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6.2.1-1. Cherneva, Z., N. Andreeva, P. Pilar, N. Valchev, P. Petrova, C. Guedes Soares,
2008. Validation of the WAMC4 model for the Black Sea, Coastal Engineering, vol. 55, pp.
881-893, ISSN 0378-3839. DOI Scopus: Q1, SIR:1.16; WoS: Q1, JCR-IF:1.844

ABSTRACT: The present paper describes the set-up and application of the third-generation wave
model — WAM Cycle 4 to the Black Sea. The wind fields are calculated by a regional atmosphere
model (REMO), which was driven with the conditions from the global NCEP re-analysis project.
These atmospheric data are used to force the state-of-the-art WAM model. The validation is done by
comparison of wave model output against directional buoy measurements registered at three deep-
water locations and wave gauge data taken at a point in intermediate depth near the Black Sea coast.
The results reveal that agreement between modeled and measured data is satisfactory and the quality
of the simulations increases under more energetic and severer wind and wave conditions. Following
the validation, a 41-year wave hindcast was implemented spanning the period 1958—1998.

PE3IOME: HacrosmoTo u3ciieiBaHe TPEACTaBs KOHPUTYPHPAHETO M MPUIATaHETO Ha BHIHOBUS
Mmozen ot tpero nokoienue WAM Cycle 4 3a akBaropusita Ha UepHo mope. BerpoBure mosnera ca
reHepupanu nocpeactsoM Perumonanuus Atmocdepen Monen - REMO, KoHTO € MHHLIHATU3UpaH C
TPaHWYHM YCIIOBHS OT TJIOOATHUS TPOEKT 3a peananu3 Ha Harmonamaure Lentpose 3a [Iporaosu Ha
Oxonnara Cpena (NCEP). Ilonyuenure atMocdepHH AaHHH CIyXaT KaTo BXOJ 32 ChBPEMEHHHS
ymciieH BRIHOBU Mojaen WAM. Bepudukaiusata € u3BbpIieHa 4pe3 CpaBHEHUE Ha U3XOIHHUTE TaHHU
OT BBJIHOBUS MOJEN C M3MEPBAaHUSA HA BBJIHOBUTE XapaKTEPUCTHUKH, PETUCTPUPAHU MOCPEICTBOM
HacoueHu (directional) OyiioBe, pa3monokeHH B TPU ABIOOKOBOJHH TOYKH, KaKTO M C JaHHH OT
BBIHOTpad, TO3WIMOHMPAH B 30HA C MEXAWHHA AbJI00YnHA B Onm3oct a0 YepHOMOPCKOTO
kpaiiopexue. [loxydyenure pesynraTa moka3BaT 3aJ0BOJIMTEIIHO CHOTBETCTBUE MEKAY MOJCITHUPAHUTE
Y W3MEpPEHHUTE CTOMHOCTH, KaTo TOYHOCTTa HAa CHMYJIAIMUTE C€ MOAO0OpsABa MPH MO-CHEPTHYHU U
VHTEH3UBHU BETPOBM W BBIHOBH YCIOBHS. Bb3 OCHOBa Ha BaIWOUPAHETO € pealn3upaH
perpocnekTHBeH BbIHOBU aHanu3 (hindcast) 3a nepuon ot 41 roaunu, odoxBamang Bpemeto oT 1958 T.
mo 1998 r.


https://doi.org/10.1016/j.coastaleng.2008.02.028

7. PestoMeTa Ha peLeHanpaHuTe nyGAnKaLmm

6.2.1-2. Trifonova, E., N. Andreeva, 2008. Wave energy impact on the coastal zone.
Comptes rendus de I’Academie bulgare des Sciences, vol. 61, Ne 10, pp. 1323-1334, ISSN
1310-1331. Scopus: Q2, SJIR: 0.193; WoS: Q4, JCR-IF: 1.152

ABSTRACT: In the study, a formula for calculation of the degree of wave energy impact is
proposed. The research considers the factors, which determine the wave energy dissipation, and
focuses on their contribution to the impact that waves exert on the bottom slope. The paper aims to
clarify how the wave energy impact changes depending on the cross-shore profile inclination and the
wave regimes. The results from the conducted numerical experiment demonstrate that the degree of
the wave energy impact W, changes not only due to variations of bottom inclination and wave regime
intensities, but also along the bottom profile. Another characteristic that changes is the width of the
zone under impact, as the onshore section of this area is under larger impact than its offshore one. The
obtained results allow estimating which combination of wave regime and bottom slope corresponds to
a wave impact with a given intensity. This approach is very appropriate for the sake of practice during
the revetment design and beach fill activities.

PE3IOME: B nHacrosmoTo wm3clie[iBaHe € MpeuiokeHa (opMyia 3a W3YHCIIABaHE Ha CTETeHTa Ha
BB3JICHCTBUE Ha BBJIIHOBaTa eHeprus. Pasriexkaar ce GpakTopuTe, KOUTO O0YCIaBsAT JUCHITALUATA HA
BBJIHOBA CHEPIrHd U CC U3CJICABA TCXHUSA IIPUHOC KbM BB3I[€I‘/'ICTBI/ICTO, KO€TO BBJIHUTC OKa3BaT BbPXY
MOJBOIHUS OperoBu ckioH. Llenta Ha U3cieABaHETO € 1a ce U3sICHU KaK ce M3MEHS Bb3ICHCTBHETO Ha
BBJIIHOBATA CHEPTHS B 3aBUCUMOCT OT HAKJIOHA Ha OperoBus MpoQui U pa3iTudHUTE BHIHOBU PEKUMHU.
Pesyntatute OT mpoBeneHHTE YHCICHH EKCIEPUMEHTH IIOKa3BaT, Y€ CTENEHTa Ha BBJIHOBOTO
BB3JIeHCTBHE W, ce u3MEeHs He caMO B pe3yiaTaT Ha BapHallMM B HAKJIOHAa HAa JBHOTO H
HWHTCH3UBHOCTTA Ha BBJIHOBUTC PCKMMU, HO U B MMPOCTPAHCTBCH ACIICKT IO IMPOTCIKCHUC HAa NBHHUSA
npodus. YCTaHOBEHO € ChILO Taka, ye ce MPOMEHsS M IIMpHHATa Ha 30HaTa Ha BB3JEICTBUE, KaTo
npuOpexHaTa M 4acT € MOJUIOKEHa Ha MO-CUJIHO Bb3JCHCTBHE B CpaBHEHHE C Ta3W, Pa3MoJIOKeHa
HaBbTpEe KbM MopeTo. llomyueHure pesynraTH MO3BOJSBAT Jla C€ OLECHM NPH KakBa KOMOMHALUS
BBJIIHOBH PEXHM—HAKJIOH Ha IBHOTO C€ peaju3upa BHIHOBO Bb3JEHCTBUE C AaJeHa MHTCH3HUBHOCT.
To3u momxom € OCOOCHO MPHIOKUM B TPAKTHKaTa IMPH TMPOEKTHpAaHE Ha OperoyKpernuTeHH
CHOPBHKEHUSI U IPH U3ITBJIHEHHE HA TUIAXKHU HACHIIH.

6.2.1-3. Keremedchiev, S., E. Trifonova, N. Andreeva, P. Eftimova, 2010. Assessment of
vulnerability of coastal areas along Varna coast related to extreme hydro-climatic events in

the western part of the Black Sea, J. of Environmental protection and ecology, Vol. 11, No.3,
930-940, ISSN 1311-5065. DOI Scopus: Q4, SJIR: 0.166; WoS: Q4, JCR-IF: 0.178

ABSTRACT: This work focuses on extreme hydroclimatic events in the Varna coastal zone and their
probable influence on the adjacent territories. Therefore, firstly, the analysis of extreme hydroclimatic
events in the study area is done, and secondly a morphodynamic analysis regarding the wave energy
impact, the extreme wave run up on the shore and the eustatic fluctuations of the sea level is
accomplished. Based on the performed analysis a morphodynamic zoning of the Varna coast
according to vulnerability key processes was made, as the coast was divided into eight coastal
sections.

PE3IOME: HacrosmoTo wu3ciiefjBaHe pas3riiekaa eKCTPEMalTHd XHIAPOKIMMATHYHH CHOUTHS B
KpaiiOpexxHaTa 30Ha Ha BapHa M TAXHOTO BB3MOXKHO BB3JIEHCTBUE BHPXY MPHIICKAIINTE TEPUTOPUH.
B Ta3m BPBb3Ka, IbPBO € H3BLBPUICH aHAJIN3 HAa CKCTPEMAJIHUTC XUAPOKIMMATUYHH IIPOABU B
W3CIeBaHMs paloOH, MOcieaBaH OT MOpP(QOAMHAMHYHA OLEHKA, KOSNTO OTYUTA BIHUSHUETO HA
BBJIIHOBATA €HEPIUsl, EKCTPEMAaIHUS BBIHOBHS HarOH M €BCTATHYHHUTE KOJICOaHUS HA MOPCKOTO HUBO.
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7. PestoMeTa Ha peLeHanpaHuTe nyGAnKaLmm

Bb3 ocHOBa Ha WU3BBPIICHUTE aHAIU3U € pa3padoTeHO MOop(QOoIMHAMUYHO palloHHpaHe Ha
BaphueHckoTo KpaiiOpekue cropen KIIOUYOBUTE TPOIECH, ONPEICISIN YySI3BUMOCTTA MYy, Karo
KpaiOpeXHeTo € pa3/ie]IeHo Ha OCeM OperoBH ydacTbhKa.

6.2.1-4. Cherneva, Z., C. Guedes Soares, N. Andreeva, 2015. Wind and wave climate over
the Black Sea, Proceedings of MARTECH 2014, 2nd International Conference on Maritime
Technology and Engineering, Guedes Soares, C., & T.A. Santos (Eds.), vol. 1, pp. 1309-
1315, Publisher: Leiden, Netherlands: CRC Press/Balkema, ISBN 978-1-138-02727-5. DOI
Scopus: SJIR: 0.217

ABSTRACT: The work presents a statistical analysis of wind fields calculated by a regional
atmospheric model (REMO) for period of 41 years. These wind fields have been used to force the
WAM model to hindcast the waves for the same time interval producing a wave database that is also
used for statistical purposes here. Results are shown at five representative points of the North-
Western; South-Western; Central; North-Eastern and South-Eastern parts of the Black Sea. The main
wind and wave climatic elements are presented. The results are compared with already published
work.

