing involved a 3D model derivation using
the structure-from-motion principles. Ready-to-interpret UAV products were a digital
surface model and an orthophoto mosaic with a 3 cm cell size. The aforementioned
products were applied in the subsequent GIS-aided geomorphological and landscape
analysis aimed at the identification of land/bedforms and corresponding ecotopes of nature
conservation interest. The method discussed has demonstrated a strong potential for wider
implementation in coastal geomorphological and landscape-ecological research thanks to
the very high resolution of the UAV-acquired data.

Pe3ome: WM3mom3Banmeto Ha Oe3nmmiotHu neratenHu amnapatu (BJIA) mpencraBmsiBa
WHOBAaTHBHA JUCTAaHIMOHHA TEXHOJOTHUS 3a 3aCHEMaHe Ha T'OJIEMH WJIU TPYIHOIOCTHIIHH
TEPUTOPUHU 3a 3HAYUTEIHO MO-KPaTKO BpPEME B CPaBHEHHE C JPYTH MOMYJISIPHU METOIH.
Hacrtosimara  crartus npencTaBs MKOHOMUYECKHU eheKkTuBEeH noaxox  3a
BHCOKOPE30JIOIIMOHHO TeoMOpdosiokko W naHamadTHO KapTUpaHe Ha 3anuB bomata
(ceBepHoTO OBJTapcko KkpaiOpexwue). OprtodoTonsoOpakeHHsATa Cca 3aCHETH C
kBaapokontep DJI Phantom 4 Pro. TouyHocTTa Ha 3acHeMaHETO € rapaHTHpaHa 4pe3
HAa36MHHU KOHTPOJIHM TOYKH, M3MepeHu c reogesndyHu GNSS npuemuHunm HyTarget mo
NRTK meTonuka, KakToO UM 4pe3 KOHTPOJHHU TOUYKHM HA MOPCKOTO JbHO, PETUCTPUPAHU C
eqHoNbYEB exoyoT. O6paboTKkara Ha U300paKeHUATA BKIIOUBA H3rpaxaane Ha 3D monen
[0 IpUHLUMIUTE Ha ,structure-from-motion®. Ilonmyuyenure NpoayKTH BKIOYBAT HU(POB
MoOJiell Ha TOBBPXHOCTTAa U opTo(oTOMO3aiiKa ¢ KieThueH pazmep 3 cm. Te ca u3mon3BaHu
3a mociieaBan] reoMopdosioxku u gmanamadpren ['MC-aHanu3, HAacO4YeH KbM
naeHTuunupane Ha ¢opmMu Ha peneda U CBBP3aHHM €KOTONM OT 3HAYCHHE 3a
npupopgo3aniurara. [IpercTaBeHUAT METOA MOKa3Ba CEPUO3E€H MOTEHIHAN 3a IMO-IIHPOKO
MPUIIOKEHNE B KPallOpeKHU reoMopPOIOKKH U JTaHAMa)THO-eKOJOTHIHN U3CIe/[BaHHUS,
OmaromapeHue Ha MHOTO BHUCOKaTa pe30Jonus Ha moinydeHute ¢ bJIA manHu.

r.7-7

Prodanov B, Bekova R, Kotsev I, Vachkova V (2021) Habitats Lost: Analysis of the
Eutrophication Magnitute at a Protected Coastal Lake in Bulgaria Using Satellite and Drone
Imagery. SGEM International Multidisciplinary Scientific GeoConference EXPO Proceedings 21:
253-260, ISSN: 1314-2704, https://doi.org/10.5593/sgem2021/5.1/s20.032

Abstract: Transitional (brackish) water bodies host extremely vulnerable ecosystems.
They are highly sensitive to pollution, changes in the water currents, nutrient levels, etc.
Over the course of the 20th century in Bulgaria, many of them were purposely drained or
strongly altered. Today, these fragile ecosystems account for just 0.1% of Bulgaria’s area,
and hence they are listed among the country’s top priority nature conservation sites. The
long-term preservation and survival of numerous rare or threatened hydrobionts depend
on the conservation of these aquatic habitats.

The site selected for the study herein is Maznia azmak. It represents a highly eutrophicated
coastal lake (a former river bed) found in the Kamchia River’s downstream sector,
contiguous to the mouth of the estuarine type, where it empties into the Black Sea. The
study site represents a constituent part of Kamchia Nature Reserve and two Natura 2000
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protected sites, i.e., BG0002045 Komplex Kamchia (Birds Directive) and BG0000116
Kamchia (Habitats Directive).

The main goal of the present paper is to analyze the spatio-temporal changes, scale and
rate of eutrophication at Maznia azmak and the related loss of sensitive aquatic habitats
that are a subject to preservation. This has been achieved through GIS-based analysis and
interpretation of archive topographic maps compiled at scale of 1:5,000-1:126,000,
historical satellite and contemporary drone imagery.

Results of the study demonstrate the constant expansion of the aquatic vegetation at the
expense of open water surfaces. These findings imply for a deteriorated ecological status
of the associated freshwater habitats in result of eutrophication.

Pe3rome: Ilpexomnute (COTOHOBOAHM) BOJOEMH MOAABPXKAT H3KIIOUHTEIHO YSA3BUMU
ekocucteMu. Te ca CHIIHO YyBCTBUTENIHHU KbM 3aMbpPCsiBaHE, IPOMEHH B BOOHUTE TCUCHHUS,
ChABPKAHUE HA XpaHUTENHU BewmecTBa U Ap. [Ipe3 XX Bek B briarapus MHOro or tesu
BOJOCEMMH Ca 6I/IHI/I YMUIIJICHO OTBOAHABAHU WX 3HAYUTECIHO MOIII/I(bI/IHI/IpaHI/I. HHGC TE3HU
Kpexku exocucteMu 3aemat enasa 0.1% or TepuTopusATa Ha CTpaHaTa U MOpaad TOBa ca
BKJIIOUEHU cpel NPUOPUTETHHUTE OOEKTH 3a oma3BaHe Ha mpupoaara. BIrocpodyHOTO
CbXPAaHCHHUC U OLCIABAHC HAa MHOXCCTBO PCAKHU UJIK 3aCTPAallICHU XI/II[pO6I/IOHTI/I 3aBUCHU OT
OIa3BaHETO Ha TE€3W BOJHHU MECTOOOHUTAHHUS.

N3cnenBanata TepuTopus € BOMHOTO TSAJIO ,,Ma3HHS a3Mak“ — CUIHO eyTpodupamo
KpaiiOpexHo e3epo (cTapo peyHO KOPHUTO), Pa3MOJOKEHO B JOJHOTO TEUYEHHWE Ha peka
Kamuusi, B HemocpeacTBeHa OIU30CT A0 HEHHOTO yCTHE OT €CTyapeH THUIl, KbJETO peKara
ce BnuBa B UepHo mope. [IpoyuBanaTta Teputopus e yact ot Ilpupoaen pesepnar ,,Kamuus*
u nBe 3amuTeHu 30Hu oT Hatypa 2000 — BG0002045 Kommnekc Kamuns (mo JlupextuBara
3a ntunute) u BG0000116 Kamuus (o JlupextuBaTta 32 MECTOOOUTAHHSATA).

OcHoBHaTa Lell Ha HacTosllaTa CTaTUs € Ja Ce aHaJIUu3UpaT NPOCTPAHCTBEHO-BPEMEBUTE
NpoOMeHH, MamadbT M CcTeneHTa Ha eyTpodukamusa B MasHHS a3Mak, KakToO H
CBITBTCTBANIATa 3aryba Ha YyBCTBUTEJHH BOJHH MECTOOOUTaHHsS, KOUTO MOJJIEXKAT Ha
ona3BaHe. Topa e mocturHaro upe3z ['MC-0a3upan aHaniu3 u WHTEpPNpETALNS HA apXUBHU
tonorpadcku kaptu B Mamabd 1:5 000—1:126 000, ucTopudecKH CaTEIUTHA U ChBPEMEHHHU
JIPOHOBHU M300pakeHUs.

Pesynratute OT U3CIEABAHETO I[OKAa3BaT IMOCTOSHHO pa3lIMpsBaHe Ha BOJHATA
PacTUTEIIHOCT 3a CMETKa Ha OTKPUTHUTE BOJHU IJIOMHU. Te3W KOHCTATAIlMM HACOYBAT KbM
BIIOIICHO €KOJOTMYHO CHCTOSHHE HA CBBP3aHHUTE CIAJKOBOJHU XaOUTAaTH B pe3yJiTaT Ha
eyTpodukanus.

r.7-8

Bekova R, Prodanov B, Lambev T (2022) Multidisciplinary Ichthyological and Geological
Research of the Durankulak Lake, Northern Bulgarian Black Sea Coast. SGEM International
Multidisciplinary Scientific GeoConference EXPO Proceedings 22: 295-302, ISSN: 1314-2704,
https://doi.org/10.5593/sgem2022/5.1/s20.038

Abstract: The Durankulak Lake is the northernmost Bulgarian Black Sea lagoon. The
hydrological regime of the lake is, for the most part, the inflow of water in karst
underground cracks. Over the years, the rare cases of digging a sea-lake canal have been
a significant cause of the oligohaline estuarine wetlands nature of the water body. The
publication aims to present current research on the structure of the lake bottom, the heart
of the substrate and changes over the years, using data from a multi-beam echo sounder
and side-scan sonar, as well as new data for ichthyological fauna. In the period 2020—
2021, the lake was monitored, including key physicochemical indicators, which indicate
an increase in the period of eutrophication due to changes in climatic conditions and the
impact of anthropogenic pressure. The hydrological and hydromorphological features of
Durankulak Lake are crucial for the composition of its fish fauna, which is mainly
composed of freshwater and brackish forms. In total, 25 species from 11 families have
been recorded to date. The publication discusses both natural processes and the influence
of human activity and climate change on the ichthyofauna and sediment structure.
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Pe3ome: JlypaHKynamIKOTO €3€pO € Haii-ceBepHaTa ObJIrapcka 4epHOMOpPCKA JaryHa.
XHUAPOTOKKHUAT PEKUM Ha €3epOTO CE€ ONpeessi OCHOBHO OT IOCTHIIBAHETO HA BOJAA UpE3
KapCTOBY MyKHATUHHU. [Ipe3 roguHuTe peaKkuTe ciiydyad Ha MPOKONAaBaHE HAa KaHAl MEXAY
MOPETO U €3epOTO Ca OCHOBHA MPHUYHMHA 32 OJUTOXAJUHHUS €CTyapeH XapaKTep Ha BOJHUSA
Oaceitn. Hacrosimara myOnukanus uMma 3a Iejl Ja NpeJCTaBU aKTyaJHU H3CIeABAaHUS Ha
CTPYKTypaTa Ha €36pHOTO IbHO, ChbPIEBUHATA HAa CEJUMEHTA U IPOMEHUTE NIpe3 TOJUHHUTE
Yype3 JaHHU OT MHOTOJBYEB €XOJOT U CTPAaHUYHO-CKaHUpaIll COHAp, KAaKTO U HOBU JaHHHU
3a uxtuodaynara. B mepuoma 2020-2021 r. e U3BBPIICHO MOHUTOPUPAHE, BKIIOYBAIIO
KJIIOYOBH (PU3MKOXMMHUYHM II0Ka3aTeJd, KOWUTO cO4YaT HapacTBaHE Ha Iepuoia Ha
eyTpoduKanus B pe3yiaTaT Ha KIMMATUYHHM NPOMEHHM U AHTPONOTEHHO BB3JEHCTBHE.
XHUAPOTOKKUTE U XUAPOMOP(DOTOKKUTE XapaKTEPUCTHKH Ha JypaHKyJIamKoTo e3epo ca
OT pellaBallo 3HaueHUE 3a CbCTaBa Ha puOHaTa QayHa, KOATO C€ CHCTOM IJIABHO OT
CIAaJKOBOJHM M COJIOHOBOAHM BuAoBe. Jlo MOMEHTa ca ycCTaHOBEHM o0mo 25 Buna,
npuHamnexamu KpM 11 cemeiictBa. B myOnumkamusara ce o0chXKAAT KaKTO €CTECTBEHH
MpolecH, Taka U BIMSHUETO Ha YOBEIIKaTa AEWHOCT M KIMMATHUYHUTE NMPOMEHHU BBPXY
uxTHodayHaTa U CEJUMEHTHATA CTPYKTYypa.

r.7-9

Prodanov B (2023) Long-term Dynamics of the Harmani-Sozopol Beach-dune System, Bulgarian
Black Sea Coast. SGEM International Multidisciplinary Scientific GeoConference EXPO
Proceedings. STEF92 Technology, 65-76, ISSN: 1314-2704,
https://doi.org/10.5593/sgem2023/1.1/s01.09

Abstract: The Bulgarian Black Sea Coast is a well-formed mosaic of pockets, small,
gravelly-sandy beaches, and erosion-prone or erosion-resistant cliffs. A significant portion
of the depositional coast along the Strandzha sector includes sand beaches with frontal
and stabilized dunes, whose high-resolution mapping is a major task in this work.
Currently, unmanned aerial systems (UAS) are the main method for topographic
reconstruction. The world’s experience in UAS surveys and the rapid capture of hard-to-
reach large shore areas are the reasons why we emphasize using drones to map coastal
landforms. Based on high-resolution UAS-derived data, a map of depositional landforms
was created for the Harmani-Sozopol beach-dune system for the first time. Raster RGB
orthophoto mosaics have been used to digitalize and classify different types of dunes.
Elevation data from DSM with 15 cm resolution were used to identify beach and dune
morphological features: shoreline position, dune foot line, dune crest line, and stable
vegetation line. The spatial analysis in the Digital Shoreline Analysis System (DSAS) of
the obtained elements allows an accurate assessment of the shoreline changes
(erosion/accretion) and dynamics of the dune field. For the time period of 1918-2022,
using the Linear Regression Rate (LRR) indicator, an average accretion rate of +0.02 m/yr
was reported for Harmani beach-dune system. For the last 100 years, the area has
registered a decrease in area by over 55% from 14.5 ha to 6.5 ha. The paper aims to present
a multidisciplinary approach to the study of highly dynamic coastal landforms, the results
of which would benefit local authorities in drawing up management plans for the Bulgarian
Black Sea coast.