PE3IOME: B HacTosmoTo u3cienBaHe € MPeACTaBeH CTAaTHCTHYECKH aHallu3 Ha BETPOBHU IOJIETA,
M3YHUCIICHU ¢ momoinTra Ha Pernonamuust Atmochepen Moaen REMO 3a nepuon ot 41 romunwu.
[TommygenuTe BeTpOBH TOJETa ca M3MOJI3BaHU 33 MHHUIHAIM3UpPaHe Ha BBIHOBUSA Moaen WAM c men
petpocnekTrBHO Mojeiupane (hindcast) Ha BBIHOBUTE YCJIOBHS 3a ChIIUS BPEMEBU WHTEPBAJ, B
pe3ynTaT Ha KOETO € Ch3/ajZicHa BBIIHOBa 0a3a MaHHW, W3MOJ3BaHA M 3a CTATUCTHYECKH IIENH B
paMKHTE Ha HACTOAIIOTO M3cienBaHe. Pe3ynTaTure ca aHalM3UpaHU 3a MET IMPEICTaBUTEIHU TOUYKH,
pa3MoNIOKEHN CHOTBETHO B CEBepoO3alajgHaTa, IorosanajHara, [IeHTpajiHaTa, CeBepOM3TOYHATa U
IOTOM3TOYHATA YacT Ha akBaTopusTta Ha UepHo Mope. M3mokeHN ca OCHOBHHTE XapaKTEPUCTHKU Ha
BETPOBUS M BBJIHOBHS KiuMaT. [lomydeHuTe pe3yiaTaTd ca CpaBHEHH C Beue IyOJHMKYBaHH
W3CIIe/IBaHMUS.

6.2.1-5. Valchev, N., N. Andreeva, P. Eftimova, B. Prodanov, 1. Kotsev, 2016. Assessment
of vulnerability to storm induced flood hazard along diverse coastline settings, 3rd European
Conference on Flood Risk Management FLOODrisk 2016, 17-21 October 2016, Lyon,
France, E3S Web of Conferences, vol. 7(10002), ISSN 2267-1242. DOI Scopus: SJR: 0.138

ABSTRACT: European coasts suffer notably from hazards caused by low-probability and high-
impact hydro-meteorological events. The aim of the study is to assess in probabilistic terms the
magnitude of storm-induced flooding hazard along Varna regional coast (Bulgaria, western Black
Sea) and to identify susceptible coastal sectors (hotspots). The study is performed employing the
Coastal Risk Assessment Framework (CRAF) developed within EU FP7 RISC-KIT project. It
constitutes a screening process that allows estimation of relevant hazard intensities, extents and
potential receptors’ exposure vulnerability within predefined sectors. Total water level was the chief
property considered for calculation of coastal flooding hazard. It was estimated using Holman model
(for sandy beaches) and EurOtop formulation (for artificial or rocky slopes). Resulting values were
subjected to Extreme Value Analysis to establish that the best fitting distribution corresponds to
Generalized Extreme Value distribution. Furthermore, hazard extents were modeled by means of
bathtubbing or over-wash estimation in order to form the flooding hazard indicator. Land use, social
vulnerability, transport systems, utilities and business settings were considered as exposure indicators.
Finally, potential risk was assessed by coastal indices following an index-based methodology, which


https://www.taylorfrancis.com/chapters/edit/10.1201/b17494-142/wave-statistics-wind-wave-climate-black-sea-cherneva-guedes-soares-andreeva?context=ubx&refId=1191f470-66b1-483d-b3c2-619f163046b7
https://doi.org/10.1051/e3sconf/20160710002
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combines hazard and exposure indicators into a single index, thereby providing base for comparison
of coastal sectors’ vulnerability. The study found that the concentration of hotspots is highest in Varna
Bay.

PE3IOME: bperosere Ha EBpora ca moioeHn Ha 3alljIaXxH, TTOPOICHHA OT XHIPOMETCOPOIOTHIHI
CBHOUTHS C HUCKA MOBTOPSEMOCT, HO C BUCOKO Bb3ZeHcTBHE. Llenta Ha HACTOSIIOTO H3cieBaHe € Aa
OLIEHM OT BEPOSATHOCTHA IJIeJHAa TOYKa Mamaba Ha 3aluiaxata OT KpalOpe)KHH HaBOJHEHUS,
npeau3BUKaHa OT MOPCKH OypH, IO perHOHaNHOTO KpaiOpekue Ha Bapua (Bwarapus, 3amagHorto
YepHoMmopue), KakTO M J1a WACHTHQHULIMpPA Hal-ys3BUMHTE KpalHOpexHH CEeKTOpH (T.Hap. Topemu
Touku). M3ceaBaneTo € OChIIECTBEHO Ype3 MpHiaraHeTo Ha PaMkara 3a ouneHka Ha OperoBusi pUCK
pa3zpaborena B pamkute Ha mpoekra RISC-KIT mo 7-ma Pamkoma Ilporpama na EC. MetoasT
MIPEICTaBIsIBA CKPUHUHIOB MOJAXO0J, KOMTO IO3BOJIIBA OLIEHKA HAa MHTEH3UTETa U IPOCTPAHCTBEHUS
00XBaT Ha 3aIlaXWTe, KAaKTO W Ha YSI3BUMOCTTa Ha MOTEHIMATHO 3acerHarara KpalOpeskHa
HHPACTPYKTypa B MPEABAPUTEIIHO JePUHUPAHU KpalOpekHH yacThli. KaTo 0CHOBEH mapameTsp 3a
OLICHKA Ha 3amjaxara OT HaBOJHEHHS € M3II0JI3BaHO OOLIOTO MOPCKO HUBO, M3YMCIICHO 3a MACHYHH
TUTaXKOBE TOCPECTBOM Mojena Ha Holman, a 3a M3KYCTBEHM HWIIM CKaIHUCTH OperoBe € W3ION3BaH
matematnyeckuss mogen Ha EurOtop. IlomyueHurte pesyaTaTd ca NOMJIOKEHH Ha AHaIU3 Ha
EKCTPEMHUTE CTOWHOCTH, KaTO € YCTAaHOBEHO, uYe (YHKIUATA, KOATO T'M OIMCBA Hai-moOpe e
O60011eHOTO pa3npeneneHre Ha eKCTPEMaHUTE CTOMHOCTH. 3a OmpeleisiHe Ha MPOCTPAHCTBEHUS
00XBaT Ha 3amjaxaTa OT HaBOJHEHHUs, U pOpMHUpPaHEe HA CHOTBETHUS MHAMKATOP, Ca U3MOJI3BaHM /IBa
MO/IX0Ja: MOJIeNHUpaHe MOCPEICTCBOM METoJa Ha ,,M3KyCTBEHO PaBHOMEPHO MOKauBaHE HA HUBOTO
(bathtub) m upe3 oleHKa Ha TpENMBAHETO HAJ W3KYCTBEHH WM ecTecTBeHH Oapmepu (overwash).
Karo wnHaukaTtopum 3a H3JI0KEHOCT KbM 3aIlaxara ca M3IO0JI3BaHM 3EMEIOJI3BaHe, COLMAIHA
YSI3BUMOCT, TPAaHCIOPTHA MHQPaACTPYKTypa, KOMYHAIHH ycIayrm W OusHec cpema. B 3akmouenwe,
MOTEHIMATHUAT PUCK € OLIEHEH upe3 OperoBH MHAEKCH, 0a3MpaHu Ha METOAA Ha MHAEKCHTE, KOHTO
KOMOWHHMpa MHIMKATOPUTE 3a 3arjiaxa M eKCIO3WIIMS B €MHEH MHIEKC. ToBa OCUTypsiBa OCHOBA 3a
CpPaBHHUTEJCH aHaJU3 Ha YSI3BUMOCTTa Ha OTAEIHHUTE KpalOpekHH cekTopu. M3cienBaHero
YCTaHOBSABA, Y€ KOHLEHTPALMATA Ha YSI3BUMH 30HM (IOpELId TOYKM) € Hail-BUCOKa B palioHa Ha
BapHeHnckus 3anus.

6.2.1-6. Andreeva, N., N. Valchev, B. Prodanov, P. Eftimova, 1. Kotsev, L. Dimitrov, 2017.
Assessment of coastal receptors’ vulnerability to flood hazard along Varna regional coast,
Coastal Engineering Proceedings, vol. 1, No 35, pp. management.8, ISBN 978-0-9896611-3-
3. DOI Scopus: SJR: 0.16

ABSTRACT: Storms and related disasters are phenomena producing coastal hazards and
endangering human life and occupation. The study evaluates coastal receptors’ exposure and their
vulnerability to storm-induced flooding hazard along Varna regional coast in Western Black Sea,
Bulgaria. The assessment is performed employing the Coastal Risk Assessment Framework (CRAF)
developed within EU FP7 RISC-KIT project. It constitutes a screening process that allows
determination of susceptible alongshore sectors (hotspots) by assessing relevant hazard intensities,
hazard extents and potential receptors’ exposure vulnerability within them by means of coastal indices
approach. The ultimate goal is to evaluate potential risk posed by flooding in support to coastal
managers, decision and policy makers. Assessment of coastal receptors’ exposure vulnerability is
done by exposure indicators approach, using hazard intensities and flooding extents relevant to return
period of 100 years. The approach consists of combining several indicators into a single index,
thereby allowing a rapid comparison of coastal sectors. Five types of receptors are considered to
formulate the relevant exposure indicators: Land Use, Population, Transport, Utilities and Business,


https://doi.org/10.9753/icce.v35.management.8
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which subsequently are combined into an Overall Exposure Indicator to evaluate potential direct and
indirect impacts. Results show that the most vulnerable to coastal flooding in terms of exposure are
coastal sectors located within Varna Bay, comprising port and industry facilities with regional,
national and international significance.