Pe3tome: brnarapckoro UYepHomopue rmpejcTaBisiBa go0pe odopMmeHa Mo3alika oOT
3aJMBYETA, MAJIKH YaKbJIECTO-TISICHYHH MJIaK0Be U aOpa3vMOHHU UM YCTOMYMBH Ha €pO3Us
ckamHu OperoBe. 3HAUYMTENHA YacT OT aKyMyJIaTUBHHUs OpsAr B paiiona Ha CrTpaHIKa
BKJIIOYBA ISICBYHHM IUIAXOBE C (QPOHTAIHM M  CTA0WUIM3UpPaHU JIOHW, YHETO
BHCOKOPE30JIOIMOHHO KapTHUpaHe € OCHOBHAa 3ajada B TOBa H3clieaBaHe. B MomeHTa
o0esnunotHure JseratesqHu cucremu (BJIC) ca ocHoBeH wMeron 3a Tomorpadcka
pexoncTpyknua. CeetoBHuAT omuT ¢ BJIC m BB3MOXKHOCTTa 3a OBp30 oOXBamaHe Ha
TPYJHOJNOCTBIIHA KpaHOpe)KHH TEPUTOPUM ca TNMPUUYMHATA 3a aKIEHTa BBPXY TIXHATA
ynotpeba mnpu KapTUpaHe Ha KpalOpexnu ¢opmu Ha peneda. Bp3 ocHoBa Ha
BHCOKOPE30JIOIMOHHN JaHHM, nonydeHu ¢ BJIC, 3a mbpBW IBT € Ch3JajJeHa KapTa Ha
aKyMyJaTHUBHUTE (OpMU B IUIAXKOBO-JNIOHHATA cucteMa Xapmanute — Co3zomnon. Pacrepuu
RGB oprodoro ™mo3zalikum ca H3MOI3BAHU 3a JAUTHTAIH3alUsd W Kilacupukanus Ha
pasnuuyHuTe TUMOBE AIOHW. JaHHM oT nudpoB moxmen Ha noBbpxHuHaTa (DSM) c
pe3onronus 15 cm ca W3NoJ3BaHM 32 WIACHTH(GWIIMpAHE HA MOpPCKa JIMHWS, OCHOBA Ha
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JIroHaTa, rpeOcH Ha JloHATa M rpaHuUIla Ha CTa0UIIHATAa PACTUTEIHOCT. [IpoCcTpaHCTBEHUAT
aHAIW3 B CHCTEMara 3a IWTHTallcH aHamu3 Ha Operosata iuHHA (DSAS) mo3BonisBa
Mpeiur3Ha OleHKa Ha TPOMEHHUTE B MOPCKaTa JUHHS (epO3Usl/aKyMyJlalus) U JUHAMUKATA
Ha AOHHOTO moie. 3a mepuona 1918-2022 r., upe3 mokazartend ,,JJUHEHHA perpecuoHHa
ckopoct® (LRR), e oTueTena cpeana ckopoct Ha HarpynBaHe +0.02 m/ron. 3a mociaenHUTE
100 rommHm miomTa Ha cucTeMmara € Hamansa ¢ Hag 55% — ot 14.5 ha mo 6.5 ha.
Hacrosmiara ctatus npeacTaBs MyJITHIUCIHUIIIMHAPEH MOIX0 KbM U3Yy4YaBaHETO HA CUITHO
JTUHAMUYHH KpahiOpexHu GopMH Ha peieda, YUUTO pEe3yJITaTH MOraT Aa ObJaT OT moj3a
3a U3TOTBSHETO Ha IUIAHOBE 3a yIpaslieHue mo bwarapckoro YepHomopue.

r.7-10

Valchev N, Prodanov B, Dimitrov L, Andreeva N, Lambev T, Eftimova P (2023) Identification of
Type-specific Reference Hydromorphological Conditions of Bulgarian Coastal Waters in Support
to Marine Environmental Management. SGEM International Multidisciplinary Scientific
GeoConference EXPO Proceedings 23: 71-78, ISSN: 1314-2704,
https://doi.org/10.5593/sgem2023/3.1/s12.09

Abstract: Water and sediments in coastal areas interact at different scales, thus shaping
the marine environment and providing physical habitat for ecosystems. Hence, the
hydromorphological conditions represent a key aspect of aquatic ecosystems considered
in the Water Framework Directive as supporting quality elements (alongside the
physicochemical), which are expected to provide the boundary conditions for the
biological quality elements. Any alteration in those can reshape the corresponding
biological conditions at various spatial and time scales. The Directive states that coastal
waters might be subdivided considering significant changes in bathymetry, substrate, or
exposure.

Typologies established by the Directive should reflect the natural variability in
hydromorphological characteristics and processes. Therefore, the aim of the present study
is to establish the type-specific hydromorphological reference conditions by identifying
areas within water bodies that are relatively homogeneous from a hydromorphological
point of view in order to better serve both determination and management of environmental
state and designation of highly modified coastal waters based on a set of clear quantitative
criteria.

The data employed comprise remote bathymetry measurements, sediment mapping and
wave exposure type. These layers were geospatially analysed to differentiate aquatic areas
of similar hydromorphological conditions. About 100 such areas were delineated, in which
conditions could be considered reference. At the same time, analysis revealed eighteen
modified smaller scale areas, within the above-mentioned ones, which are considered
hotspots of hydromorphological change in anthropogenically modified environment;
hence, an object of future monitoring and specific management actions.

Pe3ome: Bogara u cequMeHTUTE B KpaWOpeKHUTE 30HU B3aMMOJEWCTBAT Ha Pa3IUYHHU
Mamabu, oQopMsAUKH MOpCKara cpeja W OCUTYpsBaKH (HU3UYECKO MECTOOOUTaHHE 3a
ekocucremure. llopaau ToBa XUAPOMOP(OIOTHYHHUTE YCIOBHUS IMPEACTABISBAT KIIOYOB
acTeKT Ha BOJHHUTE €KOCHCTEMH U ca BKJIIOYeHHU B PaMkoBaTa aupexTuna 3a soaute (P/IB)
KaTo MOJIMOMAaraiy eJeMeHTH Ha KadeCTBOTO (Hapea ¢ QM3UKOXUMHUYHHUTE), KOUTO ClIeBa
Ja OUpeneNiaT TPaHUYHUTE YCIOBHUS 3a OMOJOTMYHUTE €JIEMEHTH Ha KaduecTBOTO. Bcesko
W3MEHEHHE B TE€3HM YCJOBHS MOXE Ja NMPEeAU3BHKA NPOMSIHA B ChOTBETHUTE OMOJIOTHYHHU
CBCTOSIHUSI B pa3JIM4eH MPOCTPAaHCTBEHO-BpEMEBHU Mallal.

Cerinacno P/ZIB, kpaiibpexxHuTe BoaM MoraTr jAa ObJaT HmoApas3AeieHH NpPU HaIU4YUe Ha
3HAYUTEJIHU NMPOMEHMU B OaTHMeETpHUsTa, CyOCTpaTa MJIM E€KCIO3ULIHATa. 3aToBa IeTa Ha
HACTOSIIOTO H3ClIeJIBaHE € Ja Ce€ ONpeAeisT TUIoBoceNuGuIHN pedepeHTHH
XUJIPOMOP(GOIOTUYHH YCIOBUS Upe3 HAeHTU(DUIIMpaHe Ha XOMOTEHHH 30HU BBHB BOJHHTE
Teja OT TJieAHa To4yka Ha xujapoMopdoinorusTa. ToBa moanmoMara KakTo ONPEAEISTHETO U
YIpaBJIEHUETO Ha EKOJOTHYHOTO CBHCTOAHWE, Taka MW KiacupuKanusITa Ha CHUIHO
MoauuUUpaHu KpaiOpekHU BOAM Bb3 OCHOBA Ha KOJUUYECTBEHU KPUTECPHH .

H3non3Banu ca JaHHKU OT JHCTAaHIHWOHHHU 6aTI/IMeTpI/I‘lHI/I HU3MCpBaHHA, KAapTHU Ha
CCAMMCHTUTC MW THIIOBC BBJIHOBA CKCIO3UIUA. IIpe3 rCONpPOCTPAHCTBCH aHAJIM3 Ca
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pasrpanudenu 0koyio 100 30HU ¢ mOA00HH XUAPOMOP(OTOTUYHH XapaKTSPUCTHKH, B KOUTO
YCIOBHSTA MOTAT Jla C€ CUUTAT 3a pedepeHTHU. AHANHU3BT pa3KpuBa u 18 Mo-ManKu 30HU
C aHTPONOTEHHO TMPOMEHEHa XUJAPOMOPQOIOTHUS, KOUTO CE ONPEaeNsAT KaTo ,,TOpellH
TOYKHU" ¥ TOJJICkKAT HA OBbJCH] MOHUTOPUHT U CIEIIUDUIHU MEPKH 3a yIpaBJIcHHE.

r.7-11

Prodanov B, Bekova R (2024) Coastal Dunes under Threat of Destruction: Necessities
Conservation and Inclusion into the Cadastral Maps and Registries of the Bulgarian Black Sea
Coast. SGEM International Multidisciplinary Scientific GeoConference EXPO Proceedings 24:
253-264, ISSN: 1314-2704, https://doi.org/10.5593/sgem2024/2.1/s10.31

Abstract: The coastal beach-dune systems along the Bulgarian coast are of significant
ecological import, necessitating rigorous monitoring and management. Oversight and dune
management inaccuracies have been recurrently identified, particularly within the
Bulgarian Black Sea coast cadastral registers. This research highlights discrepancies in
depositional areas, such as Asparuhovo-Varna, Byala, Burgas-South, and Poda beach-dune
systems. The coastal dunes within these regions have been systematically documented
through detailed geomorphological surveys. The results accentuate the urgent necessity
for precise documentation and integration of these dune formations into the Specialized
Cadastral Maps and Registers. Such measures are imperative to ensure the effective
conservation and sustainable management of these critical coastal resources. In
conclusion, the comprehensive documentation of the presented examples of coastal dune
landforms with a total area of approximately 250,200 m? in the Specialized Cadastral
Registers represents a pivotal step towards ensuring the effective conservation and
sustainable management of these ecologically significant habitats. Through collaborative
efforts and informed governance, it is possible to strike a delicate balance between
preserving natural heritage and fulfilling human needs, thereby securing the long-term
viability of coastal ecosystems along the Bulgarian coast.

Pe3rome: IlnakoBo-A10HHUTE CHUCTEMH IO OBJIrapckoro YepHoMOpHE UMAT CHLUIECTBEHO
€KOJIOTMYHO 3Ha4Y€HUE M M3UCKBAT CTPUKTEH MOHUTOPUHT M ymnpasieHue. [loBrapsmu ce
ca clIydauTe Ha MPOIYCKHU M HETOYHOCTHU MpPH KapTorpadupaHe U ynpapieHUE Ha ITIOHUTE,
0c00CHO B paMKUTE Ha KaJacTpajJHUTE PETUCTpU MO Kpaibpexuero. Hacrosmorto
n3cJelBaHe OTKPOsiBa HECHOTBETCTBUS B JIOHHUTE TepUTOpHM Ha AcmnapyxoBo (Bapna),
bsana, byprac-tOr u Ilona. B Te3u paiioHH AIOHWTE ca CHCTEMHO JOKYMEHTHPaHHU 4pe3
noapoOoHU TeoMopdoniokku oOcienBaHus. PesynrtatuTe ToadepTaBaT  CIeIIHATa
HeoOXOOUMOCT OT MpeurM3Ha JOKyMEHTalus W BKJIIOYBaHE Ha JIOHUTE B
Crnenuanu3upaHuTe KaJacTpalHU KapTu U peructpu. Tosa € 3abIXKUTEIHO yCIOBHE 32
TSXHOTO €(pEeKTHBHO Ola3BaHE W YCTOWYMBO yIpaBieHHE. B 3akiiroueHHe, ISITOCTHOTO
NOKyMEHTHpaHe Ha MpeJCTaBeHUTe MmpuMepu ¢ obma mrom okono 250 200 m? wu
BKJIIOUBAHETO MM B KaJacCTPaJTHUTE PETUCTPU MPEACTABISABA KIIOYOBA CTBIKAa KbM
YCTOWUYHMBO OMa3BaHe HA TE3W E€KOJOTMYHO 3HAYMMH MecTooOuTanus. Upes chbBMecCTHHU
ycunus u WHGOPMHPAHO YIpaBIeHHE € BHB3MOXKHO Ja C€ MOCTUTHEe OalaHC MeXIy
ChXPaHSIBAaHETO Ha MPHUPOJHOTO HACIEICTBO U 3aJJ0BOJIIBAHE HA YOBEIIKHUTE NOTPEOHOCTH,
OCHTYPSIBAaWKHM JBJITOCPOYHA JKM3HECTOCOOHOCT Ha KpalOpeXHHWTE EKOCHCTEMH Ha
bwarapus.

r.7-12

Kotsev I, Prodanov B, Dimitrov L (2025) Geomorphology of the Bulgarian Black Sea Coastal
Zone. In: Landscapes and Landforms of Bulgaria. World Geomorphological Landscapes. Springer,
ISSN: 2213-2090 (Inpress)

Abstract: The Bulgarian Black Sea coast is located in the western periphery of the Black
Sea basin. It is delimited by Cape Sivriburun in the north and the Rezovska River Estuary
in the south. The coastal area of Bulgaria represents a complex patchwork of relict and
modern landforms, making it so intriguing from a landscape perspective. Nevertheless,
climate is just one among several factors that have shaped out the geomorphic and
landscape diversity of the area. The paleogeographic evolution of the Black Sea and its
coastline, the lithologic structure, topography, contemporary geo- and morphodynamics,
hydrology, vegetation, etc. — all these act together as a holistic system and have
contributed to the formation of the rich natural coastal heritage. Last but not least, an
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important factor is human activity. The Black Sea coast has undergone millennia of
anthropogenic transformations as being among the very first permanently populated
regions in Southern Europe. These landscape transformations are still ongoing, as several
segments along the Bulgarian Black Sea coastal zone are experiencing unprecedented
levels of anthropogenic load as a result of human activities.