PE3IOME: Mopckute Oypu H CBBpP3aHHTE C TAX OCICTBUS IMPEACTABISABAT MPHUPOJIHU SIBIICHUS,
MOpaXJamiy KpalOpeXHW 3alilaxd W 3acTpallaBalli YOBEIIKHS JKABOT W YCBOSABAHETO Ha
KpaiOpeskHuTe TepuTOopuu. HacTosmoTo M3cienBaHE OIEHSBAa H3JIOKEHOCTTa (EKCIIO3UIIMITA) Ha
KpalOpeKHUTE PEUENnTOPH U TSAXHATA YA3BUMOCT CIPSMO 3ariaxata OT HABOJHEHHS, IPEIU3BHKaHA
OT IIOPMOBH CHOUTHS, TI0 PETHOHAITHOTO KpaiOpeskue Ha Bapra B 3amagHaTa dacT Ha UepHO Mope,
PBbarapus. OneHkara € W3BbpIIEHA Ype3 NpuilaraHeTo Ha Pamka 3a olleHKaTta Ha OpPEroBUsl PHUCK,
paspaborena B pamkure Ha mpoekta RISC-KIT mo 7-ma PamxoBa Ilporpama ma EC. Metomukara
MpeacTaBisiBa CKPHHUHTOB IMPOIIEC, KOWTO MO3BONSABAa MACHTH(UIUpaHE HA YSA3BUMH KpalOpe:KHH
cexTopu (TOpelIy TOYKM) 4Ype3 OIICHKA Ha MHTCH3UTETa M NMPOCTPAaHCTBEHMs 0OXBaT Ha 3alljiaxarta,
KaKTO ¥ Ha YSI3BUMOCTTA Ha IMOTEHIIMATHUTE KPaiOpekH! perenTopH, MOCPEACTBOM TOAX0 I, 6a3upaH
Ha MeToJla Ha OperoBuTe MHIeKcH. KpaitHara 1e1 € OlleHKa Ha TIOTSHIMATHUS PUCK OT HAaBOJHEHHUS C
orJIe]l oATIOMaraHe Ha JIeHHOCTTa Ha KpaiOpeKHUTe MEHUDKBPH, KAaKTO U Ha JINIaTa, OTTOBOPHU 32
B3€MaHETO Ha yMPaBICHCKH U MOMUTHYECKH pernenns. OleHKaTa Ha YS3BHUMOCTTA Ha KpallOpekHUTE
peLenTopy € U3BBPIICHA UYpe3 MOAX0, OCHOBAH Ha HHIIUKATOPH 3a CKCIIO3UIIUS, KaTO ca M3MOJI3BaHU
JAHHW 33 MHTEH3UTETH Ha 3aIllaXxaTa ¥ MPOCTPAHCTBEHHS 00XBAT Ha HABOJIHEHUTA, ChOTBETCTBAIIH
Ha Tiepuoja Ha moBTOpsieMocT eauH mbT OoT 100 romamuu. IlogxomabT BKIIIOYBA KOMOWHHUpaHE Ha
HSKOJIKO TIOKa3aTeis B €JUHEH HHIEKC, KOETO IMO3BOJIsIBa OBbP3 CPaBHUTENCH aHAIHM3 HAa OTICIHUTE
OperoBu y4acThili. 3a (pOpPMyIHpPaHETO Ha CHOTBETHUTE WHAWKATOPU 32 €KCIO3HINS Ca pasriIeIaHu
IIET TUIIA PELENTOPH: 3eMEI0I3BaHe, HaceJIeHUE, TPAHCIIOPTHA UH(PACTPYKTYpa, KOMYyHAJTHU YCIYTH
1 OM3HEC cpesia, KOUTO BIOCIEACTBYE ca obenrHeHr B OO0 MHINKATOp HA €KCIIO3HIINS C e OI[eHKa
Ha MOTCHLOUAJIHUTE IMPEKU U KOCBCHU B’bS}ICI‘/'ICTBI/ISI. Pe3ynTaT1/1Te IIOKa3Bar, 4ec Haﬁ-YHSBHMPITe 10
OTHOIIIEHHE Ha M3J0XEHOCT KbM KPalOpeXHN HABOJIHEHUS Ca CEKTOPUTE, PA3IIONIOKEHU B PAMKHUTE
Ha BapHeHCKHS 3a1nuB, KbJIETO C€ HAMUPAT MIPUCTAHUIIHU W WHAYCTPUATHA OOEKTH OT PErHOHAIHO,
HaIMOHATHO ¥ MEXIYHApOIHO 3HAUCHUE.

6.2.1-7. Kuznetsova, O., Ya. Saprykina, M. Shtremel, S. Kuznetsov, D. Korzinin, E.
Trifonova, N. Andreeva, N. Valchev, B. Prodanov, P. Eftimova, T. Lambev & L. Dimitrov,
2017. Dynamics of sandy beach in dependence on wave parameters, Proc. of 17th
International Congress of the International Maritime Association of the Mediterranean
(IMAM’2017), Ed. C. Guedes Soares & Angelo P. Teixeira, vol. 2: Maritime Transportation
and Harvesting of Sea Resources, pp. 1075-1079, Taylor & Francis Group, London, ISBN
978-0-8153-7993-5. Scopus: SJR: 0.143

ABSTRACT: Beach dynamics is highly sensitive to wave action. Cross-shore profile of a sandy
beach is determined by wave transformation effects like non-linear wave interactions, shoaling and
wave breaking. Their influence on the beach profile were studied on data from two field experiments
held in 2007 and 2016 in the coastal zone of the Black Sea, Bulgaria. To reveal dependencies between
non-linear wave transformation effects and beach profile dynamics the following parameters were
considered: wave height, wave period, wave steepness, position and type of wave breaking; and
Iribarren and Ursell numbers. Main findings include that swell regimes could cause more significant
beach profile changes, than wind waves; different types of wave breaking affect the bottom in
different ways, that is in case of breaking by spilling, cross-shore profile be-comes smoother, while



N 7. PestomeTa Ha peLeH3upaHuTe NyBAnKaLmn

plunging leads to occurrence of “microbars” and “sand waves”; waves with dominance of non-
linearity over dispersion cause significant beach erosion.

PE3IOME: /lunamukata Ha TUT&KOBETE € W3KIFOYUTEITHO YYyBCTBUTEIHA KbM BB3JACHCTBHETO Ha
MoOpckuTe BbIHU. HampednusaT npodun Ha mschUeH Miax ce GopMupa Mo BIMSHUETO Ha IIPOLECH,
CBBP3aHH C TpaHCPOPMAHITA Ha BBIHNUTE, TAKABA KaTO HEJIMHEHHH B3aUMOJICHCTBUS, N3MEHEHNE Ha
BBJIIHOBUTE IIapaMeTpu IpU HaMalsiBaHe Ha IbJI0O0YMHATA U pa3pyllaBaHe HA BhJIHHUTE. BiusHueTo Ha
TE€3W MPOLECH BbPXY MOP(OJIOrHiTa Ha TJIaKOBHA NpoQui € M3CIeIBaHO Ha OCHOBATa Ha JaHHH OT
IIBa TEPEHHH eKcliepuMeHTa, mpoBeneHu mpe3 2007 r. u 2016 r. B kpaiibpexxHata 30Ha Ha YepHO
Mope, bbarapus. 3a pa3kpuBaHe Ha 3aBUCHMOCTUTE MEXAY HEJUHEHHUTE eQeKTH Npu
TpaHchopManusATa Ha BBIHUTE W AMHAMHKAaTa Ha Npoduia Ha IUIaXa ca aHATU3UPAHH CIICTHUTE
napaMeTpH: BUCOYMHA, IIEPUOI U CTPHMHOCT Ha BBJIHUTE, MECTOIIOJIOKEHUE U THUIl HA pa3pyllaBaHe
Ha BBJIHUTE, KakTo W uucnata Ha Upubapen m Ypcen. OCHOBHUTE pe3ylTaTH OT H3CICIBAHETO
MOKa3BaT, 4e¢ CBOOOJHOTO BhJIHEHHUE (swell) Moke Ja mpenu3BHKa MO-CHIISCTBEHH M3MEHEHUS Ha
npodusna Ha IUIaXa B CPaBHEHHE C BBJIHHUTE, T€HEPUPAHH OT BIATHPA; PA3IUYHUTE THIIOBE
paspyllaBaHe Ha BBJIHHUTE BB3ACUCTBAT IO Pa3iM4eH HAYMH BBPXY ABHOTO: IIPU pa3pyllaBaHE OT
trma "spilling" ce HaOrOMaBa criakaaHe Ha HAPEYHUS MPOQHI, JOKATO MPH pa3pyllaBaHe OT THMA
"plunging" ce popmupaT MUKpOBaAIOBE ¥ MSACHYHH BBIHU; BBIHH, IPH KOUTO HENWHEHHHUTE e(eKTn
JOMHUHHPAT HaJl TUCTIEPCUOHHUTE, BOJST 0 3HAYUTEIHA €pO3Hs Ha IIIaxa.

6.2.1-8. Andreeva, N., Y. Saprykina, N. Valchev, P. Eftimova, S. Kuznetsov, 2021.
Influence of wave climate on intra and inter-annual nearshore bar dynamics for a sandy
beach, Geosciences 11, no. 5: 206, ISSN 2076-3263. DOI Scopus: Q2, SIR: 0.641; WoS: Q3,
JCR-IF: 0.67

ABSTRACT: The study investigates cross-shore outer sand bar dynamics in an open-coast non-tidal
beach at the Bulgarian Black Sea due to wave climate. On seasonal to short-term (1-2 years) time
scale, monthly field measurements of the outer bar profiles were related to respective modeled
nearshore wave data. Hereby, seaward-shoreward bar migration was examined depending on the wave
forcing, wave non-linearity, wave transformation scenarios, storms and direction of wave incidence.
Analysis revealed that intra-annually highly non-linear waves were responsible for outer bar
displacement, while the direction of migration depended on wave period, duration of conditions with
wave steepness >0.04, angle of approach and total duration of storms. Short-term bar evolution was
mainly governed by wave height and storms’ parameters as the angle of approach and duration. The
correlation between the outer bar location and wave height annual variations initiated the first for the
explored Black Sea region examination of possible connection between wave height’s temporal
fluctuations and the variability of climatic indices the North Atlantic Oscillation (NAO), the Atlantic
Multi-decadal Oscillation (AMO), the East Atlantic Oscillation (EA), the Arctic Oscillation (AO), the
East Atlantic-Western Russia (EA/WR) and the Scandinavian (SCAND) patterns. According to the
results the inter-annual outer bar location may vary depending on periods of maximum annual wave
fluctuations, which in turn predominantly depend on indices the EA (4-5, 1011, 20-30 years), the
EA/WR (24, 9—13 years) and the NAO (15 years).