Pe3ome: brarapckoro UYepHoMopcko KpalbOpexme € pas3moJOKEHO B 3amajaHara
nepudepus va Yepaomopckus 6aceitH. To € orpanudeHo ot Hoc CUBpUOYPYH Ha CEBEp U
ycTueTo Ha peka Pe3oBcka Ha tor. Kpaiiopexnara 30Ha Ha beirapus npeactaBisBa CloxHa
MoO3aiika OT PeIMKTOBU U ChBpeMEeHHU (popmu Ha peneda, KOETO s IPaBHU HIKIIOYUTEIHO
WHTEepecHa OT maHamadTHa TieaHa Touka. KaumarsT obade e caMo equH OT MHOTOTO
¢daktopu, odopmunu reomoppHOTO U JaHAmWATHOTO pazHooOpa3zwe Ha paiioHa.
[Taneoreorpadckara epoionus Ha YepHO MOope W HETOBOTO KpaiOpejkue, JTUTOJOKKaTa
CTpYKTypa, Tomorpadwusira, CbBpeMEHHaTa Treo- W MoppoaWHAMHKA, XHUAPOJOTHATA,
PaCTUTCIHOCTTA U APYTrHU I[CﬁCTBaT CbBMCCTHO KAaTO XOJUCTHYHA CHUCTEMaA U JONMPHUHACAT
3a ()OpMHUPAHETO HAa OOraTOTO MPUPOJHO KpaiOpeKHO HachaeacTBO. He Ha mociaeHo MCTO,
BakeH (hakTOp € dYoBemKkara AeWHOCT. brirapckoro YepHomopue € mojairaraHo Ha
XUJSIONIETHU aHTPOIMOreHHU TpaHcPopManuu, ThU KaTo € cpel IbPBUTE MOCTOSHHO
HaceneHnu paiionu B KOxxna EBpona. Te3u Tpancdopmannu Ha naHamadTa NpoabiIxKaBaT U
IHEC, KaTo HAKOIKO YydYacThka OT KpalOpekHara 30Ha Ha CTpaHaTa HW3MUTBAT
0e3npeleIeHTHO aHTPONOIeHHO HATOBapBaHEe B pe3yjTaT Ha YOBelIKa ACHHOCT.

I.7-13

Todorova V, Dimitrov L, Doncheva V, Trifonova E, Prodanov B (2015) Benthic habitat mapping
in the Bulgarian Black Sea. Proceedings of the 12" International Conference on the Mediterranean
Coastal Environment (MEDCOAST 2015), Vol. 1, Varna, 251-262. ISBN 978-605-85652-4-1,
https://www.cbd.int/doc/meetings/mar/ebsaws-2017-01/other/ebsaws-2017-01-bulgaria-
submission-01-en.pdf

Abstract: The aim of this study is to produce benthic habitats maps in the Natura 2000
SAC Ropotamo, the Bulgarian Black Sea, by integrating acoustic, geological and
biological data. The focus is on the soft-sediment physical habitats and biotopes (the
environment and the associated biological communities). Bathymetry and backscatter data
were collected using multi-beam sonar system SeaBat 7111. Digital terrain models were
produced with a resolution of 3 m and 2 m in the open sea and the coastal area respectively
and isobaths at 1 m depth interval were drawn. Data of the sonar function was processed
to generate sonar mosaic. Acoustic facies were identified and validated with sediment
samples and macrofauna analysis. Fourteen sediment classes (Folk 16) were mapped.
Macrofauna was grouped into assemblages based on Bray-Curtis similarity, and typical
species were determined with SIMPER. The acoustic, sediment and biological data were
integrated to define biotopes. A total of six sedimentary biotopes were mapped, five of
which correspond to national subtypes of habitat type 1110 “Sandbanks which are slightly
covered by sea water all the time”. The survey supports spatial planning and ecosystem -
based management in this marine protected area.

Pe3iome: llenta Ha HACTOSOIOTO HW3CJIeJBaHE € Ch3JaBaHE Ha KapTH Ha OEHTOCHHUTE
xaburatu B 3ammuTeHaTta 30Ha Pomoramo (SAC Ropotamo) ot mpexara Hatypa 2000 B
Obarapckata akBaTopus Ha UepHO Mope upe3 MHTErpupaHe Ha aKyCTHYHHU, T€OJO0XKKH U
OMOJIOTMYHU JAaHHU. AKIEHTHT € IOCTaBEH BBPXY (QU3MUECKUTE MECTOOOHUTAHUS WU
6uoTtonmuTe Ha MeKHus cyOcTpaT (OKOJHa cpela UM CBbpP3aHU OWOJOTHYHU CHOOIMIECTBA).
BatumeTrpuunu u oOpatHopasnpbcHaTu (backscatter) qaHHM ca cbOpaHu Ype3 MHOTOJIbYEB
conap SeaBat 7111. Cp3ganenu ca uuQpoBU TEPEHHU MOJICNIH C PE30JIOLUSI 3 M B OTKPUTO
Mope M 2 m B KpalOpexHaTa 30Ha; HadepTaHH ca u300atu mpe3 1 m. AKyCTHUHUTE
n3o0pakeHus ca o0paboTeHM 3a Ch3JaBaHe Ha COHapHa Mo3aiika. Upentuduuupanu ca
aKyCTUYHH (acuM, BalUJUpPaHM Ype3 CEAUMEHTHHM NpoOM M aHalmu3 Ha MakpodayHa.
Kaptupanu ca 14 ximaca ceaumeHTd mo kiaacudukamusra Folk 16. Makpodaynara e
rpynupaHa B CBHOOIIECTBA IO CXOJICTBO Ha bpeii-KvpTHc, a THOHYHUTE BHUIOBE ca
onpeneneHu upe3 SIMPER ananu3. HMHTerpamusata Ha aKyCTHUYHH, CEIMMEHTHH H
OMOJIOTMYHHU JAaHHH € M3M0J3BaHa 3a nepuHupane Ha Ouoronu. OOIIO mecT CeJUMEHTHH
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Oouoromna ca kaprorpadupaHu, eT OT KOUTO ChOTBETCTBAT HA HAIIMOHAIIHU MOJTUIIOBE Ha
xaburatr 1110 ,[I9chYHN TIUTIYWNHH, KOWTO IOCTOSHHO ca MOKPHUTH C MOpCcKa Boma“.
N3cnenBaneTo moamoMara mpoOCTPAHCTBEHOTO IUIAHWUPAHE W yIpaBiIeHHETOo, 0a3upaHoO HA
€KOCHUCTEMHHUS IMMOAXO0/, B Ta3W MOPCKA 3allUTEHA 30Ha.

I.7-14

Prodanov B, Kotsev I, Keremedchiev St, Todorova V, Dimitrov L (2013) Initial assessment of the
technogenic pressure in the mediolittoral zone of the Bulgarian Black Sea coast. Proceedings of
the Second European SCGIS Conference “Conservation of Natural and Cultural Heritage for
Sustainable Development: GIS-based Approach”, Space Research and Technology Institute —
BAS, Sofia, Bulgaria, 4-13. ISSN 1314-7749

Abstract: The study presents a quantitative evaluation of the Bulgarian mediolittoral
zone’s physical alterations due to construction of hydrotechnical structures. It was
performed in fulfillment of the obligations under the Marine Strategy Framework
Directive (MSFD) to estimate the Sea-floor integrity (Descriptor 6), Physical loss and
Physical damage (Descriptors 6.1 and 6.2) as part of the initial assessment of the marine
environmental status. The initial assessment is based on sufficient data with low degree
of extrapolation. The dense concentration of artificial structures along the Bulgarian Black
Sea coast represents the main factor causing physical loss and damage of the mediolittoral
substrates and habitats due to the alterations of the hydrodynamic and sediment transport
regimes, manifested in deterioration of the water circulation and increased sedimentation.
The varied degree of technogenic transformation within the mediolittoral zone required
its division into five regions for better spatial analysis. Highest rates of technogenic
pressure were identified for coastal zone sectors cape Kaliakra—cape Galata and cape
Emine—cape Sozopol, while lowest were reported for cape Sivriburun—cape Kaliakra and
cape Sozopol-river Rezovska. These trends are expected to continue due to forthcoming
economic activities, e.g., construction of new coastal protection structures, harbor and
tourist infrastructure, the completion of the "South Stream" gas pipeline etc.

Pe3rome: HactosimoTo m3cinenBaHe mpencTaBs KOJMYECTBEHAa OLEHKA HAa (DU3MUYECKUTE
NpOMEHH B MEIHOJNHTOPOJIHATA 30HAa Ha OBATapckoTo YepHOMOpcko Kpaitbpexue,
NpeIU3BUKAHHU OT U3rPaXKJaHETO HAa XUAPOTEeXHUUecKa nHppacTpykrypa. To e nmpoBegeHo
B M3I'BJIHEHHUE HA 3aJbJDKeHUATa o PamkoBaTa gupekTusa 3a mopcka ctparerus (MSFD)
3a OIlEHKa Ha NelocTTa Ha MOpckoTo nbHO (Jeckpunrtop 6), ¢u3udeckute 3aryou u
¢usnueckure yBpexaanus (Jdeckpuntopu 6.1 u 6.2) kKaTo YacT OT MbpBOHAYAIHATA OIICHKA
Ha MopckaTa OoKoJiHa cpefa. OmeHkata ce 0a3upa Ha JOCTAaThYHO KOJHUYECTBO JAHHU C
HHCKa CTeTeH Ha eKcTpanonanus. ['bcTaTa KOHIEHTpaHs Ha U3KYCTBEHU CHhOPBHIKEHUS 110
OBArapCcKOTO KpallOpexue € ocHOBeH (akTop 3a (uzuyeckara 3aryba M yBpexXJIaHe Ha
cyOcTpaTuTe ¥ MECTOOOUTAaHUATA B MEIMOJHUTOPOJHATA 30HA, B PE3YyJTAaT OT P OMEHHU B
XUOpOAMHAMHUKATa M TpaHCIOpTa HAa HAaHOCH, NPOSIBSIBAIIM CE€ KaTo BJIOLIEHA BOJHA
HUpKYyJIalus ¥ TMOBUIIEHA ceJuMeHTanus. [lopaam pasznuuHaTa CTENEH Ha TEXHOTEHHa
Tpanchopmanusi, 30HaTa € pa3jelieHa Ha MeT palioHa 3a O0-TOYEH MPOCTPAHCTBEH aHAIU3.
Haii-Bucoku HUBa Ha TEXHOTE€HHO BBb3ACHCTBHE Ca YCTAHOBEHH 3a yUaCTBIUTE MEXIY HOC
Kammakpa u moc l'amara, m mexay Hoc Emune m Hoc Co30I0JI, TOKATO HAW-HHUCKH ca
otuereHn Mexnay Hoc CuBpuOypyH m Hoc Kanwmakpa, xakto m mexay Cozomon u p.
PeszoBcka. Te3u HeraTMBHM TEHAEHUHMU BEPOATHO ILI€ MPOJIBIDKAT MOpaaH MPEICTOSLIN
WKOHOMHYECKH JEHHOCTH KaTO CTPOUTEICTBO Ha HOBH OPErOyKpEHUTEIHH ChOPBKECHUS,
NpUCTaHUINA, TYPUCTHUECKA HHPPACTPYKTypa U pealu3upane Ha npoekra ,,JOxeH nmoTok".

I.7-15

Mihaleva V, Dzhurova B, Prodanov B (2014) Varna-Beloslav Lake System as a habitat for the
common ragworm Hediste diversicolor (O.F. Mueller, 1776) (Annelida: Polychaeta). In: Georgiev
P, Kishev R, Shtereva G (Eds) Proceedings of the 12" International Conference on Marine Science
and Technology "Black Sea", Varna, 315-320. ISSN 1314-0957

Abstract: Varna—Beloslav lake system is formed and modified during the years mainly by
digging artificial canals to connect Varna and Beloslav lakes and the Varna Bay, which
exposed it to major and rapid ecological changes. It is a specific water basin situated next
to the city of Varna, which is a big tourist and industrial centre. In summer season of 2012
are taken macrozoobenthic samples from previously specified stations into the lake system
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and in this paper is made an endeavor to be assessed the moment state of the population
of Hediste diversicolor in connection with the effect of some parameters in the Lake
System’s environmental condition.