PE3IOME: H3cnenBaHeTo pasriex]a IWHAMHUKATAa HA BBHILEH MOJBOJECH IMACHYEH BaJll, 4YacT OT
npoduaa Ha IMACHUCH IUIAXK PA3MOJIOKEH Ha OTKPUT KpahOpeKeH ydacThbK II0 OBJIrapcKOTO
UepHomopue, oOycioBeHa OT BBIHOBHA kKiaumar. Ha ce3oHeH 10 kpartkocpoueH (1-2 roauHwm)
BPEMEBH Mallad, eKeMECECUHUTE TePEHHU U3MEPBaHKs Ha nMpoduiia Ha MMOIBOJHUSA OPEroBH CKIIOH ca
00BBp3aHN C MOJAEITHpPaHU BHIHOBH JAaHHH 3a CBHITUS BpEeMEBH Iepuoi. B xoma Ha u3cieaBaHETO €
aHaJIM3WpaHa HaIpeyHaTa MUTPAIMITa Ha BHHITHHS Bajl B IIOCOKa KbM M OT Opera B 3aBUCHMOCT OT


https://doi.org/10.3390/geosciences11050206
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WHTE3UTETa HAa BBIHOBUTE PEKUMH, HEIHMHEHHOCTTA HAa BBIHHUTE, CIICHApUU 3a TpaHchopMainus Ha
MOPCKOTO BBJIHEHHE, IIOPMOBH CHOMTHS M NOCOKATa Ha MOAXO] Ha BBhIHUTE. AHAIU3bT MOKa3a, 4e B
paMKWTe Ha TOAMHA BHCOKAaTa HEIMHEHHOCT Ha BBIHUTE € OCHOBHHAT (DaKTOp, OTTOBOpPEH 3a
MIPEeMECTBaHETO Ha BBHHINHUS ISICHYCH Bal, JOKATO MOCOKAaTa HA MHTPALMs 3aBUCH OT MEepHojaa Ha
BBJIHUTE, TPOABILDKUTEIIHOCTTa HA BBIIHOBUTE YCJIIOBHATA ChC CTPBMHOCT Ha BbiaHHTE > 0.04, Brbna
Ha TOAXOA W oO0mara MpOABDKUTETHOCT Ha aHamu3upanuTe mopMoBe. OT apyra cTpaHa,
KpaTKOCpOYHaTa €BOJIONMS Ha ISCHYHHSA Bajl C€ OMpelessl IIaBHO OT BUCOYMHATA HA BBIHHUTE U
napameTpu Ha MOpCKHTe OypH, KaTo BI'bJ Ha MOAXOJ M TSAXHATA MPOABKUTEIHOCT. Y CTaHOBEHATa
KOpenamusl MeXIy MECTOIOJIOKEHHETO Ha BBHHIMHHUS TIChYEH Bal W TOAWIIHUTE W3MEHEHHUS Ha
BHUCOYMHHUTE HA BBJIHUTE € B OCHOBaTa Ha MMPBOTO 3a TO3M YepHOMOPCKH PErvoH H3cjieaBaHe, KOeTo
pasriiexia Bh3MOKHOCTTA 32 BPB3Ka MEXKIY BpPEMEBHTE KoJieOaHWs Ha BUCOYMHUTE HA BHIHHUTE U
W3MEHYMBOCTTa Ha CIEAHWTE KIMMaTHYHH uHAekcu: CeBepHoarnanThueckara ocumianus (NAO),
Atnantudeckara Mynruaekanna ocuwianus (AMO), M3touHoarnantudeckara ocipuiaius (EA),
Apxrudeckara ocitanus (AO), M3rouna Atnantuka-3ananHa Pycus (EA/WR) n CkannuHaBckaTa
knuMaTHuHa 3akoHoMepHocT (SCAND). Crnopen pe3ynraTUTe, MHOTOTOJUIIHOTO MECTOTIOJIOKEHNE
Ha BBHHIIHUS TSCHYEH BaJl MOXKE Ja Bapupa B 3aBHCHMOCT OT MEPHOJUTE HA MAaKCHMAITHU TOAWIITHU
KoJjeOaHus Ha BHUCOYMHA HA BBIHATA, KaTO TE3W MEPUOAU OT CBOS CTpaHa 3aBUCAT TJIaBHO OT
unaekcute EA (4-5, 1011, 20-30 rogunan), EA/WR (24, 9-13 roauan) u NAO (15 rogunn).

6.3.1-9. Andreeva, N., P. Eftimova, N. Valchev, B. Prodanov, T. Lambev, L. Dimitrov,
2023. Identification of coastal flooding hotspots in a large bay using an index-based risk
assessment approach, In: N. Dobrinkova, O. Nikolov (Eds.) “Environmental Protection and
Disaster Risks”, Proc. of the 2nd International Conference on Environmental Protection and
Disaster Risks and 10th Annual CMDR COE Conference on Crisis Management and Disaster
Response, In: ,,.Lecture Notes in Networks and Systems 638, pp. 51-65, Springer, eISSN
2198-4190. DOI Scopus: Q4, SJR: 0.171;

ABSTRACT: The study aims to assess in probabilistic terms the magnitude of storm-induced
flooding hazard and vulnerability along Burgas regional coast (Bulgaria, western Black Sea) and to
identify susceptible coastal sectors (hotspots). It employs the Coastal Risk Assessment Framework — a
screening process that allows estimation of hazard intensities, extents and potential receptors’
exposure vulnerability within predefined sectors. Total water level, consisting of maximum wave run-
up estimated using empirical models relevant for sandy beaches, artificial or rocky coastal slopes and
storm surge level, is considered for calculation of coastal flooding hazard. Furthermore, hazard
extents (flooded areas) are determined by two approaches to form the hazard indicator, while land use,
social vulnerability, transport systems, utilities and business settings are considered as exposure
indicators. Finally, the potential risk is assessed by combining the hazard and exposure indicators into
a single index, thereby allowing rapid comparison of coastal sectors’ vulnerability. The study found
that the main concentration of hotspots is in the town of Pomorie and its surroundings, while other
candidates are scattered across the innermost Burgas bay.

PE3IOME: llenta Ha W3CIEIBAHETO € Ja OICHH OT BEPOSTHOCTHA TJeHA TOYka Mamaba Ha
3amiaxata OT HAaBOJHEHHS, IMpeNu3BHKaHa OT MOPCKM OypW, W YA3BHMOCTTa Ha PErHMOHATHOTO
kpaitOpexue Ha bByprac (benrapus 3amagHo YepHomopwue,), KakTo M Ja HIeHTH(UIHMpaA Ha-
YS3BUMHUTE KpalOpexHH ydacThlM (Topemm TO4kHW). 3a 1enrta e mpuioxkeHa Pamka 3a Omenka Ha
Bperosus Puck, kosiTo nmpeacTaBisBa Mpolec Ha CKPUHUHT, TO3BOJISBAI OLIEHKA HA WHTEH3UTETa U
MPOCTPAHCTBEHHUsI OOXBaT Ha 3alllaxara, KaKTO W OLEHKAa Ha YSI3BHUMOCTTAa HAa IOTCHIHAJTHHUTE
pelenTopy B CMHCBJIA Ha TSIXHATa M3JI0KEHOCT (EKCIO3MLUS) B IPEABAPUTENIHO OIpPEICICHU


https://doi.org/10.1007/978-3-031-26754-3_5
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KpalOpekHM CEKTOpH. 3a M3YKCIIIBaHE Ha 3aljlaxara OT HaBOJIHEHHE Ha Opera ce m3moiBa OOmoro
MOPCKO HHMBO, KOETO BKJIFOUBA MaKCUMAJHOTO 3aJIMBaHE Ha Opera OT BBIHOBHS MOTOK, OLICHEH upe3
EMITUPUYHHA MOJICIH, TIPUJIOKUMH 32 ISCHYHM IJIKOBE, U3KYCTBEHH WJIM CKAJHMCTU KpanOpexus,
KaKTO W IIOPMOBOTO TOKa4BaHe Ha HUBOTO. [IpocTpaHCcTBEeHUAT 0OXBAT Ha 3aruiaxarta (HaBOJHEHHTE
30HH) € ONpeAesieH MOCPEACTBOM JBa MOAX0Aa, (OPMUPAKU WHAWKATOpA 3a 3aIulaxa, JOKaTo KaTo
WHIWKATOPY 33 CKCIO3WIMS CE pas3rjIekJaT 3eMENON3BaHEeTO, COIUaliHAaTa  YsA3BUMOCT,
TPAHCIIOPTHUTE CHCTEMH, KOMYHAJIHUTE YCIyrH M Ou3Hec cpenata. B 3akimoueHHe, MOTCHIIUATHUSAT
PHUCK € OIICHCH Ype3 KOMOWHMpPAaHE HAa MHIUKATOPHUTE 3a 3aIljlaxa W W3JIOKEHOCT B €UHCH WHIEKC,
KOETO TI03BOJIsSIBA OBp3a OICHKA Ha YS3BHUMOCTTA Ha KpaHOpEe)KHHTE CEKTOPH CIWH CIPSMO JpPYT.
Pesynrarute OT M3CieqBaHETO IOKA3BaT, Ye OCHOBHATA KOHIICHTPALIMS HAa TOPEIIM TOUYKH CE HaMHpa B
rpax IloMopue W HEroBHTE OKOJIHOCTH, JOKATO JPYTH YS3BUMH 30HH Ca pas3Mpe/ieiieHu Mo
MPOTEKCHUETO HA HAW-BBTPEIIHATA YacT Ha byprackus 3anus.

6.2.2. Hayynn ny0iukanum B HW3JaHHSl, KOUTO ca pedepUpPaHd M HMHAECKCHPAHU B
CBETOBHOM3BECTHU 0a3u JAaHHM ¢ HayuyHa uHdopmauus (Web of Science u Scopus),
u3BbH XxaOuiaurauuonuus Tpya (Iloxazamen I'7 om Ilpunoscenue xkom un.l a, an.l om
Ilpagunnuka 3a ycnoeusma u peda 3a npuoobueane Ha 00pazoeamenHu U HAYYHU
cmeneHu u 3a 3aemane Ha akademuunu onvyicnocmu ¢ HO — bAH)

6.2.2-1. Tpudonona, E., H. AuapeeBa, 2008. OcoGeHOoCTH Ha BBIHOBOTO EHEPreTHYHO
BB3JICHCTBUE BBHpPXY OperoBara 30Ha Ha Bapuenckus peruon, [IpobGiemu Ha reorpadusira,
Codus, xu. 3-4, c. 134-146, ISSN 0204-7209. Link

PE3IOME: B nacrosimara pa3pa0oTka € NpencTaBeHa METOJOJIOTHS 3a OLlEHKa Ha CTeleHTa Ha
BBJIHOBO BB3ICHUCTBHE BHPXY IIOJBOIHUS OPETrOBU CKIIOH W MpUJIeKaIIUTE MilaxkoBe. B choTBeTCTBHE
C TpeIoKeHaTa METOAOJOTHS € M3BBbPIIEHA OIEHKa Ha BBHJIHOBO €HEPreTHYHO BH3IECHCTBUE BBHPXY
KpaiiOpexHaTa 30Ha Ha BapHa, oOxBamama y4dactbeka oT Hoc Expene 1o Hoc [lanena. Bb3 ocHOBa Ha
MONYYEHUTE pe3yTaTH KpaliOpexkneTro Ha BapHa e pasjeneHo Ha TpU TO-MajKd 30HU CIOpe]
WHTEH3UBHOCTTa Ha BBIHOBOTO BB3ZeiicTBHe, a mMeHHO: CeBepHa 30Ha — oT HOoc EkpeHe 10 HOC
Csertu I'eopru; BapreHncku 3anuB — ot Hoc Cetn I'eopru 1o Hoc I'anara; u FOxHa 30Ha — OT HOC
lanaTta no Hoc [lanern. YcraHoBeHO e, e KpaiOpexHaTa WBUIIA HA BapHEHCKUs 3aIMB € MOJI0KEHa
Ha CPaBHUTEIHO M0-c1a00 BBIHOBO BB3/CHCTBHE B CPAaBHEHUE C OTKpUTHTE Operose Ha CeBepHaTa
IOxHara 30Ha. MakcumanHara, reTa CTENeH Ha BBJIHOBO Bb3ACHCTBHE € HAaOJIOJaBaHa TJaBHO MPH
BBJIHOBH PEKHMHU OT U3TOK C IOBTOPSIEMOCT €IMH BT Ha 50 TOANHU.

ABSTRACT: In the present paper, a methodology for evaluation of the degree of wave impact on the
underwater coastal slope and the adjoining beaches is described. In accordance with the suggested
methodology assessment of the wave energy impact for Varna coastal area extending from cape
Ekrene to cape Paletsa is made. On the basis of ob-tained results Varna coastal area is divided into
three smaller areas with respect to the wave energy impact, namely Northern area — from cape Ekrene
to cape St. George, Varna bay — from cape St. George to cape Galata, and Southern area — from cape
Galata to cape Paletsa. It was established that the coastal area of Varna bay is under relatively lower
impact in comparison with the open shores of the Northern and Southern areas. The max-imum 5th
degree of the wave impact is observed mainly for wave regimes from east for repetition once per 50
years.

6.2.2-2. Belberov, Z., E. Trifonova, N. Valchev, N. Andreeva, P. Eftimova, 2009.
Contemporary reconstruction of the historical storm of February 1979 and assessment of its
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impact on the coastal zone infrastructure, Proc. of the International Multidisciplinary
Scientific Geo-Conference — SGEM’2009, vol. 2, pp. 243-250, Albena, Bulgaria, ISBN
954918181-2. Scopus: SIR: 0.122

ABSTRACT: A review of extreme storm events along the Bulgarian Black Sea coast is of interest for
wide spectrum of readers — oceanographers, meteorologists, engineers, economists, decision makers
and stakeholders. Reasonable management of the coastal zone demands a reliable and timely
forecasting of storm events and evaluation of the related potential damages and economical losses.
This paper focuses on the heavy storm of February 1979. The aim of the study is reconstruction of all
stages of the storm on the basis of available synoptic data and calculation of the wave transformation,
wave energy impact and beach flooding at locations along the Bulgarian coast, where considerable
damages were identified. The damages were registered not only at ports and their protecting
structures, but also at the adjacent infrastructures and buildings. This study will help to raise
awareness of designers and decision makers and will contribute to establishment of effective
regulatory response to future extreme hydro-climatic events.

PE3IOME: IlpernenpT Ha EKCTpEMaNHH MIOPMOBH CBOUTHA IO OBITAPCKOTO YepHOMOPCKO
KpaiOpexue MpeacTaBisiBa MHTEpEC 3a HIMPOK KPBbI YUTATENd — OKeaHorpadu, MeTeopososu,
WHXEHEepH, UKOHOMHCTH, JHIaTa B3eMallld pelleHUs W 3ahHTEPEecOBaHU CTpaHW. PamuoHanHOTO
yIpaBiieHHE Ha KpailOpexxHara 30Ha M3MCKBAa HAICKIHO M HAaBPEMEHHO IIPOTHO3MPAHE Ha MOPCKUTE
6ypI/I, KaKTO MW OICHKa Ha IMNOTCHIHUAJIHUTEC IIETH M HKOHOMHUYCCKUTEC 3ary61/1, CBBbp3aHU C THIX.
Hacrosmara cratus ce gpokycupa Bepxy cuiHus mopM oT (pepyapu 1979 r. Llenta Ha u3ciiegBaHeTO
€ PCKOHCTPYKIMA Ha BCHUYKHU €TAIlM Ha CcHOMTHETO BH3 OCHOBA HAa HAJIWYHUTE CUHONTHYHHU JaHHU,
HU3YUCIICHHUEC Ha Tpchq)opMaum{Ta Ha BBJIHUTC, BBSI[CI;'ICTBHGTO Ha BBJIHOBATa CHEPrusd H
HABOJHIBAHETO HA IUIYKHM WBUIM HAa MECTA IO OBJIrapcKOTO KpaOpexue, KbJIETO ca PErHCTPpUPaHu
SHAYUTCIIHU HICTH. U_IGTI/ITC Ca OTOKYMCHTHpAaHU HE CaMO II0 NpuUCTaHHIIATa M TCXHUTC 3allUTHU
CHOPBHKEHHSI, HO W 10 HpWiIeXalure UHOPACTPYyKTypHd W crpaad. 1o3u Tpyn Iie HONpHHEce 3a
MOBHIIaBaHE Ha OCBEAOMEHOCTTa Cpej OperoBUTe MHXEHEPH M JIMIATa B3EMAIUTE PEIICHHS M IIe
MOJIIOMOTHE HM3TPaXJaHEeTO Ha e(eKTHBEH peryiaatopeH OTrOBOp MpH ObJEId EKCTPeMaTHH
XUIPOKINMATUIHN CHOUTHSL.

6.2.2-3. Valchev, N., E. Trifonova, N. Andreeva, P. Eftimova, 2009. Climatic change in the
storm occurrence and intensity trends, Proc. of the International Multidisciplinary Scientific
Geo-Conference — SGEM’2009, vol. 2, pp. 305-312, Albena, Bulgaria, ISBN 954918181-2.
Scopus: SJR: 0.122

ABSTRACT: This paper considers potential changes in storm occurrence and intensity over the
western Black Sea through analysis of long-term series of wind and wave conditions simulated with
relatively high resolution. It is a result of coupling of atmospheric and wave models and spans period
of more than 60 years (1948-2008). On the basis of the established methodology of wave climate
clustering, wave events capable of producing a noticeable morphological response are separated from
the remaining part of the dataset. Furthermore, storm events are classified by their intensity and a
criterion for filtration of weak seas is established. Thus, the dataset is reduced to series of storms of
considerable intensity and destructive potential, for which wind and wave conditions are summarized
in terms of wind speed magnitude, wave significant height, mean period and direction. In order to be
fully described, the means and maxima of these parameters as well as other statistic estimates are
calculated for each event. The climatic variability of their occurrence and intensity is analyzed on
basis of different criteria such as number of stormy days and mean wave energy per storm season.
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PE3IOME: B Hacrosmiara cTaTHs Ce pa3riekIaT NOTCHIMATHUTE IPOMEHH B dYeCcTOTaTa |
WHTEH3WBHOCTTAa Ha MOPCKHUTE OYpH 10 3amagHOTO YepHOMOpHe Upe3 aHaIu3 Ha JBbITOCPOYHH CEPUU
OT BETPOBU U BBJIHOBHU YCIIOBUS, MOJCIUPAHU C OTHOCUTEIHO BHUCOKA IPOCTPAHCTBEHA PE30JIFOLHSL.
W3scnensanero e pe3ynTar OT CBbP3BAHETO Ha aTMOC(HEPHH U BBIHOBH MOJENX U 00XBalla IepHo OT
noseye oT 60 romunu (1948-2008 r.r.). Ha 6a3zaTa Ha chaaaeHa METONOJOTHS 3a KJIaCTepHpaHe Ha
BBJIIHOBUS KIMMAaT, BBIHOBUTE CHOUTHA, CIIOCOOHM Aa MPEAU3BHKAT 3HAYMTENEH MOP(OIOrHUYCH
OTrOBOp, Ca OTJHENIEHH OT OCTaHaiaTa 4acT OT Habopa OT AaHHU. B mponbinkeHHe, IOPMOBUTE
cpOuTHs ca KiIacu(UIMpPaHW CHOpeN TSAXHAaTa WHTCH3MBHOCT, KaTO c€ BBBEXKIA KPUTEPUH 3a
¢buiTpUpaHe Ha BBIHOBHUTE YCJIOBHS C HHUCBK MHTeH3uTeT. Ilo To3n HauuH, HAOOPBT OT JNAHHU €
penyuupaH 10 KpaeH Opoil HIOPMOBH CBHOUTHS CbC 3HAYMTEIHA HHTEH3MBHOCT M Pa3pyLIMTEICH
MOTEHIINA, 32 KOUTO BETPOBUTE U BBHJIHOBUTE YCIIOBHA ca 000OIIEHN Ha MOCPEICTBOM HapaMeTpUTE:
CKOPOCT Ha BSTHpPa, 3HAUNTETHA BUCOUYMHA HA BBIHUTE, CPEICH MEPHUOJ] U NTOCOKA Ha BHIHEHUETO. 3a
II'BJTHO OMKMCaHUE Ha BCEKH OTHENCH CIIydail ca M3YHMCIICHU CPEJHUTE U MaKCUMAaJIHUTE CTOMHOCTH Ha
TE3W TMapaMeTpu, KaKTO M JpPYrd CTaTUCTHYECKH OLEHKH. KimMaTuyHata HM3MEHYMBOCT IIO
OTHOLICHHE Ha YECTOTaTa U MHTEH3UBHOCTTA Ha OypuTe € aHaJM3MpaHa Ha OCHOBATa Ha Pa3IMYHH
KpUTEpHH, KaTo Hampumep Opoil IHU ¢ MOPCKM Oypu M OCpelHEHa BBIHOBA €HEprus 3a ILOPMOBU
CE30H.

6.2.2-4. Ostrowski, R., Z. Pruszak, M. Skaja, M. Szmytkiewicz, E. Trifonova, S.
Keremedchiev, N. Andreeva, 2010. Hydrodynamics and lithodynamics of dissipative and
reflective shores in view of field investigations. Archive of Hydro-Engineering and
Environmental mechanics, vol. 57, N 3-4, pp. 219-241, ISSN 1231-3726. Link Scopus: Q4,
SJR: 0.123

ABSTRACT: The paper presents a comparative analysis of physical processes occurring at two
different coasts, which belong to two different European seas. The first coast under examination
comprises the sandy shore nearby Lubiatowo, located at the south Baltic Sea in Poland. The second
site is represented by the sandy coast in Shkorpilovtsi, located at the west Black Sea in Bulgaria. Both
sites are equipped with field research facilities ensuring extensive and precise in situ investigations.
The study is focused on differences and similarities in hydro- and lithodynamics, as well as the
nearshore morphology between the above coastal zones. The present analysis is based on the results
of the field campaigns carried out in recent years at the research facilities in Lubiatowo and
Shkorpilovtsi. Considering the way in which wave energy transforms on the cross-shore profile, the
seashore at Lubiatowo is found distinctly dissipative while the shore at RB Shkorpilovtsi has a
reflective character. This fact implies some differences in the features of wave-current motion and
sediment transport.