Pe3rome: Cucremara ot BapHencko u benocnascko ezepo e popMupana u Mmoauduiupana
npe3 TOJUHHUTE TIIaBHO Ype3 U3rpakJaHe Ha U3KYCTBEHU KaHaJu 3a CBbp3BaHE Ha e3epaTa
c BapHeHckus 3anuB, KOeTO S MojJiara Ha 3HAYUTENTHU W ObP3W €KOJIOTUYHH IPOMEHHU.
ToBa e cneunduueH BojaeH OaceiiH, pa3mojoXeH B 0JIuM30CT no rpax Bapua — BaxeH
TYPUCTHYECKH U MHAycTpuaneH ueHTsp. [Ipe3 netuus cezon Ha 2012 r. ca B3eTu npodu oT
Makpo3000€HTOC OT MpeIBapUTENIHO OIMpeJelIeHH CTAaHIMH B €3epHaTra cucreMa u
HACTOSIIOTO M3CJIeBaHE MMa 3a e Ja OIEHH MOMEHTHOTO ChCTOSHHE Ha MOMyJalusTa
Ha Hediste diversicolor BbB Bpb3Ka ¢ BIUSHUETO HA HIKOU MapaMeTPH OT OKOJIHATA cpejaa
B €3epHaTa CUCTEMA.

I'.7-16

Prodanov B, Kotsev [, Dimitrov L (2014) Seascape-based modelling of benthic habitats spatial
distribution. Case study: Avren Plateau sublittoral zone, Bulgarian Black Sea. In: Georgiev P,
Kishev R, Shtereva G (Eds) Proceedings of the 12" International Conference on Marine Science
and Technology "Black Sea", Varna, 196-201. ISSN 1314-0957

Abstract: The study examines the present-day submarine landscape structure of the Avren
Plateau sublittoral zone and its benthic habitat diversity. It is accompanied by GIS-aided
landscape mapping and cartography carried out at scale 1:50,000, as well as by analysis
of the geo-components forming the contemporary seabed spatial pattern. Special attention
is paid to the national biotopes related to the lowest taxonomic rank of the underwater
landscape hierarchy, namely the landscape kind.

Pe3rome: M3crenBanero pasriexaa CbBpeMEHHATa CTPYKTYpa Ha MOABOAHUS NaHaAmadT B
cyOinuTOpajiHaTa 30Ha Ha ABPEHCKOTO IIJIaTO M pPa3HooOpa3sueTo OT OCHTOCHHU
Mectoobutanusa. To e cpupoBogeno ¢ 'MC-6asupano mangmadTHO KapTorpadupaHe B
mamab 1:50 000, kakTo U ¢ aHAJIN3 HAa TEOKOMIOHEHTHUTE, POopMHUpaNIyd MPOCTPAHCTBEHUS
MOJIeJI Ha MOPCKOTO AbHO. CriennasHo BHUMaHUE € OTJAeJeHO Ha HallMOHAJIHUTE OMOTONH,
CBBP3aHU C HAl-HUCKOTO TAKCOHOMUYHO HUBO B HepapXusTa Ha MOABOJAHUS JaHIMAPT —
T.Hap. ,JlanamadTeH BUI".

r.7-17

Valchev N, Andreeva N, Prodanov B (2014) Study on wave exposure of Bulgarian Black Sea
Coast. In: Georgiev P, Kishev R, Shtereva G (Eds) Proceedings of the 12" International
Conference on Marine Science and Technology "Black Sea", Varna, 175-182. ISSN 1314-0957

Abstract: The study proposes wave exposure classification of the Bulgarian Black Sea
coast according to climatic conditions. Applied methodology combines traditional
engineering methods and contemporary numerical modelling of wave processes employing
data of atmospheric fields for the period 2000-2012. Results are presented as fields of
wind speed, height and energy of waves, as well as estimate of direction and linear length
of sea surface along which the waves are generated (fetch). They show that about 40% of
the Bulgarian coast could be defined as very or extremely exposed towards wave action.
Exposed or medium exposed are 50% of the coasts, most of which are located within bays.
As sheltered are classified only 10% and only two coastal areas are extremely sheltered.

Pe3tlome: H3cnenpanero mpemnara kiacudukamus Ha Obiarapckoro YepHomMopcko
KpailOpexue 1O CTemeH Ha BBJIHOBA €KCHO3ULHUS CHPAMO KIMMATHYHHUTE YCIOBHS.
[Ipunoxenata MeToaMKa KOMOMHUpA TPAJUIMOHHUA MHXEHEPHU MOAXOIH U CHBPEMEHHO
YUCIIEHO MOJIeIMpaHe Ha BBIHOBUTE NPOIECH, H3IMOJ3Baiiku aTMOocepHU JaHHU 3a
nepuoga 2000-2012 r. PesynaratuTe ca mpeacTaBEeHH KaTO MMOJIETa HA CKOPOCTTA Ha BATHPA,
BUCOYMHATA U EHEPrusiTa Ha BBIHUTE, KAKTO U OLICHKA HA OCOKATa U JTMHEHHATa ABJKUHA
Ha MOpCKaTa MOBBPXHOCT, IO KOATO ce reHepupat BeiaHute (fetch). Te mokaspar, ye 0kos0
40% o1 OBATAapPCKOTO KpaiOpexne Moxe na OBle OINpPeaeIeHO KaTo CHIIHO WIIH
U3KJIIOYUTEIHO H3JI0KEHO Ha BBJIHOBO Bb3jAelcTBHE. KaTo H3M0XKEHH HIH yMEpPEeHO
u30XeHu ca knacupunupanu 50% oT ydacThIUTE, MOBEYETO OT KOUTO Ca PAa3MOI0XKEHHU
B 3amuBu. Camo 10% or kpaiiOpexueTo € OompeaeseHo KaTo 3al[UTEeHO, a CaMoO [IBE
KpaiOpeXHU 30HU — KaTO U3KIIOYUTEITHO 3aIUTECHH.
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I.7-18

Valchev N, Eftimova P, Andreeva N, Prodanov B (2017) Application of Bayesian Network as a
Tool for Coastal Flooding Impact Prediction at Varna Bay (Bulgaria, Western Black Sea). Coastal
Engineering Proceedings: 14. ISBN: 978-0-9896611-3-3,
https://doi.org/10.9753/icce.v35.management.14

Abstract: Storms and related disasters are one of the most important phenomena
producing coastal hazards and endangering human life and occupation. While coastal
response to extreme forcing conditions can be evaluated using numerical models, there is
increasing need for less computationally expensive probability tools that can quickly
produce results thus contributing to more effective coastal risk management. A possible
response to this demand is a Bayesian Network, which relates near-shore storm conditions
to their onshore flood potential and ultimately translates them to relevant impact
(consequences) expressed as damage to various receptor groups. Bayesian Network can
constitute a module in an early warning system or can be used as a planning tool to evaluate
the long-term vulnerability due to multiple coastal hazards, under various climate -related
scenarios. The present study describes the application of a Bayesian Network for Varna
Bay building on developments made in the framework of the RISC-KIT (Resilience-
Increasing Strategies for Coasts — toolKIT) project. Moreover, several alternatives
involving disaster risk reduction measures were examined both in present and future
climate conditions. It was found that the analysis of results through the prism of the
Bayesian Network provides a useful insight of the problems at the study site making it a
reliable coastal impact prediction tool.

Pe3rome: bypute u cBbp3aHuTe C TsAX OCACTBUS ca Cpel OCHOBHUTE SBJICHUSA, KOHUTO
NpPEeIU3BUKBAT KpalOpeXHH 3amulaxyd M 3acTpallaBaT YOBEIIKHMS J>KMBOT M oOWMTaBaHe.
Bbupeku ue peaknusTa Ha OperoBaTa 30Ha NMPU €KCTPEMHHU BB3ACHCTBUS MOXKe jaa Oble
OIl€HEHa Yype3 YHMCIEeHU MOJEeNH, ChIIeCTBYBa HapacTBalla HyX/Ja OT MO-UKOHOMHUYHHU OT
riaelHa TOYKa Ha M3YUCIHUTEIHU PECYpCH BEPOATHOCTHH MHCTPYMEHTH, KOUTO Ja JaBaT
OBbp3u pe3yJTaTH U 110 TO3H HAYUH J|a IONPUHACAT 3a M0-e()EeKTHBHO yIpaBJIeHUE Ha PUCKa
B KpaliOpexxHuTe palioHn. EnuH BB3MOXKEH OTrOBOp Ha Ta3u HYXJa € HU3MOJI3BAHETO Ha
BbaiiecoBara Mpexa, KOSITO CBbP3Ba OypHUTE yCIOBHS B INIMTKOBOJHATA 30HA C HOTEHIIMAJa
3a HAaBOJHEHHUE Ha CyllaTa U B KpaiiHa cMeTKa I'M npeodpa3yBa B CbOTBETHU Bb3JECHCTBUS
(metu) BBPXY pas3iudyHu Trpynu obOektu. bailiecoBara Mpexa Moxke jJa ObJe MOIYJ B
CHCTeMa 3a paHHO MPEeAYNpPEexJAEHHUE HIN /1a C€ U3MO0J3Ba KaTO MHCTPYMEHT 3a IIaHUpaHe
IpU OLIEHKA Ha ABJTOCPOYHATA YA3BUMOCT KbM MHOXKECTBO KpailOpexHHU 3amiaxu npu
pa3sNuYHU KIWMATHYHM cleHapuu. HacTosmoro wu3cienBaHe ONMMUCBa NpUIaraHeTo Ha
BaiiecoBa Mpeska 3a 3anuBa Ha BapHa, 6a3upaliku ce Ha pa3pabOTKH B paMKHUTE Ha MPOEKTa
RISC-KIT (Resilience-Increasing Strategies for Coasts — toolKIT). OcBen TOBa ca
pasriiejaHul HAKOJIKO aJlTEpHATHBH, BKJIIOYBAINM MEpPKHM 3a HaMajlsiBaHE Ha pPHUCKa OT
O0eCTBUS, KAKTO TPU HACTOSINH, TaKa U MPU OBACIIN KIUMATUYHU yCIOBHS. Y CTAHOBEHO
€, ye aHaJU3bT Ha pe3yJTaTUTE Npe3 npu3mara Ha bailiecoBaTta Mpexa Ipe1oCTaBs MOJE3HA
npencTaBa 3a npodyieMuTe B H3ClieABaHaTa 30Ha, KOETO sl IPaBH HaJleX/eH HHCTPYMEHT 3a
MpPOrHO3UpaHe Ha BBb3ACHCTBUATA BHPXY KpalOpexKueTo.

r.7-19

Jlam6er T, Jumutpos JI, IlpoaanoB b, bopucora E (2017) U3non3ade Ha TUCTAaHITMOHHH
MeTOJIM MPH KapTorpadupane Ha 4epPHOMOPCKOTO Kpaitbpesxue. Proceedings of the V"
International Scientific and Technical Conference “Geology and Hydrocarbon Potential of the
Balkan-Black Sea Region”, Varna, Bulgaria, 63—70. ISBN 978-619-90939-0-0

Abstract: The coastal zones are the connection between land and sea. They have important
location and rich history. Most of the Earth’s population lives in coastal zones. Bulgaria
has a small, beautiful coastal zone, with long beaches followed by cliffs and highly
indented shoreline. The Strandzha Mountain coast is among the most fascinating and
inaccessible, making mapping difficult. Such areas can be surveyed using remote sensing
technologies such as Airborne LiDAR bathymetry (ALB) and multibeam echosounder
(MBES). This work presents results of a combined hydrographic survey using both
methods for the coastal zone from the mouth of Ropotamo River in the north to the village
of Lozenets in the south.
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Pe3rome: KpaiiOpexxHuTe 30HM ca Bpb3KaTa MEXAY cyllaTa U Mopero. Te MMar BakHO
CTpaTeru4ecko MECTOTO0XeHue u OoraTa uctopus. [loBedeTo OoT HaceneHneTo Ha 3eMsTa
KWBee B KpaWOpekKHHTE 30HHW. bbarapus pasmojara ¢ Majlika, HO KpacHBa KpaiiOpexHa
HWBULA C JBJITH IIaXOBE, CIeABaHU OT KJIM(POBE W CHIHO pa3wicHEeHa OperoBa JUHUS.
Kpaiibpexxuero nHa CTpaHIKa IJIaHWHA € CpeJ Haii-BIeUYaTISBAlIUTE M CHIIEBPEMEHHO
TPYAHOINOCTHIIHU, KOETO 3aTpyIHSIBa KapTupaHeTo. TakuBa paiioHm morat na Obpaar
obOcienBaHU 4pe3 AUCTAaHUIMOHHU MeTonH KaTo Bb3AaymHa LiDAR 6atumerpus (ALB) u
mHoronbueB exonoT (MBES). HactosamoTo wu3cineaBaHe mpencTaBs pe3yiTaTd oOT
KOMOWHHpaHO XHAporpadcko 3acHEMaHe 4Ype3 IBETEe CHCTEMH B KpaliOpekHara 30Ha OT
ycTueTo Ha peka Pomotamo Ha ceBep 1o ceno JloseHen Ha or.

I.7-20

Mponanos b, Jlam6es T, Jumutpos JI, bopucosa E (2017) I'eomopdo-nuronoxka
XapaKTepPUCTHKA Ha OBIrapcKus [EHTpaneH YepHOMOPCKH wend. Proceedings of the 5™
International Scientific and Technical Conference “Geology and Hydrocarbon Potential of the
Balkan-Black Sea Region”, Varna, Bulgaria, 63—70. ISBN 978-619-90939-0-0

Abstract: Combining the results of contemporary shelf explorations and archive materials
from the Institute of Oceanology “Fridtjof Nansen” allows detailed update of seabed relief
of the Bulgarian Central shelf between Cape Galata and Cape Emine with respect to
morphological zonation. The contemporary data are from seabed survey conducted with
Multibeam Echosounder System. Lithologically, the area was studied by 171 sedimentary
stations, analyzed with standard sedimentological analyses (granulometry, carbonate
content and organic matter processed with Gradistat program). Geomorphologically and
lithologically are defined the Kaliakra accumulation bank, shelf plain and peripheral shelf
ledge.

Pe3tome: KoMOuHMpaHETO Ha pe3yiTAaTUTE OT ChbBPEMEHHHU Iiel(GOBH H3CICABAHUI W
apXuBHU Marepuanu oT MuHcturyTa 1o okeanosorus ,,Oputbod HanceH™ mosBonsiBa
neTaiiiu3upaHo oOHOBsiBaHE Ha peyeda Ha MOPCKOTO JBHO B palioHa Ha OBIATAPCKUS
neHTpaigeH mend mexay Hoc [anata u Hoc EMUHE mo oTHOIIEHHE HAa MOPQOIT0KKOTO
30HUpaHe. ChBpEMEHHHUTE JAaHHU ca OT MOPCKO NMPOYyuYBaHE, U3BBPIIEHO C MHOTOJHYEB
ex0JI0T. JINTONOXKKHU palloOHBT € u3cieaBan uype3 171 reonoxKu CTAaHIUY, AaHATU3UPAHU ChC
CTaHJAAPTHHU CEJAMMEHTOJIOKKH METOJH (TPaHyJIOMETpHUs, ChAbpKAaHHWE Ha KapOOHATH U
OpPraHMYHO BelIeCTBO, o0O0pabdoTeHn cbCc codryepa Gradistat). ['eomopdonoxku u
JMUTONOXKKHU ca AehuHupann KannakpeHCKUAT akyMyJaTUBEH Ball, meildoBaTa paBHUHA U
nepudepHata mendona Tepaca.

r.7-21

Andreeva N, Eftimova P, Valchev N, Prodanov B (2018) Assessment of flood-driven direct
impacts on coastal receptors along Varna municipality seaside. Proceedings of the 14"
International Conference on Marine Science and Technology "Black Sea", Varna, 333—-338. ISSN
1314-0957.

Abstract: Assessment of flood-driven direct impacts on coastal receptors along Varna
municipality seaside is performed making use of the coastal INtegrated DisRuption
Assessment (INDRA) model developed as a risk assessment tool within RISC-KIT, FP7
EU project. The considered coastal receptors encompass the built environment located
within coastal sectors previously selected as potential hotspots, i.e. areas with highest risk
to flooding and include Kabakum beach, Varna beach & Varna port wall and ‘Ostrova’
industrial zone. Herein, the direct impacts are regarded as losses resulting from a direct
exposure of receptors to flooding hazard: damages to properties and building collapse.
The losses are expressed as a function of hazard intensities, receptors’ location, elevation
and vulnerability by means of depth-damage curves and building collapse matrix, thus
defining their level of exposure. Results reveal that flood-driven impacts primarily depend
on combination of hazard extents and intensities, and receptors susceptibility due to their
socio-economic function.

Pe3rome: OneHkara Ha MpEeKUTE BB3ACHCTBUSI OT HABOAHEHHS BBPXY KpaOpekHU 00EKTH
mo kpaibpexunero Ha OO0muHa BapHa e m3BbpmieHa ¢ momomTa Ha momeina INDRA
(INtegrated DisRuption Assessment), pa3padoTeH KaTO HHCTPYMEHT 3a OLICHKAa Ha pHUCKa B
pamkute Ha mpoekta RISC-KIT mo Cenma pamkoBa nporpama Ha EC. Pasrnenanute
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KpailOpekHrn O00eKTH 00XBallaT Crpagd MU CHOPBKEHHUS, PA3MOJ0KEHH B CEKTOPH,
MIpEIBAPUTEIHO OIPEaEICHN KAaTO MOTEHOUANTHH Topemu Todku (hotspots) ¢ Haii-BHCOK
puck oT HaBogHeHHe — 1urax KabGakywm, ninax BapHa n BapreHckaTa mpucTaHUIHA CTEHA,
KaKTO M MHAycTpuanHata 30Ha ,,OcTpoBa‘“. IlpexkuTe BB3AeHcTBHS ca NeHUHUPAHH KATO
3aryOu B pe3yJTaT OT NPSAKO M3JaraHe Ha 3amiaxaTa OT HaBOAHEHHE — IIETH 10 UMOTH U
CpyTBaHe Ha crpanu. 3aryObuTe ce OIEHABAT KaTo (QyHKOHS HAa WHTEH3WBHOCTTAa Ha
3amjaxaTa, MecTOIOJI0KEHNEeTO, HaJJMOPCKaTa BUCOUNHA U YA3BUMOCTTA Ha OOEKTHUTE Upe3
KPUBH Ha LIETH CIPSIMO ABI0OYMHA U MAaTpHUIa 32 CPyTBaHE Ha Crpajiu, KOETO MO3BOJISBA
ompeneisHe Ha HHUBOTO Ha eKcmo3unus. PesynTatute moka3Bar, 4e BB3IACHCTBHUITA,
MPUYNHEHH OT HaBOJHEHHsS, 3aBUCIT OCHOBHO OT KOMOMHAUOMATAa MeEXJy oOxBaTra u
WHTEH3UBHOCTTA Ha 3arlaxaTa U ysA3BUMOCTTa Ha OOCKTHUTE B 3aBHCHUMOCT OT TAXHATa
COLMAITHO-UKOHOMUYECcKa QYHKIHS.

I.7-22

Bekova R, Prodanov B, Panayotova M, Lambev T (2018) The influence of environmental
condition of Varna and Burgas bays on population-biological parameters of Mullet's species
(Mugil cephalus, Chelon auratus and Chelon saliens). Proceedings of the 14" International
Conference on Marine Science and Technology "Black Sea", Varna, 180—186. ISSN 1314-0957.

Abstract: An ecosystem approach has been chosen for the assessment of the status of the
populations of the three species of Mullet fish from the Varna and Bourgas bays. The
complex data requirements for both species and physicochemical parameters and sediment
are the basis for a peer assessment of the status of the populations of Mullets fish in both
bays, and an assessment of local anthropogenic effects by hydrochemical analyzes will be
made. The present project proposal aims to continue and deepen the study of the
population-biological characteristics of 3 species of Mullets (Mugil cephalus, Chelon
auratus and Chelon saliens) from Varna and Bourgas bays using an ecosystem approach
by determining the degree of contamination with biogenic substances and their impact on
Mullets fish.

Pe3ome: 30paH € eKOCHCTEMEH MOJIX0/1 32 OIEHKA Ha ChbCTOSHUETO Ha MOMYJIalMUTe Ha
Tpu BuJa kedanosu pubu ot Bapuenckus u byprackus 3anus. KoMIieKCHUTE U3UCKBaHUS
3a JaHHU 32 OTJEJIHUTE BUIOBE, GU3MKOXUMHUYHHTE MapaMeTPH M XapaKTePHCTHUKHUTE Ha
CeJUMEHTHTE CIYyXXaT KaTo OCHOBa 3a CpaBHHUTEIHA OIIEHKAa Ha CBHCTOSHHETO Ha
MONyJIAllMUTE Ha KedasoBuTe pulU B IBaTa 3a1MBa, KaTo I1e ObJle HallpaBeHa U OI[EHKA Ha
JOKaJHUTE aHTPOTOTEHHH BB3JACHCTBUS UYpe3 XUAPOXMMHUYHH aHaIU3u. HactosmioTo
NPOEKTHO MpEIJI0KEHUE HMa 3a I[eJ Ja NPOABDKH M 3aJbI00Yd H3CIEABAHETO Ha
MOMyJallMOHHO-OMOIOTHYHHATE XapaKTepUCTHKH Ha Tpu Bujaa kedpanu (Mugil cephalus,
Chelon auratus u Chelon saliens) or Bapuenckus u bByprackus 3aiuB upe3 npuiaraie Ha
€KOCHCTEMEH MMOJXO0JI 3a ONpEeaAeNsiHE CTENeHTa Ha 3aMbpCsiBaHe ¢ OMOTCHHU BelleCTBA U
TSXHOTO BB3JIEHCTBUE BHPXY MOMYyJaMUTE HA KedauTe.

I'.7-23

Eftimova P, Valchev N, Andreeva N, Prodanov B, Dimitrov L (2018) Coastal flooding hazard
assessment at vulnerable locations along Varna regional coast. Proceedings of the 14™
International Conference on Marine Science and Technology "Black Sea", Varna, 333-338. ISSN
1314-0957

Abstract: The flooding hazard assessment presented was part of the second phase of the
Coastal Risk Assessment Framework (CRAF) developed within the FP7 RISC-KIT Project
(Resilience-Increasing Strategies for Coasts — toolkit). Three potentially vulnerable
coastal locations (hotspots) along Varna regional coast (Bulgarian Black Sea coast) were
examined. The assessment was done through offline coupling of open-source process-
based nearshore storm impact model XBeach and LISFLOOD-FP overland flood model.
‘Response approach’ was adopted to assess the probabilistic distribution of the flood
hazard, considering 20, 50 and 100 years return periods. XBeach was employed to simulate
75 storm events at the selected hotspots in 1D mode. Series of maximum flood depth and
maximum depth-velocity along predefined cross-shore transects and overtopping
discharges at fixed point positions were post-processed and analyzed. LISFLOOD model
was fed with overtopping volumes to calculate the intensity and extent of the hinterland
flooding for the given probabilities. XBeach and LISFLOOD models’ output was
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combined to map the maximum flood depth and maximum depth-velocity spatial
distribution.

Pe3rome: OneHkara Ha 3amiiaxaTa OT HABOJHEHHE € U3BBPIISHA KaTO YacT OT BTopaTa dasa
Ha PamkoBaTa MeTonHKa 3a olcHKa Ha kpalOpexuute puckoBe (CRAF), pazpaborena no
npoekT FP7 RISC-KIT (Resilience-Increasing Strategies for Coasts — toolkit). [Ipoyuenn
ca TpW TMOTEHIIMATHO YSI3BHUMH KpaiOpexHu nokamuu (hotspots) mo permoHarHOTO
Kkpaiibpexue Ha Bapua (0barapckoro Uepnomopue). OrieHkara € u3BbpiieHa upe3 odaaiy
CBBbp3BaHE Ha JBa MoOJela ¢ OTBOpPEH KOJ: mpouecHo-0aszupan moxaen XBeach 3a
BB3JECTBHE HaAa OypHM B NIWTKOBOAHA 30Ha m Moxaen 3a pasiauBu LISFLOOD-FP.
H3nosn3BaH € T.Hap. ,,I0JIX0J]] HA OTTOBOP‘‘ 3a OI[€HKAa Ha BEPOSTHOCTHOTO pa3npeaciieHue
Ha 3amjaxaTa OT HaBOJHEHHE 3a Nepuoau Ha Bb3BpamaeMocT oT 20, 50 u 100 rogunu. C
nmomomTa Ha XBeach B exHOMepHa KOHpHUTYpalus ca cUMyJIHpaHu 75 OypHU chOUTHS 32
n3opanure Touku. Ciex TOBa ca aHAJIU3UPAHU MOPEIUIHM OT MAKCUMAaTHU JABhI0OOYHMHU Ha
HaBOJHEHHME ¥ MAaKCUMalHU CTOHHOCTH Ha TNapaMeThbpa ABJIOOYMHA-CKOPOCT IO
NpelBapUTEIHO 3aJaJeHH TPAHCEKTH, KAKTO W MPEITUBHU IeOUTH B (UKCHPAHU TOUYKH.
LISFLOOD mogmenbT € 3axpaHeH ¢ 00eMHu Ha IpeliuBaHe 3a U3YNCIIBAHE HA WHTESH3UTETa
u O6XBaTa Ha HABOOAHCHHUCTO BbB BHTPCIIHHUTC 30HHU. I/I3XOILHI/ITC JaHHH OT ABaTa MoOA€Jia
ca KOMOMHUpaHH 3a HW3TOTBSHE Ha KapTH Ha MNPOCTPAHCTBEHOTO pas3lpejaelicHHEe Ha
MaKkcHUMallHaTa NbJIOOYMHA HAa HABOJHCHUE M Ha MAaKCHUMAIHHUS MapamMerbp ABJIOOYHHA-
CKOPOCT.

I'.7-24

Prodanov B, Dimitrov L, Doncheva V, Lambev T (2018) Integrated geodatabase for the coastal
zone between Sozopol and Tsarevo (South Bulgarian Black Sea coast). Journal of Mining and
Geological Sciences 61(1): 17-23. Pavel Pavlov (Ed.), Publ. House “St. Ivan Rilski”. ISSN 2535-
1176. https://mgu.bg/wp-content/uploads/2025/03/Tom61-GPF-2018-17-22.pdf

Abstract: For a complex study and interpretation of the geological conditions in the
southern Bulgarian coastal zone between towns of Sozopol and Tsarevo, it was necessary
to combine a wide spectrum of data. The creation of an integrated GIS database was the
initial stage preceding a complex analysis of the coastal zone. For the purpose seabed data
was used, collected by innovative remote sensing methods as multi-beam echo-sounding,
mapping by SeaBat 7111 Multibeam Echosounder System (MBES) with 100% coverage
of the surveyed area, side-scan imaging, LiDAR and autonomous unmanned system for
3D mapping. Primary sedimentological analyses of 625 sedimentary samples were
presented as well as the lithology of the bottom sediments which was brought into a unified
classification system (Folk 7 classes). A contemporary shoreline was digitized at a scale
1:5000 from airborne orthophoto images with accuracy 0.5 m. Digital models of the seabed
and terrestrial relief were generated with an optimal horizontal resolution of 3 m and 30
m respectively. All sedimentary samples, sonar mosaics, terrain models and orthophoto
mosaics were analyzed in GIS environment and combined into an integrated database. The
information was divided into three main types of data: vector type data, raster elements
and digital terrain models (DTM). Combining data of the shelf from contemporary surveys
with modern technology and archival material from the Science Fund of the Institute of
Oceanology "Fridtjof Nansen" into integral geodatabase allowed us to make a
comprehensive study of the geomorphological setting and lithology of the seabed in the
coastal zone between towns of Sozopol and Tsarevo.