PE3IOME: Hacrosiiara craTvss NOpeACTaBs CpPaBHUTEICH aHaiu3 Ha (U3UYHUTE MPOIECH,
MPOTHYALLH Ha J1Ba OPETOBU Y4acTbKa, Pa3looKEeH! Ha ABE Pa3IMuHU eBporieiicku mopera. [IbpBusT
Y4acTBhK BKJIIOYBA IIaKHATA WBUIA B OMM30CT 70 C. JIF0OATOBO, pa3monokeHa B IOJKHATa 4acT Ha
Banruiicko mope, [lomma. Bropust paiioH Ha u3cieABaHE € MACBUHUAT OpsAr B OJIM30CT CO C.
[lIxopnuioBiK, HaMupai] ce Ha 3amaaHoTo YepHoMopcko KpaiiOpexxue B Pbwirapus. U nasata
KpaiiOpexxHH ydacThbka ca OoOOpyJIBaHH C TIOJEBU H3CJIEIOBATEIICKH CHOPBKEHUS, OCHTYpsBAIIU
OOIIMPHHU Y MPELUU3HHU MOoJIeBH HaOmoaeHrs. ToBa n3cieaBaHe pasriexia CXoJCTBaTa U pasinuusiTa
B XHUJ[PO- U JINTOJMHAMUKATA, U KpalOpexHaTa MOPQOIOTHs MEXIY OCOYCHNUTE OperoBr 30HU. 3a
aHaJIM3a ca U3IO0JI3BAHU PE3yJITaTH OT MOJIEBUTE KaMIIaHUH, IPOBEJICHH MIPe3 MOCIEAHNUTE FOJUHH Ha
U3CIe0BaTeNCKUTE ChophkeHus B JIro0sToBo u LllkopnunoBuu. Bb3 ocHOBa Ha HauMHA, IO KOWTO ce
TpaHcopmMHpa BBIHOBaTAa CHEPrHs IO NMPOTEKEHHE HAa HANpeyHHS NPO(QMI, MOPCKHUAT Opsr HpH
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JI1006sTOBO € ompemeneH KaTo CHIIHO NHCHUIIATHBEH, OKAaTo Kpaiopexkuero npu LlkoprnmmoBu e ¢
nmo-pedieKTUBeH XapakTep. To3u (akr mnpeanonara ChIOICCTBEHU pa3lIUKUA [0 OTHOUICHHE Ha
KpaiOpe)kHaTa XUApOANHAMHUKA U TPAHCIIOPTa Ha CEMEHTH.

6.2.2-5. Trifonova, E., Valchev, N., Andreeva, N., Eftimova, P., Kotsev, 1., 2011.
Measurements and analysis of storm induced short-term morphological changes in the
western Black Sea. Journal of Coastal Research, SI 64, vol. 1, pp. 149-154, ISSN 0749-0208.
Link Scopus: Q2, SIR: 0.421; WoS: Q4, JCR-IF: 0.766

ABSTRACT: The study assesses short-term morphological changes by examining the effect of the
hydrodynamic conditions on Shkorpilovtsi beach located on the western Black Sea coast. Datasets
describing waves, coastal currents, as well as meteorological setting are obtained and analyzed.
Moreover, the morphological response of the beach, dunes and seabed to variable hydrodynamic
forcing is measured. Pre- and post-storm field campaigns were carried out between November 2008
and May 2010. Two events are examined in particular, one of which being the most significant storm
during the considered time period. Dynamics of critical morphological features such as shoreline
position, beach face and seabed profile alterations are studied alongside with detailed characteristics
of the relevant storms. Grain size analysis is performed as well. The analysis reveals that different
morphological response was observed due to the specific conditions and interactions that took place.
While the event which occurred in March 2010 was a typical storm, the one of December 2009 had
more complex character. Although the resulting morphological changes of the latter storm were less
significant, it was a way more indicative on account of diverse processes that followed one another.

PE3IOME: U3scnenBaHeTo OIEHSABA KPaTKOCPOYHUTE MOP(OIOXKKH TPOMEHH Ype3 aHalu3 Ha
BIMSHUETO HAa XHUIAPOJUHAMUYHHUTE YCIIOBHSA BbPXYy IUlaka Ha c. LIkopnuioBiu, pa3nojokeH Ha
3amagHoTo YepHOMOpcko KpaiiOpexue. [lonyueHr u aHamu3MpaHu ca JaHHHW, ONMUCBAIIU BBhJIHOBUTE
YCIIOBHS, KpalOpexXHHWTE TEeUeHHs, KaKTO M METEOpOoJOoruyHara oOCTaHOBKa. MOpQOJIOKKUTE
M3MEHEHHUS Ha IJIaXka, JIOHUTE ¥ MOPCKOTO ABHO B pe3yiTaT Ha MPOMEHSIIN CE XUAPOJUHAMHYHU
BB3JICHCTBUSI Ca YCTAHOBEHU IIOCPEACTBOM TEPEHHH HU3MepBaHMs. B Ta3u Bpb3ka, B mepHoia
HoemBpu 2008-maii 2010 T.1. ca IpPOBEACHN MOJIEBU KaMIIaHWUH 3a ChOMpaHe Ha JaHHHU 3a Tpe- U TOCT-
IIIOPMOBH ChCTOSIHHS Ha Operosara 30Ha. OcoO€HO BHUMaHKE € OTJ/IEJICHO Ha JIBE BBHJIHOBH CHOUTHS,
Karo eIHOTO OT TIX € Hai-cepuo3HaTta MoOpcKa Oyps 3a pasmIekKIaHUs BPEMEBH IEPHOL.
Uscnensanusita Ha JAWHAMHUKATa HA KPUTUYHU MOP(DOJIOKKM XapaKTEPUCTHKH, KaTO TO3WIHS Ha
OperoBara JIMHUS, IPOMEHHU Ha Oepmara Ha Iulaka u nmpoduiia Ha MOPCKOTO JABHO Ca CHIIPOBOJICHH C
noapoOeH aHalIu3 Ha XapaKTePUCTUKUTE HAa ChOTBETHUTE LIOPMOBE. V3BBPIIEH € U 3bpHOMETPUYCH
aHanM3 Ha TMsAchbueH Matepuan. [IpoBeneHus aHanM3 IOKa3a, 4e ca HaOJIONaBaHW Pa3IUYHH
MOPGOJIOKKH MPOMEHH, 00yCIOBEHH OT CHeUU(UYHUTE YCIOBHUS U B3aUMOJCHCTBHSA, KOUTO Ca ce
pazBuBanu. [lokato mopckara Oypst ot mapT 2010 r. mpeacTaBisiBa TUIIMYEH MIOPM, Ta3U OT IEKEMBPHU
2009 r. WMa TO-KOMIUIEKCEH Xapakrtep. Bbhpeku de MOpQOJOKKUTE MPOMEHHU BCIEJCTBHE HAa
nocjaenHata Oypsi ca OWIIM MO-MaJKO 3HAYMMH, TS CE SBSBa 3HAYMTEIIHO MO-WH(POPMATUBHA MOpaId
Pa3HOO00pPa3neTOo OT MOCIEAOBATENHN MPOIECH, KOUTO € ITPeIN3BUKAIIA.

6.2.2-6. Valchev, N., E. Trifonova, N. Andreeva, 2012. Past and recent trends in the western
Black Sea storminess, Nat. Hazards Earth Syst. Sci., vol. 12 (4), pp. 961-977, ISSN 1684-
9981. DOI Scopus: Q1, SJR: 1.038; WoS: Q2, JCR-IF: 1.751

ABSTRACT: Storms are one of the most important phenomena producing coastal hazards and
endangering human life and activities. In recent decades, storm climate has become a subject of
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increased public awareness and knowledge of this issue can help the society to meet future challenges
related to extreme storm manifestation. Therefore, the goal of this study is to assess trends in past and
recent storminess in the western Black Sea. The analysis of storm climate is based on a continuous
hindcast dataset covering a substantial historical time-span of 63 yr (1948-2010). It was used to create
a storm population and to estimate properties describing storminess (proxies). This was done by
introduction of criteria allowing separation of events with low probability of occurrence and at the
same time keeping the information on their pattern, i.e. properties of storm phases. Eleven storminess
proxies were analyzed and the most indicative appeared to be storm duration; integral, mean and
specific storm wave energy; and wind velocity and direction, which were obtained for each storm
season. While experiencing significant variability on a quasi-decadal scale, no significant upward or
downward trends in storminess were detected. For almost all proxies, an increasing trend until the
1980s or the 1990s and a return to average or even calm conditions in the late 2000s are traceable. On
this background, a steady although not significant increase of wind velocity was detected. Results also
indicate an alteration of storm pattern, manifested as shortening of storm duration due to a shift of the
prevailing direction of storm forcing winds to the north. Nevertheless, incident wave energy in the
storms’ most intense phase remains significant. The obtained results are discussed with regard to the
influence of the North Atlantic Oscillation on the hydro-meteorological pattern of the Black Sea
region as a part of the European-Atlantic area, in particular with respect to the cyclonic activity.

PE3IOME: lllopMmoBeTe ca eHU OT Hail-BaXHUTE SBIICHUS, MPEIU3BUKBAIIN KpallOpEKHA 3aIIaXdd U
3acTpalaBailyd YOBEIIKUA >XHUBOT M JeWHOCTH. [Ipe3 mociemHuTe AECeTHNICTHS KIMMAaThT Ha
MOpCcKHTe OypH ce TpeBbpPHA B OOCKT Ha MOBHIIEHO OOIIECTBEHO BHUMAaHHE, KaTo MO3HABAHETO Ha
TO3W TPOOIEM MOXE Ja TMOJMOMOTHE OOIIEeCTBOTO B CHPABSHETO C OBIEHIM NpPeIU3BUKATEICTBA,
CBBP3aHU C IMOsIBaTa HA EKCTpeMallHu ImopMmoBe. CleoBaTeNIHO 1IeJITa Ha HACTOSIIIOTO MU3CIEBaAHE €
Jla OLIEHU TEHJCHIIMHTE B MHUHAJIOTO M HACTOSIIETO Ha MIOPMOBATa aKTHBHOCT B 3ala/HATa YacT Ha
UepHo Mope. AHATU3BT Ha IMIOPMOBHS KJIMMAaT CE OCHOBaBa Ha BHIHOBH JAHHHU OT PETPOCIICKTUBEH
aHamm3 (hindcast), o0xBamamni 3HauMTeNeH wcTopudecku nepuon ot 63 rommuu (1948-2010 r.r.).
Taka nony4eHusT HaOOp OT JaHHH € M3IOJI3BaH 32 (OpMUpaHe Ha MOIyNAIUs OT MOPCKH OypH U 3a
OIICHKA Ha XapaKTePUCTUKU (MHIUKATOPH), OMKCBAIIX MIOPMOBHUTOCTTa. TOBa € MOCTHUTHATO Upe3
BBBEX/JaHE Ha KPUTEPUHU, TO3BOJSBAIIM OTACISHETO HAa CHOWTHA C HHCKA TOBTOPSEMOCT, KaTo
CBIIEBPEMEHHO C€ 3ama3Ba WHGpOpMAIMATa 33 TAXHATA CTPYKTypa, T.e. 3a ¢a3ure Ha MIOpMa.
AHanM3MpaHu ca eIMHAICCET MHIMKATOpa 3a IIOPMOBHUTOCT, KaTO Hal-MH()OPMATHBHHU CE OKa3axa
MPOJIBIDKUTEITHOCT Ha IIOpMa; WHTETPallHa, CpeHa U crenuduyHa eHeprus Ha IMOPMOBHUTE BHIHH,
KaKTO M CKOPOCT U MOCOKAa Ha BATHPA, TOTYyUEHHU 3a BCEKH MOPMOBU CE30H. BhIpeku 3HaunTenHaTa
M3MEHYMBOCT B KBa3WIEKa/IeH BPeMEBH Maiad, KaTo 1510 He 0sxa YCTaHOBEHW 3HAYMMHU Bb3XOISAIIN
WU HAZXOMSIIM TEHACHIIMH TI0 OTHOIICHHE Ha MOPMOBHUTOCTTA. 33 TIOYTH BCHYKH WHIUKATOPH CE
HaOmrogaBa HapactBama TeHaeHmus 10 80-te wim 90-Te roaWHM HA MUHAIHMS BEK, MOCJEIBaHa OT
BB3BpaT KbM CPEHH WU JOPH CIIOKOWHH yCIOBUS IO BpEME Ha ITbPBOTO JICCUTHIIETHE HA 21-BU BeK.
B TO3u KOHTEKCT O€ YCTAaHOBEHO CTAaOWMIIHO, MaKap W HE3HAYWUTEITHO, MOBHUINEHWE B CKOPOCTHUTE Ha
BATHpA. Pe3ynrarure chIno Taka moka3BaT MPOMsHA B CTPYKTypaTa Ha IIOPMOBETE, H3pa3siBaila ce B
ChKpalaBaHe Ha TMPOJIBIDKUTEITHOCTTAa HA MOPCKUTE OypH MOpajay CMECTBaHE Ha IMpeodiiaaaBaimaTa
IIOCOKa Ha MOPMOOOpa3yBalIuTe BETPOBE KbM ceBep. HezaBucumMo oT TOBa, CHEprusiTa Ha BBHIIHUTE B
Hal-MHTEH3WBHATA (pa3a Ha MIOPMOBETE OCTaBa 3HaunTeNHa. [lonydeHnuTe pe3ynraTtu ca TMCKyTHPaHU
c ornen BiausHEEeTO Ha CeBepHoarnanTuyeckaTa ocipanus (NAQO) BbpXy XHAPOMETEOPOIOTUIHHS
Mojien1 Ha YepHOMOPCKHUS PETHOH KaTo 4acT oT EBpo-ATiaHThdeckaTa 30Ha, ¢ 0COOEH aKIeHT BhPXY
LUKJIOHATTHATA AaKTUBHOCT.
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6.2.2-7. Trifonova, E., N. Valchev, N. Andreeva, P. Eftimova, 2012. Critical storm
thresholds for morphological changes in the western Black Sea coastal zone.
Geomorphology, vol. 143—144, pp. 81-94, ISSN 0169-555X. DOI Scopus: Q1, SIR: 1.514;
WoS: Q2, JCR-IF: 2.552

ABSTRACT: Storms are one of the phenomena determining the short-term evolution of coasts by
influencing the erosion and accretion patterns of the beaches. Some severe storms could cause loss of
beach sediments, partial or complete destruction of coastal structures and even threaten human life
and occupation. Bearing this in mind, it is essential to comprehend, which storms could evoke
transient, although in some instances, significant morphological changes, and which could be
considered as hazardous and result in catastrophic damage. This issue implies establishment of a set
of critical thresholds for storm impact on coastal morphology. The paper presents a regional scale
analysis of the near-shore morphological response of five beaches to storms of varying intensity. The
analysis is accomplished by coupling of offshore wave and cross-shore profile data obtained for the
Bulgarian Black sea coast. The historical storm pattern is reconstructed through hindcast using a
coupled wave model system, while resulting morphological changes, such as shoreline alteration and
cross-shore profile evolution, are estimated by analysis of long-term series of coastal measurements
performed in 1970-1977 and 2008-2010. The storm impact thresholds are set in terms of integral
wave energy taking into account both storm pattern and duration. It was found that the morphological
response to storm impact is site specific and single-value thresholds are difficult to be established
even at regional scale. Nevertheless, a range of critical storm thresholds is proposed. Thus, storms
with integral wave energy varying within threshold values 0.4-0.7 x 10° J/m? are regarded as capable
of significant morphological changes, while less energetic events are supposed to influence
predominately the seasonal beach dynamics. Furthermore, storms with integral wave energy higher
than 0.7 x 10° J/m? represent potentially destructive events that can change irreversibly the beach
pattern or damage impact.

PE3IOME: Mopckure Oypu ca €IHO OT SIBICHHSTA, ONPEIEISIIA KPaTKO-CpOYHATa €BOJIOLUS Ha
KpaiOpexwusra upe3 BIUSHHE BBbPXY NPOLECHTE Ha €po3Msi M aKyMylalus Ha muaxosere. Hsxou
CUIHM Oypw MoraT Ja Mpeau3BUKaT 3ary0a Ha TIUIQKHU CEJMMEHTH, YacTHYHO WM ITBJIHO
paspylaBaHe Ha KpalOpeXHU ChbOPBHKEHUS, a B HSIKOU CIIydyad JOPH Aa 3acTpallaT YOBEIIKHS KUBOT
u neiiHoctr. C orjiesl Ha TOBa € OT ChIECTBEHO 3HAUEHHE J1a ce pa3depe KO MIOpMOBe OMXa MOTIIHU Jia
MPeIU3BUKAT TPEXOIHHU, MaKap U MOHIKOTa 3HAYUTEITHH MOP(]OJIOKKH TIPOMEHH, U KoM OHXa MOTIIH
Ja ce kimacuuOUpaT KaTo ONAacHW, BOJENIM 10 KaracTpodanHu mietd. To3u BBIPOC Hajara
Ch3/1aBaHETO Ha HAOOp OT KPUTHYHH TMParoBe 3a BB3ACHCTBHETO Ha OypHTe BBHPXY KpaiOpekHaTa
Mopdonorusa. Hacrosimata craTusi mpeAcTaBs aHalUM3 HAa PETHOHATHO HHUBO Ha MOP(QOIOKKHTE
W3MEHEHUs! 10 KpahOpe)KMeTo Ha MeT IJlaka B pe3yiaTaT Ha LIOPMOBM CBOMTHS C pa3invHa
WHTEH3WBHOCT. AHAJM3bT € U3BHPIICH Upe3 KOMOMHHUpaHe Ha KpallOpe)KHH BBHIHOBHU JaHHU W JJAHHU
OT Hampe4YHdu NpoQWIN Ha IUIAXKOBE, MOJCIUPAHH 3a U ChOpaHHM MO OBArapckoTo YepHOMOPCKO
Kpaiibpexue. Mcropudeckute NOPMOBH CHOUTHSI Ca PEKOHCTPYHUPAHU TIOCPEICTBOM PETPOCIIEKTHBEH
BeiHOBH aHanm3 (hindcast) mosyyeH ¢ momolnra Ha cucTeMa OT OOeAMHEHHW BBIHOBH MOJECIH, a
MOP(GOJIOKKHUTE IPOMEHH, KaTO U3MEHEHHE Ha OperoBaTa JIMHHUA U €BOJIIOLMS HA HAIPEYHUS TPOQHIT
Ha ITUIaXa, ca OLEHEHU Ype3 aHAIW3 Ha JIBITOCPOYHH CEPUU OT TEPEHHU M3MEPBaHUs, MPOBEACHU B
nepuoga 1970-1977 r.r. m 2008-2010 r.r. Kputnunure mparoBe 3a Bb3IEHCTBUE Ha OypuTe ca
ompeneneHn Ha 0a3aTa Ha WHTETpajHaTa BBIHOBA EHEPrHs, KaTro ca B3€TH IMPEIBHJ KaKTO
CTpyKTypaTa Ha IIOpMa, Taka M HEroBaTa MPOIBDKUTEIHOCT. YCTAHOBEHO €, 4e MOP(OIIOKKHUTE
MPOMEHU KbM BB3JIEHCTBHUETO Ha IIOPMOBETE Ca CIEUU(PUYHH 32 BCEKH OTAEICH OPEroBH Y4acTbK U
Ch3/1aBAaHETO HA YHHUBEpCAJIHM IIparoBe € TPYAHO JIOPM HA PErMOHAJIHO HMUBO. Bbipeku ToBa €
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MPEeTIOKEH ANAMa30H OT KPUTHYHM IOPMOBH Tparose. 1o To3n HauuH MOPCKH OypH ¢ MHTErpaiHa
BBLIHOBA eHeprus B jmamasoa 0.4-0.7 x 10°J/m? ce cumTaT 3a CHOCOGHM 1a HpPEIM3BHKAT
3HAYUTEIHN MOP(OIOKKH HMPOMEHH, JOKATO €HEPTUHHO Io-crabure CHOMTHS ce IMpearosara, 4e
BIIMSAT NMPEANMHO Ha CE30HHATa JUHAMHKA Ha IUIaKOBeTe. B jombiiHeHHMe, mMOpPMOBE ¢ MHTErpaiHa
BBLIHOBA eHeprus, Hagsumasama 0.7 x 10° J/m?, npeacTaBIsBaT MOTEHIHATHO Pa3pyIIMTETHHU
CHOWTHS, KOUTO MOTaT JIa MPOMEHST He0OpaTMO MOP(OIIOTHTA Ha IUTaXKa MIIH Ja HaHecaT MIeTH.