Pe3rome: 3a KOMIUIEKCHOTO HM3y4YaBaHE M HMHTEpPIPETAlMs HA TEOJOXKKUTE YCIOBHUS B
I0)KHaTa ObBarapcka kpaihOpexHa 30Ha Mexnay rpanosere Coszomon u llapeBo Oemre
Heo0X0JMMO KOMOMHUPAHETO Ha HUPOK CIEKThP OT AaHHU. Chb31aBaHETO HA HHTETPHUpaHa
I'NC-6a3a gaHHu Oelle HaYaJHHUAT €Tal, MOPEJIISCTBAIl KOMIIJICKCHHS aHajlu3 Ha
OperoBata 30Ha. 3a IenTa ca M3MOJ3BAaHU JAaHHW 32 MOPCKOTO JBHO, ChOpaHU Hpe3
WHOBAaTHBHHM METOJIM 3a JIHMCTAHIMOHHO H3CJeABaHE KaTO MHOTOJIBYEBO €XOJOTHpaHe,
kaprorpadupane cbc cuctema SeaBat 7111 (MBES) ¢ 100% nokputne Ha mM3ciaenBaHaTa
IUIOMI, CTpaHMYHO-cKaHupanl coHap, LiIDAR u aBToHOMHa Oe3muioTHa cucTema 3a 3D
kaprorpadupane. [IpencraBeHu ca MbpBUYHU CEIMMEHTOJOXKH aHaIW3U Ha 625 mpobdwu,
KaKTO W JINTOJIOKKA XapaKTePHCTHKa Ha IbHHUTE CEIMMEHTH, NMpUBEJCHA KbM E€IUHHA
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knacuukanmonna cucrema (Folk — 7 knaca). CeBpeMeHHaTa BOJHA JIMHHS €
nurutanu3upana B mamab 1:5000 ot oprtodoromzoOpaxkenus ¢ Todroct 0.5 m.
Ienepupanu ca nupPoBU MOJEIN HA MOPCKOTO IbHO M CYXO3E€MHUs pelied ¢ OnTHMalHa
XOPHU30HTAJHA PE30JIoNHUs OT ¢hOTBeTHO 3 m u 30 m. Bcuuku cemuMeHTHHU mTpoOwH,
COHApHH MO3aliku, TepeHHU U opTtodoTro Moxaenu ca aHamuzupanu B 'MC cpema u ca
obennHEeHN B MHTEerpupaHa 60a3a manuu. MapopmamnusaTa € CTpyKTypupaHa B TPU OCHOBHH
TUIA: BEKTOPHW JaHHHU, PAaCTEpPHH elieMeHTH U nudpoBu monenu Ha penedha (DTM).
CpueTaBaliku JaHHU OT CHBPEMCHHM HW3CICABAHHS M apXWBHU MaTepuanu ot Haydunus
¢bonn va UHcTuTyTa Mo okeanosorus ,,Oputbod Hancen* B mHTErpamna reobasa maHHH,
Oemre OCBHIECTBEHO IISJIOCTHO W3CIeABaHE Ha TeoMopdoliokKaTta OOCTaHOBKa W
JUTOJIOTUATAa HA MOPCKOTO JbHO B OperoBara 30Ha Mexay Co3zomnon u [{apeso.

I.7-25

Bekova R, Prodanov B, Lambev T (2019) Mullets and the impact of the environmental status of
Burgas Bay on their populations. Annual of Sofia University "St. Kliment Ohridski", Book 4, 4:
62—-69. ISSN 0204-9902, https://www.uni-
sofia.bg/index.php/bul/content/download/217042/1459304/version/2/file/KD 2018 08.pdf

Abstract: An ecosystem approach has been chosen for an assessment of the status of the
populations of three mullet species in Burgas Bay. The complex data requirements for all
three species and physicochemical parameters plus sediment are the basis for a
comparative assessment of the population status of mullets in Burgas Bay. An assessment
of the local anthropogenic impact was also made using hydrochemical analyses. The
present study aims to extend and deepen the knowledge of the population-biological
characteristics of three species of mullets (Mugil cephalus, Chelon auratus and Chelon
saliens) from Burgas Bay by using an ecosystem scale research to determine the degree of
contamination with biogenic substances and their impact on the mullet populations.

Pe3ome: 30paH ¢ eKOCHCTEMEH MOIXO0/ 32 OIEHKA Ha ChbCTOSHUETO HA MOMYJIAl[MUTE Ha
Tpu Buaa kedanoBu pubu B byprackus 3anus. KoMniaekcHUTe U3UCKBAaHUS 3a JaHHU 34
TPUTE BUJA, 32€JHO C PUBUKOXMUMHUYHH AaPAMETPU M XaPAKTEPUCTUKUTE HA CEAUMCHTHUTE,
ca B OCHOBaTa Ha CpaBHUTEJIHATA OLIEHKA Ha ChCTOSIHUETO Ha momyianuute. HanpaBena e
W OIEHKAa Ha JIOKAJIHOTO AaHTPOMOTEHHO BB3JICHCTBUE Ype3 XUAPOXMMHUYHHU aHAIU3U.
HacTosmoTo uscieaBane 1elu Ja pa3iiupy U 3abJI00YN TMO3HAHUSITA 32 MOMYJIAIUOHHO -
OMOJIOTUYHUTE XapaKTEePUCTHKH Ha TpU Buaa kedanosu pudbu (Mugil cephalus, Chelon
auratus u Chelon saliens) B Byprackus 3anuB ype3 npuiiarane Ha MaiiaOHO €KOCUCTEMHO
M3CIeIBAHE 3a OMpeJeNisiHe CTEeNeHTa Ha 3aMbPCABaHE ¢ OMOTCHHM BEIIECTBA M TAXHOTO
Bb3JICHICTBUE BHPXY MOMYyJalMUTe HA KedanuTe.

I'.7-26

Eftimova P, Valchev N, Prodanov B, Andreeva N, Lambev T, Dimitrov L (2020) Assessment of
Empirical Relationships between Beach-Face Slope and Sediment Size Using Field Data (Burgas
Bay Case). Proceedings of the I*' International Conference on Environmental Protection and
Disaster RISKs, 2020, p. 405-419. https://doi.org/https://doi.org/10.48365/envr-2020.1.37

Abstract: The study examines the relationships between the beach-face slopes and
sediment sizes for several coastal stretches located in Burgas Bay using limited field data,
and explores the applicability of a number of previously developed formulations for local
geomorphic, lithologic and wave conditions. Knowledge on the clear dependence between
considered parameters is of particular importance for many engineering applications such
as calculation of maximum run-up, shoreline changes, beach berm erosion potential, and
assessment of coastal flood and erosion hazards. The results have shown that none of the
considered empirical relationships can be used straightforwardly, although some of them
might be considered for future analysis. Hence, it is necessary to enrich the database with
wider ranges of beach-face slopes, sediment sizes coming from areas with different wave
exposure and morphodynamics state in order to elaborate a reliable native relationship
suitable for local to regional specifics of the western Black Sea coast. This underpins the
importance of regular coastal monitoring.

Pe3ome: M3ciaenBaneTo pasrijicxaga BPH3KUTEC MCXKAY HAKJIIOHHUTEC Ha IJIAXXKOBHA CKJIOH H
pasMEepuUTC Ha yTaﬁKHTe 3a HIKOJIKO Kpaﬁ6pe)KHH y4aCTbKa B BypI‘aCKI/I}I 3aJI1UB,
HM3II0J3BaKHu OrpaHUWYCHU TCPCHHU JAaHHU, W MTOPOYyYBA MNPUIOKHUMOCTTA Ha peauma

ctp. 25 ot 31



https://www.uni-sofia.bg/index.php/bul/content/download/217042/1459304/version/2/file/KD_2018_08.pdf
https://www.uni-sofia.bg/index.php/bul/content/download/217042/1459304/version/2/file/KD_2018_08.pdf
https://doi.org/https:/doi.org/10.48365/envr-2020.1.37

7. PEBIOMETA HA PEHEH3UMPAHUTE NIYBJIUKAIIUU (HA BBJII'APCKH U
YK E3UK) HA I'JI. AC. I-P UHK. BOI'TAH KUPHUJIOB ITPOJAHOB

Ne

Bubanorpadcko onucanne Ha HAyYHUTe MYOIUKALMH

NpeABapUTEIHO pa3paboTeHH (QOPMYJIUPOBKH CHOPSIMO MECTHHUTE TreoMOp(OIOKKH,
JUTONIOXKKH W BBIHOBU YycioBUsA. [lo3HaBaHETO Ha sCHATa 3aBUCHUMOCT MEXIY
pasriexJaHuTe mapaMeTpu € OT 0COOCHO 3HaueHWe 3a peaulla HHKCHEPHHU MPHIOXKCHUS
KaTo HM3YKMCISBAHEC HAa MaKCUMaJHOTO BBIHOBO HM3Ka4YBaHE, M3MCHCHHsS Ha Operomara
JIMHUSI, MMOTEHIMA] 3a €PO3Us Ha IUIAXKOBHS Bajl, KAKTO W 3a OLCHKAa Ha PUCKOBETE OT
KpalOpe)KHM HABOJHEHHS W epo3us. Pe3ynTatuTe MOKa3BaT, Y€ HHUTO e€JHa OT
pasriieKJaHUTE EMIMPUYHHM 3aBUCUMOCTH HE MOXE Ja OBbJe NPUIIOKEHA TUPEKTHO,
BBIIPEKH Y€ HAKOM OT TAX OMXa MOTJM Jia C€ B3eMaT MPeJABUJ 32 ObJICIIN aHAIHU3H. 3aTOBA
e HeoOxommMo oboraTsBaHe Ha 6a3aTa JaHHH C O -IMMHPOK JUAaNa30H OT HAKJIOHH U pa3Mepu
Ha 3bpHATa OT PailOHU C pa3NMYHA BHJIHOBA EKCIMO3UIKSA U MOPPOJIUHAMUYHO CHCTOSHUE,
c men pa3paboTBaHe Ha HaJAeXAHA JIOKajJHa 3aBUCHMOCT, MOAXOJISINa 32 MECTHHUTE U
peruonanHu crnenuduky Ha 3amagHoto YepHomopue. ToBa moguepraBa Ba)KHOCTTA Ha
PEIOBHUS MOHUTOPHUHT Ha KpaOpeKHeTo.

I.7-27

Kotsev I, Prodanov B (2020) Endemic forests in danger: Land use shifts and accompanying
impacts upon the natural flood storage reservoirs along the North Bulgarian Black Sea coast.
Proceedings of the 1" International Conference on Environmental Protection and Disaster Risks
2020: 548-557. https://doi.org/10.48365/ENVR-2020.1.50

Abstract: Longozes represent endemic forests native to the East Balkans. Key factors for
their existence are the humid subtropical climate with mild winters and the river
inundations occurring twice-yearly. These hygrophilous forests play an essential
regulatory role in the runoff peaks by ensuring a crucial ecosystem service as flood storage
reservoirs. Nowadays, because of highly decreased and fragmented areals, longozes are
red-listed as critically endangered. Hence, they are subject to preservation in compliance
with the EU Habitats Directive and Annex 1 of Bulgaria’s Biodiversity Act. Aim and
objectives of the study herein are: to investigate the spatio-temporal changes in the longoz
forests’ areals along the North Bulgarian coast; to analyze the consequences of the
anthropogenic impacts upon the river runoff; to provide a generalized assessment of the
longozes’ contemporary flood retention capabilities. Topographic maps from the late 19th
century were integrated in GIS to reconstruct the longozes’ historical extents by on-screen
digitizing of the areas of interest. Analogous procedures were applied to such from the
mid-1970s, a time frame correlating with the Socialist extensive development of
Bulgaria’s coast. The areas’ historical land cover as in the late 1980s was further refined
using Landsat imagery. These historic data sets were chronologically compared to the
longozes’ contemporary extents, available as up-to-date cadastral data. The comparisons
were executed using GIS crosstabulation techniques. The analyses demonstrate the
ubiquitous decrease of the longozes due to overexploitation of the wood resources, land
use shifts, resort construction, decreased river runoff, etc. These findings imply for a
deteriorated environmental status, impaired flood storage capacity and the inability of the
woods to act as a regulator of the peak outflows nowadays, well correlating with the recent
extreme coastal floods with fluvial origin.

Pe3rome: JloHro3urte mpencTaBiIssBAT EHIAEMHUYHHM TOpH, XapakTepHu 3a W3TOouHuUTE
bankanu. OcHOBHM (akTopw 3a TAXHOTO CBHIIECTBYBAaHE Ca BIAXHHAT CyOTpomHUYeH
KJIUMAaT ¢ MEKHM 3UMHU M PEJOBHUTE PEYHHU Pa3jIUBHU, KOUTO HACTHIBAT JBA II'bTH I'OJHUIIHO.
Te3n xurpouJIHM TOpH M3MBJIHABAT Ba)kHa peryiupamia poJisi Ipd BbPXOBUTE OTTOLH,
KaTo OCHTYpSBAaT KIIOYOBAa EKOCHUCTEMHA Yyciyra dYpe3 3aabp)KaHe Ha BOAW IPHU
HaBOAHEHMS. B nOHemHO BpeMme, Mopaad CUIHO HaMajeHH UM (parMeHTHUpaHH apeanu,
JIOHTO3UTE ca BKIIOUYEHU B YEPBEHUSI CIIUCHK KaTO KPUTUUHO 3acTpaiueH xaburat. [lopanu
TOBa T€ MOJJIEKAT Ha OMa3BaHE B ChOTBETCTBHE C JlMpeKTHUBaTa 3a MECTOOOMTAaHHUITA Ha
EC u Ilpunoxenue 1 Ha 3akoHa 3a OMOJOTMYHOTO pa3HooOpa3ue Ha bwarapus. Ilenra Ha
HAaCTOSIIOTO M3CIEABAaHE €: Ja CE€ NpoydaT MPOCTPAHCTBEHO-BPEMEBHUTE IPOMEHH B
apeanute Ha JoHro3uTe mo CeBepHOTO OBATapcko YepHOMOpHE; [a C€ aHaAIU3UpaT
MOCJIEACTBUATa OT aHTPOIOIEHHUTE BB3ACHCTBUS BbPXY PEUYHUs OTTOK; Ja C€ HalpaBU
o6o0meHa OleHKa Ha CHBPEMEHHHUS KalallUTeT Ha JIOHTO3UTE Ja 3aJbpXaT BOIH MpHU
HaBogHeHusA. Tomorpadcku kaptu oT Kpas Ha XIX Bex ca unrerpupanu B ['MC 3a
BH3CTAHOBSIBAHE HA HCTOPUYECKOTO pa3MpOCTpPAaHEHHE Ha JIOHTO3UTE 4Ype3 eKpaHHa
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nurutanuzanus. Chiata npoueaypa € mpuiaokeHa BbpXy kapTu oT 1970-te ronuam —
MepuoJi, ChBMAJAN] C MAaIlaOHOTO COIUAIMCTHYECKO 3acTposiBaHE Ha KpaiOopexuero.
Jamaute 3a mokpuTHeTo Ha 3eMiATa mpe3 1980-Te ca yTOYHEHH UYpe3 CaTEIHTHH
n3o0paxenus ot Landsat. Bcuuku uctopuyecku HaOOpPU ca CPaBHEHU XPOHOJOTHUYHO C
akTyasHuTe kKanactpaiHu ganHu upe3 [MC-kpbcrocanu Tabnuinu. AHanu3UTE MOKa3Bat
MOBCEMECTHO HaMaJlsIBAHE Ha JIOHTO3WTE MOPAJH CBPHXEKCIIOATAIUS Ha JbpBECHHATA,
MPOMEHM B 3EMEIOJI3BAHETO, M3TpakJaHe Ha KypOpPTHU, HaMaJieH PEYeH OTTOK W Jp.
Pesynrarute couar KbM BJIONICHO €KOJOTMYHO CHCTOSHUE, HAaMaJIeH KamlaimuTeT 3a
3aJ’bpKaHe Ha BOJIM M HECITOCOOHOCT HA TOPUTE J1a M3MBJIHABAT peryiaupanma QyHKIUs Ipu
BHCOKH OTTOIIM — B MBIHO CHOTBETCTBUE CHC 3aYECTIIMNTE KpaOpeXKHU HABOJHEHHUS C
peUYeH MpOoU3XoI.

I'.7-28

Peev P, Prodanov B (2020) Geoarchaeological Research in the Area of the Cape Shabla Using
Unmanned Aerial Vehicles, North Bulgarian Black Sea Coast. Proceeding of the 1" International
Conference on Environmental Protection and Disaster RISKs, 2020, p. 361-370.
https://doi.org/https://doi.org/10.48365/ENVR-2020.1.33

Abstract: This paper aims to set out the role of using aerial remote sensing and marine
hazard can play in informing responses to global challenges of coastal cultural heritage
and enhancing the sustainable development of coastal zones. Aerial remote sensing and
photogrammetric approaches are an integral part of modern archaeological research. In the
last two decades of the century, a significant change in approaches to archaeological
research has taken place: from direct fieldwork and excavation to remote sensing. In
Bulgaria, this scientific discipline is quite new and it is in its infancy. However, during
the last few years, the Institute of Oceanology — BAS conducted such types of
investigations and a lot of new data have been collected. For this initial survey has been
chosen a heritage site on the Bulgarian seashore. The studied area is the archaeological
site Caron Limen/Caria at the Cape Shabla and it is determined as highly hazardous to
coastal erosion. A systematic archaeological study of the topographic evolution of the
coast in association with the functionality of case study area and other coastal facilities
during Late Antiquity and Medieval Ages provides new data on the development of coastal
life and especially the nature of sea exploitation in the context of maritime commerce.

Pe3srome: Hacrosmara craruss uMa 3a LeJd Ja oOdyepTae pojisdTa Ha BbB3AYUIHOTO
JNUCTAaHIIMOHHO HAOJNI0OJIeHUEe W MOPCKHUTE 3aIiaxu npu ¢GopMyiIupaHe Ha OTTOBOPH Ha
ri100adHUTE NpPEAU3BUKATEICTBA MNpel KpanOpeKHOTO KyJTYypHO HAcleICTBO U MpH
HachbpyaBaHE Ha YCTOWYMBOTO pa3BUTHE Ha KpaWOpeXHUTE 30HU. BB3IymHOTO
JUCTAaHIMOHHO HaOlfoJeHne W (QOoTOrpaMEeTpHYHUTE TOAXOJIH Ca Hepas3JelHa 4YacT OT
CBBPEMEHHHUTE apXeoJOTHUECKH H3cienBaHud. [Ipe3 mocineqHUTE ABE NECETUIIETUS CE
Ha0Jf0aBa ChIIECTBEHA MPOMSIHA B apXEOJOTHUYECKUTE OAXOAH — OT AUPEKTHU TEPEHHHU
PA3KOIKM KbM JAUCTAHIMOHHU MeToaUu. B bbarapus tasm HaydyHa NUMCUUIIMHA BCE OIIE €
cpaBHHUTeNTHO HOBa. [Ipe3 mocimeguute rommHu MHCTHUTYTHT mo okeaHosorus — BAH
NpoBeXJa TaKWBa H3CJIEJBaHUS W ca CbOpaHM MHOXECTBO HOBH JAaHHH. 3a TOBa
MbPBOHAYAIHO MPOYUYBaHE € U30paH 0OEKT OT KYJITYPHOTO HACIEICTBO MO OBITapCKOTO
Yepuomopue — apxeonorudeckusT ooekt Kapon Jlumen / Kapus npu Hoc [llabna, koiiTo
€ ompeJeleH KaTo CHJHO 3acTpamieH oT KpaiOpexna epo3us. CHCTEeMaTHYHOTO
apXeoJOTHUYECKO H3CJelBaHe Ha Tomorpadckarta eBoJoUMsS Ha Opera, B ChUETaHHE C
(GYHKIHOHATHOCTTA Ha o00eKTa W JApYrH KpalOpexHU chopbxkeHus mnpe3 KncHata
aHTHYHOCT U CpeJHOBEKOBUETO, IPEJOCTAaBs HOBH JaHHHU 33 Pa3BUTHETO Ha KpalOpekHuUs
)KMBOT M IIO-CIELMAHO 3a XapaKTepa Ha MOPCKAaTa eKCIuloaTalus B KOHTEKCTa Ha
MOPCKATa ThbProBUs.

I.7-29

Mponanos b, Korier 1, Jlam6er T, Iumutpos JI (2020) [IpunoxkeHue Ha O€3MHUIOTHOTO
BB3AYIIHO (HOTOTpaMeTpUIHO 3aCHEMaHe B KapTUpaHEeTO Ha bbarapckara kpailOpekHa 30Ha U
nonsogHus pened. Cnucanue ,, I 'eodesus, Kapmoepagus, 3emeycmpoiicmso: 31-38, ISSN 0324-
1610, https://doi.org/http://doi.org/10.5281/zenodo0.4035023

Abstract: Along with the intensive development of remote sensing and digital
photogrammetry, the application of Unmanned Aerial Systems (UAS) provides excellent
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opportunities for high-precision surveys of the Bulgarian Black Sea coastal zone
(BBSCZ). The integrity of these photomapping studies requires inclusion of the submarine
coastal slope, as it represents an indivisible part of the BBSCZ. The combination of
erosional/abrasional, depositional and technogenic types of coast allows for testing
various surveying approaches using different types of drones, thus facilitating the
selection of the most suitable methodology depending on the particular location and its
spatial properties. The aim of the present article is to demonstrate a methodology for the
extraction of digital surface models and raster orthomosaics with ground resolution finer
than 5 cm/pix from drone imagery data. These geospatial products represent a fundamental
prerequisite for studying highly erratic coastal land- and bedforms. The photomapping and
subsequent data processing workflow for the extraction of an integral digital terrain model,
covering both the terrestrial and underwater sectors of the coastal zone, are thoroughly
described herein. The interpretative analysis of the spatial geomorphic pattern is
exemplified for two representative case study sites within the BBSCZ.

Pe3rome: YcnopeaHo ¢ HHTEH3UBHOTO Pa3BUTHE Ha JUCTAHIMOHHUTE METOIU U TUdpoBaTa
¢dbotorpameTpus, u3mon3BaHeTo Ha Oe3nmmioTHH neratenau cuctemu (BJIC) mpemocrtass
OTIIMYHU BB3MOKHOCTH 3a TMpENU3HU H3MepBaHUA Ha Obarapckara YepHoMopcka
kpaiiopexxna 3ona (BUK3). UnTerpannoro ¢porokaprorpadupane U3MCKBa BKIOYBAHETO U
Ha moABOIHUS OperoB ckioH kato Hepa3nmemHa yacT oT bUK3. KomOwmHamusara ot
a0pa3MOHHM, aKyMyJIaTUBHU M TEXHOTE€HHHM TUIIOBE Operose MO3BOJsABa M3NpoOBaHE Ha
pa3IMYHH MOJXOJW 4pe3 pa3iWuHH BUJOBE APOHOBE, KAaTO MO TO3M HAYHMH CE€ yJECHsBA
n300ppT Ha HAW-MOAXOXsSINAa METOAUKA CIOpel KOHKpEeTHaTa JIOKaluus M HeHHuTe
MPOCTPAHCTBEHU XapakTepUCTHUKHU. Llenta Ha HacTosmaTa cTraTus € Ja OEMOHCTpUpa
METO/AMKA 32 U3BJIMYaHE HA HUPPOBU MOJEIU Ha TOBbPXHUHATA U PACTEPHU OPTOMO3ANKH
C MPOCTPAHCTBEHA pa3jeiuTe/IHAa CIIOCOOHOCT Mo 5 ¢cm/piX OT W300pakeHHs, 3aCHETHU C
npoHoBe. Te3u reonpocTpaHCTBEHH NMPOAYKTH MPEACTABIABAT OCHOBHA IPEANOCTaBKa 3a
W3CNelBAaHE Ha CHJIHO NPOMEHIIMBUTE KpalOpexxHW pellehHH W TOABOIHU (OPMH.
dorokapTorpadckara mpoueaypa u mocieiBamara o0paboTka 3a cb3JaBaHE Ha
HWHTerpajeH Uu(pPoB MOJIeN Ha TepEeHa, 00XBaman] KakTo cyliaTa, Taka 1 HOABOJHATA 4acT
Ha OperoBata 30Ha, ca NoApPOOHO omnucaHu. AHaIW3BT HA MNPOCTPAaHCTBEHATa
reoMop(doiioKKa CTPYKTypa € UIIOCTPUPAH Upe3 ABa IMpeAcTaBUTeNHU pailoHa ot BUK3.

I'.7-30

I'eoprues I1, [Ipaxos H, Aumutpos JI, IIpoaanos b (2021) [logBonnu HeneCTpyKTUBHU
MPOYYBaHUS KAaTO YacT OT MpoeKTa 3a "MyNITHINCIIUILTHHAPHO U3cienBane Ha byprackusar 3anus
— MUJIBAN". Apxeonoeuyecku omkpumus u paskonku npes 2020 1: 108—113. ISSN 2603-3658,
https://publications.naim.bg/index.php/ADE

Abstract: The survey was conducted in relation to a project for multidisciplinary research
of the Burgas Bay — MIDBAY (to create a detailed digital elevation model of the sea bed
to analyze the modern geomorphological situation and to create an archaeological
predictive model). The project is funded by the Bulgarian National Science Fund and the
partners are the Institute of Oceanology at the Bulgarian Academy of Science and the
Centre for Underwater Archaeology at the Ministry of Culture. The area is deemed of high
interest due to the already recorded archaeological sites and artefacts and the vast coastal
floodplain valley inundated during the Holocene and the Late Quaternary. As a result of
the current survey, an area of 90 km? was covered, divided into two polygons, using a
multibeam echosounder and a side-scan sonar. With the latter, 30 anomalies of unknown
origin were found on the seabed. The survey followed predetermined tracks up to 350 m
apart, depending on the relief of the sea bottom. The project is planned to continue until
2022 and during that time additional areas will be surveyed, sediment samples will be
taken and dives will be conducted onto the said anomalies to verify their origin and
structure. One of the ultimate project’s goals is creating an archaeological predictive
model indicating areas with higher archaeological potential in the surveyed area.

Pe3ome: M3cinenBaneTo € mpoBEJEHO BBB BPb3Ka C HPOCKT 3a MYITHIUCHHUILUIMHAPHO
uscnensane Ha byprackus zamus — MUJIBAM (uenu: ch3maBane Ha moapobGeH uHMPOB
MoJen Ha peleda Ha MOPCKOTO JBbHO, aHAJIM3 Ha ChBPEeMEHHaTa TeoMopdoioxkka
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00CTaHOBKAa M U3rpaXXJaHe Ha apXxeoJOTMYECKH NpOTHO3eH Moaen). I[IpoexTsT e
¢unancupan ot Poun ,,Hayuynm wunicinenBanusa” m ce u3MbIHABA OoT HWHCTHTyTa IO
okeanoyioruss — BAH w LleHThpa 3a momBomHA apxeojorus KbM MUHHCTEPCTBOTO Ha
KyaTypata. PalloHbT € omnpeneigeH KaTo 30Ha C BHCOK MHTEpeC MOpaad Beue
JOKYMEHTHpPaHU apxeojiornuyecku oOeKTH W apTedakTH, KaKTo W oOmMpHaTa 3ajJuWBHA
KpaiibpexHa moimHa, HaBogHeHa mpe3 Xonomnena U KecHus KBatepuep. B pesynrar Ha
npoyuBaHeto € obOxBanata miom oT 90 km?, pasgenena Ha JBa TOJUIOHA, KaTto €
U3M0J3BaHa KOMOMHAUMs OT MHOTOJNBYEB €XOJOT M CTPaHHM4YHO-CKaHupam coHap. Cbe
coHapa ca yctaHoBeHH 30 aHOMallMM C HEYCTAaHOBEH MPOM3XOJ MO MOPCKOTO IBHO.
3acHEMaHETO € M3BBPIICHO MO MPEeABAPUTEIHO 3aMaJeHNu TpaceTa Ha pa3cTosHue 10 350
m eaHO OT JpYyro, B 3aBUCHUMOCT OT peneda Ha ABHOTO. IIpoekTHT € mimaHupaH aa
npoABsIDKU A0 2022 1., KaTO ce MpeABHXKIa TONMBIHUTEIHO O0OXBallaHe HAa HOBH ILIOIIH,
B3eMaHe Ha CEIUMEHTHHU NPOOH M BOJMOJIA3HU CIYCKAHUS KbM OTKPUTHTE aHOMAJIHH C e
yCTaHOBSABaHE Ha TEXHUS NMPOU3XOJ U CTpyKTypa. KpaiiHaTa 1es Ha MpoeKTa € ch3/aBaHe
Ha apXeoJOTHYEeCKH MPOTHO3€H MOJeJNl, IMOCOYBAall 30HH C BHCOK apXeoJOTHYecKHU
MOTEHIMaJl B paMKHUTE Ha U3CeJABaHaTa akBaTOPUs.

I.7-31

Peev P, Kostova R, Yankov R, Petrov G, Prodanov B (2024). The ”Land-Sea” interaction along
the Western Black Sea, Geoarchaeological and Historical Geographical Study, Pontica LVII, 325-
330, ISSN 1013-4247, ISBN 973-7951-29-8 - 6 T. 3a apyru nyoJuKanuu

Abstract: The study examines the “land-sea” interaction along the Western Black Sea through an
integrated geoarchaeological and historical-geographical approach. By combining geological,
palaeogeographic, archaeological, and historical data in a GIS environment, it reconstructs ancient
landscapes, settlement patterns, and the functioning of coastal communities from Late Prehistory to
the 17th century. The research focuses on the Sozopol-Medni Rid area, encompassing the bays of
Atiya, Vromos, Sozopol, and Kavatsi, as well as the islands of St. Anastasiya, St. Ivan, St. Kirik, St.
Petar, and St. Toma. The results highlight the crucial role of ancient harbours and maritime routes
in the economic, political, and cultural interactions of the region. Special attention is given to the
geomorphological development of the Skamni tombolo, which connected the former island to the
mainland, and the absence of archaeological remains on its surface, indicating its formation in
historical times. The study stresses the urgent need for effective mitigation strategies to address
coastal erosion, sea-level rise, and anthropogenic pressures threatening this nationally and
internationally significant area.

Pesrome: M3crensanero pasriexaa B3auMOJENCTBHETO ,,cyma—Mope™ mo 3anagHoro YepHomopue
4ype3 UHTErPHpaH TeoapXeoJIOTHUECKH M UCTOpuKo-reorpadceku moaxon. Upe3 chyeraBaHe Ha
TCOJIOKKH, Tajeoreorpa)CKu, apxeoiorndecku W wucropudeckun nanHu B GIS cpema ce
PEKOHCTPYHpAT IpEeBHU JaHAmadTH, MOJEIN Ha 3acenBaHe U (pyHKIMOHMpaHE Ha KpallOpexxHuTe
o0ImHOCTH OT Kpast Ha npauctopusira 10 XVII B. OCHOBEH aKLEHT € IOCTaBeH BbPXY paiioHa Ha
Cozomon u Menuu pup, BiiItouBany 3anuBute Atus, Bpomoc, Cozomon u Kaparm, xakto u
octpoBute CB. Anacracus, C. UBan, CB. Kupuk, Cs. Iletsp u CB. Toma. Pesynrarure mokassar
3HaYMMara poJis Ha JPEeBHUTE IPUCTAHUIIA U MOPCKUTE ITBTHUINA 38 UKOHOMUYECKHUTE, TOJTUTHUECKU
Y KyATYPHH BPB3KH B perroHa. Oco0eHO BHUMAHKE € OTAENIEHO Ha TeoMOp(OTI0KKOTO pa3BUTHE HA
TOMOOJIOTO, CBBP3BAIIO MOIYyoCcTpoB CkamMHU ¢ Opera, KakTo W Ha JIUTICATa Ha apXCOJIOTHUECKU
CJIEIN BBPXY HET0, KOETO CBUIETENCTBA 32 (OPMUPAHETO My B HICTOpHUUECKO BpeMe. M3cneaBanero
no4epTaBa HeOOXOJMMOCTTa OT CTpaTeruy 3a ONa3BaHe Ha KpallOpekHaTa 30Ha, 3aIUlallieHa OT
€po3us, NOBUIIaBaHE HA MOPCKOTO HUBO M aHTPOIIOIEHEH HATHCK.

I.7-32

Boaues B, Bouiiuesa B, Jlonuesa B, /Ipymesa H, Credanora K, Credanora E, I'enos U, CnaBoBa
K, Auapeesa H, Edbtumosa 11, [Iponanosa b, Banosa 11, [lxemOexoBa H, SlnkoBa M, 3naTeBa
W, Paiixopa B, Ilenera E, Atanacos U, Pycanos K (2025) IIpomecu, kauecTBO Ha MOpPCKaTa cpena,
E€KOCUCTEMHH (DYHKIIMU U YCIIYTH B KpaiOpeskHaTa 30Ha v bhiarapckara HKOHOMHUYECKa 30HA Ha
Uepno mope. B: Hayuonanua nayuna npoepama ,, Onazeane Ha 0KOIHAmMa cpedd U HaMaisaeaue Ha
pucka om Hebrazonpusmuu AeneHusi u npupoonu 6eocmeus “ (pen. Ianes K, Kynog b).
HarmoHaaHo M37aTeICTBO 3a Hayka U 00pa3oBaHue ,,A3-0yku‘, MUHHCTEPCTBO Ha 00pa30BaAHUETO
u HaykaTa, ctp. 129—-165. ISBN 978-619-7667-71-4. https://azbuki.bg/wp-
content/uploads/2025/02/nnp_az-buki.pdf - 6 T. 3a Apyru nyoJaukamuu
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Abstract: The study provides a multidisciplinary assessment of the processes shaping the state and
dynamics of the Black Sea ecosystem and the Bulgarian coastal zone. Long-term changes in
thermohaline structure, circulation patterns, and the Cold Intermediate Layer are analyzed, alongside
the impacts of climate change on the marine environment and biological communities, with a focus
on the genetic diversity of fish populations (notably turbot). Coastal acidification and its ecological
consequences are evaluated. By combining numerical models, monitoring data, and biogeochemical
analyses, the research identifies key risks to the coastal zone, including flooding, erosion, and the
effects of extreme hydrometeorological events. Reconstructions of Black Sea level changes over the
past 20,000 years and related paleoecological transitions are also presented. The results contribute
to improved management of marine resources, disaster risk reduction, and sustainable development
of coastal areas.

Pe3rome: 3cnenBaHeTo mpencTaBsi MyATHOUCLUIUIMHAPEH AaHAIU3 HA MPOLECUTE, ONpPEIEIISIU
CBbCTOSIHUETO W IMHAMHKATa Ha ekocucTtemara B UepHo Mope u KpailOpekHara 30Ha Ha beirapusi.
Pasrienanu ca OBJITOCPOYHHUTE M3MEHEHUS HAa TEPMOXaJMHHATA CTPYKTypa, LMpKyJauusara U
CTYACHUS] MEXIWHEH CJIOH, BIMSHHMETO Ha KIMMAaTHYHUTE NMPOMEHHM BBPXY MOpPCKara cpeia H
OHMOJIOTMYHUTE ChOOIIECTBA, KAKTO U TCHETUYHOTO pa3HO00pa3ne Ha PUOHUTE MOMyJIaliy (C aKIICHT
BBPXY KajkaHna). OLIEHEHO € MOJIKUCENSIBAHETO Ha KPalOpeKHNUTE BOAM M HETOBHUTE TMOCICIHIIH.
Upe3 mpuiaraHe Ha YHCICHH MOJETH, MOHUTOPHMHIOBHM NaHHU U OMOT€OXHMMHUYHM aHAIN3U ca
WACHTU(QULMPAHA PUCKOBETE 3a OperoBara 30HA, BKIIOYUTEIIHO HABOIHEHHUS, €pO3US H
BB3JICHCTBUE Ha EKCTPEMHHU XUIPOMETCOPOIOTMYHY ChOUTHS. [IpecTaBeHn ca peKOHCTPYKITUH Ha
n3MeHeHusiTa B HUBOTO Ha YepHo Mope mnpe3 mnociaeauutre 20 000 roguHu U CBBP3aHUTE
MAJICOCKOJIOTUYHU TpoMeHH. Pesynratute moamoMarar ymnpaBlICHHETO Ha MOPCKHTE PECypcH,
HaMaJISIBAHETO Ha PUCKA OT OEICTBUS U YCTOWYMBOTO Pa3BUTHE Ha KpailOpeKHUTE pailoHu.

r.s-1

Peev P, Ginalis A, Prodanov B, Simeonov G (2024) An Interdisciplinary Approach to the Study
of the Ancient Harbour Site of ‘Karon Limen’ or ‘Portus Caria/Carea’, Bulgaria. In: A. Ginalis
(Ed.), Harbours of Byzantium: The Archaeology of Coastal Infrastructures. Archaeopress
Publishing Ltd, 113-126, EISBN 978-1-80327-814-8, https://doi.org/10.2307/jj.17610829.12

Abstract: An interdisciplinary approach is applied to the study of the ancient harbour site
known as Karon Limen (also referred to as Portus Caria or Carea), situated at Cape Shabla,
northeastern Bulgaria. Combining archaeological, geomorphological, and geo-spatial
methods, the study investigates the historical development and environmental
transformation of this ancient port settlement. The site, dating back to the Late Neolithic
and later Greek and Roman periods, is partially submerged and under threat from erosion,
sea-level rise, and anthropogenic impacts. The authors analyze historical sources, perform
UAV-based photogrammetric mapping, and integrate satellite and sonar data to reconstruct
palaecogeographic changes, including coastline shifts and sea-level fluctuations. The
findings suggest the port remained active until the 6th century AD when rapid sea-level
rise and possibly seismic activity rendered it non-operational. The study underscores the
need for modern remote sensing techniques and heritage protection measures to preserve
endangered archaeological coastal landscapes.

Pesrome: MexayqucluNIMHAPEH IOAXOJ € IPHJIOXKEH 3a H3CJleJBaHE Ha APEBHOTO
npuctanuie, u3sectHo kato Kapon Jlumen (cwpmo nHapuuano Ilopryc Kapus nnu Kapea),
pasmonoxeHo npu Hoc Illabma B ceBepoustouna brwarapus. Upes cbueraBaHe Ha
apXeoJIOTHYECKH, TeoMOpP(OIOKKH ¥ TEONPOCTPAHCTBEHH METOAM, WU3CIEABAHETO
npociensiBa HCTOPUYECKOTO pa3BUTHE M TpaHcPoOpMaluATa Ha OKOJHATa cpeia Ha TOBa
IpEeBHO MpUcTaHUIIHO cenume. OGEeKTHT AaTHPa OT KbCHHS HEOJNHT, C MO-KbCHA I'PhIKA U
pHUMCKa aKTUBHOCT, U € YaCTUYHO MOTOTEH, IMOJI0KEH Ha epo3Hsl, TOKauyBaHe Ha MOPCKOTO
paBHHUINE M aHTPOIOTEHEH HATHCK. ABTOPHUTE AaHAJIWU3UPAT HMCTOPHYECKH HW3TOYHUIH,
U3BBPIIBAT POTOrpaMETPUYHO 3aCHEMaHE C APOH, KAKTO M MHTErpauus Ha CaTEIUTHH U
COHAapHHM JIaHHH 3a PEKOHCTPYKIUS Ha Tajeoreorpacku MPOMEHHU, BKIIOYUTEIHO
U3MeCTBaHUs Ha Operosarta JUHUSA U KojieOaHUs B MOPCKOTO paBHuule. Pesynrature couar,
4ye mpucraHumero € QyHkunuoHupaino o VI B. cim. Xp., korato 0Bp30 MOKayBaHE Ha
MOpPCKOTO HHMBO W BEpPOSITHA CEM3MHUYHA AaKTUBHOCT TO TpPaBAT HEU3IOJ3BAEMO.
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N3cnenBaneTo mogdepraBa HEOOXOMMMOCTTa OT MPUJIaTaHE Ha ChBPEMEHHHM TEXHOJIOTUU
3a NUCTAaHOMOHHO HaONIONeHWe W MEepKH 3a OMa3BaHE Ha 3aCTpalleHUTE KparOpexHU
apXe0JIOTUYECKU 00CKTH.
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