6.2.2-8. Valchev, N., Andreeva, N., Eftimova, P., Trifonova, E. 2014. Prototype of early
warning system for coastal storm hazard (Bulgarian Black Sea coast), Compt. Rend. Acad.
Bulg. Sci., vol. 67, No. 7, pp. 971-978, ISSN 1310-1331. Scopus: Q3, SJR: 0.205; WoS: Q4,
JCR-IF: 0.284

ABSTRACT: Recent natural disasters in coastal areas have highlighted the devastating effects that
hazards of marine origin can cause. This problem is addressed by setting up of an on-line Early
Warning System (EWS) for reliable prediction of morphological impacts due to marine storm events
in support of civil protection strategies. The system involves a train of hydro- and morphodynamic
models, predicting the storm impact on the beach, and a set of indicators, which convert model results
in terms of key physical parameters to adequate warnings and series of actions to be undertaken by
responsible authorities. The prototype consists of five interconnected key modules and lays the
foundation for a greater national scale roll-out by adopting the following principles: using a generic
structure adaptable to a range of different coastal environments; using free and open-source software;
and tailoring the functionality of the EWS to the needs of end-users.

PE3IOME: Ilocnemnute mpupomHu OeAcTBHS B KpallOpekHHWTe pailloHM Tmomdepraxa
paspymuTenHuTe e(peKTH, KOWTO 3aIulaXxWTe ¢ MOPCKH MPOM3XOA MOrarT Ja Mpeau3BHKar. To3u
po0JieM ce ajapecupa upe3 paspaboTBaHeTo Ha oHyaiiH Cucrema 3a Panno [penynpexnenue (CPII)
3a HaJEX/THO MPOTHO3MPaHe Ha MOP(OIOKKUTE TIOCIETUIH BCIEACTBHE HA MOPCKH OYpH B TIOJKpeTna
Ha CTpaTeruuTe 3a TIpaxaaHcka 3ammra. Cuctemara BKIIIOYBA  IIOCJIEJOBATENIHOCT  OT
XUAPOJUHAMUYHU U MOP(OIMHAMUYHN MOJEIH, KOUTO MPEICKa3BaT Bb3JACUCTBUETO HA IIIOPMOBETE
BBPXY IUIaXa, KaKTO M HA0Op OT WHAMKATOPH, KOUTO IMPeoOpa3yBaT MOJCTHHTE Pe3yNTaTH Ha
KIIOYOBH (PM3MYHM TapaMeTpH, TPEBPBINAHKKA TH B aJeKBATHH NPEAYNPEKICHHUS U CEPUU OT
JIEHCTBHSI, KOUTO Jla OBJaT MPEeArnpHeTd OT OTTOBOPHUTE OpraHu. lIpOTOTHUIBT ce CHhCTOM OT MET
B3aMMOCBBP3aHM KJIIOYOBH MOJYJIa M MOCTaBid OCHOBHUTE 32 IMO-IIMPOKO HAIMOHAIHO NMPHIOKEHUE,
KaTo BB3NpHEMa CICAHUTE IMPUHLOUIIA: H3I0JI3BAHC Ha YHUBEpCAJIHA CTPYKTypa, agalTHUBHA KbM
pa3IuYHU KpaiiOpexHu cpeay; mpujlaraHe Ha MpOTrpaMHU MTPOIYKTH ChC CBOOOJIEH JOCTHII M OTBOPEH
KOJ;, M InepcoHanusupane Ha ¢QyHkiuonaaHoctra Ha CPII chnpsMo HYKIWTe Ha KpalHUTE
MOTPEOUTEH.

6.2.2-9. Valchev, N.N., Andreeva, N.K., Valcheva, N.N., 2014. Assessment of off-shore
wave energy in the Black Sea on the basis of long-term wave hindcast, In: Developments in
Maritime Transportation and Exploitation of Sea Resources, Soares, C.G. & Lopez Peiia, F.,
Eds., CRC Press: Taylor and Francis Group, London, vol. 1, 1021-1027. Proc. of 15th
International Congress of the International Maritime Association of the Mediterranean
IMAM 2013, A Coruna, Spain, eBook ISBN 978-1-4822-3300-1. Link Scopus: SJR: 0.189

ABSTRACT: The study deals with assessment of off-shore wave energy in the Black Sea. It is based
on wave hindcast, forced with the wind output of the regional atmospheric model REMO, and
spanning 59-yr period (1948-2006). Wave simulations were implemented with the third generation
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wave model WAM. Wave power is estimated based on wave climate knowledge and relationships of
the stochastic wave theory. Spatial pattern of mean annual wave power is revealed. Furthermore,
wave power distribution among different wave regimes is evaluated for six representative locations.
The areas with the highest wave energy potential are determined. Results show that the most energetic
zone of the Black Sea is the southwestern where the wave power maximum mounts to 3.5 kW/m. The
western part of the basin could provide two times more energy than the eastern one. The most
perspective wave regimes fall in the range of wave height 0.3+2.0 m and period 3.0+6.0 s, which
provides more than 75% of average wave power potential.

PE3IOME: M3cneasaHeTo € IMOCBETECHO Ha OIfEHKAaTa Ha BHIHOBATa CHEpPrus B mreidoBaTa 30Ha Ha
Uepno mope. To ce 0asupa Ha peTpocnekTHBeH BBIHOBM aHanu3 (hindcast), MHUIMATU3UpaH C
METEOPOJOTHIHHN NMaHHU oT Permonamams AtMocheper Moaen REMO, n o6xBama nepuoa ot 59
roguan (1948-2006 r.r.). MonenupaHeTo Ha MOPCKOTO BBJIHEHHE € HM3BBPIICHO C IOMOIITa Ha
YUCJICHHUSI MOJeN OT Tpero mokojienne WAM. BriaHoBata MourHOCT (Wave power) € OIlcHeHa Ha
0a3aTa Ha BBJIHOBU KIMMAT M 3aBHCHMOCTH, MPOU3THYAIIN OT CTOXACTUYHATA TEOpHs Ha BHIHUTE.
YcTaHOBEHO € MPOCTPAaHCTBEHOTO pasnpe/elieHre Ha CpeAHaTa FOAMIIHA BbJIHOBA MOIIHOCT. OCBEH
TOBa € aHAJIM3UPAHO Pa3MpeACNICHHNETO Ha BBIHOBAaTAa MOIIHOCT HAa PAa3WYHH BBJIHOBU PEKAMHU 3a
IIecT MPEeACTaBUTETHN TOYKH. MneHTndummpanu ca paiioHUTE C HAW-BUCOK €HEPTHEH MOTEHITHAI.
PesynraTuTe 1mokassar, 4ye Hall-eHEprMiHO aKTUBHATA 30Ha Ha YepHO MOpE € I0ro3amnajHara, KbIEeTO
MaKCHMaJHaTa BBIHOBa MOIIHOCT poctura mo 3.5 kW/m. 3amagHara dact Ha OaceifHa mma
noTeHIOMaJIa Aa reicprupa ABa II'bTU MOBCUC CHEPTrHUd OT M3TOYHATA. Haﬁ-HepCHeKTHBHHTe BBHJIHOBU
peXuMHU MomajgaT B Ouana3oHa Ha BucounHa Ha BbJHHATE 0.3+2.0 m um nmepuon 3.0+6.0 s, xouto
ocurypsBaT HaJ 75% OT cpeHHS MOTEHITHAN Ha BHITHOBATA €HEPTHSL.

6.2.2-10. Eftimova, P., Valchev, N., Andreeva, N., Prodanov, B., Dimitrov, L., 2017.
Calculation of maximum wave run-up at Varna regional coast (Western Black Sea) using
empirical models, Coastal Engineering Proceedings, vol. 1, No 35, pp. management.17, ISBN
978-0-9896611-3-3. DOI Scopus: SJR: 0.16

ABSTRACT: European coasts suffer significantly from hazards caused by low-probability and high-
impact hydro-meteorological events. The aim of the study is to assess in probabilistic terms the
magnitude of storm-induced flooding and erosion hazards along Varna regional coast (Bulgaria,
western Black Sea). The study is performed employing the Coastal Risk Assessment Framework
(CRAF) developed within EU FP7 RISC-KIT project. It constitutes a screening process that allows
estimation of relevant hazard intensities and extents within predefined sectors. Since total water level
was the chief property considered for determination of coastal flooding hazard, the accurate
calculation of maximum wave induced run-up is of utter importance. Therefore, a central part of the
study is testing the applicability and validation of three empirical models — from which the Holman
model was preferred to be applied on sandy beaches, as well as EurOtop formulation for artificial or
rocky slopes. As for erosion hazard, the performance of the convolution model was assessed and
subsequently employed for evaluation of shoreline retreat. Quantification of hazard intensities
allowed hinterland extent to be roughly delineated. As a final result of the study, hazard indicators
were obtained for both flooding and erosion, which were subsequently mapped and used for
identification of the most susceptible sectors along the regional coast. It was found that their
concentration is highest in Varna Bay.

PE3IOME: EBporneiickute KpalOpekus CTpagaT OT 3aIulaxH, MOPOJCHU OT XHIPOMETSOPOIOrHUHU
CcHOUTHS C HUCKA MOBTOPSIEMOCT, HO C BUCOKO Bb3JeHCTBHe. LlenTa Ha HaCTOSIIOTO M3CeIBaHe € /1a
OllcHM Mam@aba Ha TOTEHIMATHUTE 3alUlaxd, CBBP3aHH C MOPCKH HABOJHCHHS W €pO3Hs TI0
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Kpaiiopexknero Ha Bapuenckus perwon (bvirapws, 3amagao Yepno mope). M3cneasaHeTo mpuiiara
Pamkara 3a orieHka Ha OperoBust pHCK, pa3paboTeHa B paMkutTe Ha epomneiickus mpoekt RISC-KIT
mo Ceama pamkoBa mporpama Ha EC. Meromonorusita mpecTaBiisiBa CKPHHAHT TPOIEAypa, KOSATO
MO3BOJISIBA OIlEHKAa HAa WHTEH3WTETa M NPOCTPAHCTBEHHsS OOXBaT Ha 3allaxuTe Ha OTACTHH
Kpaitopexuu cextopu. Ilopaau nznonzBanero Ha OOIOTO MOPCKO HUBO, KATO OCHOBEH MapameThp 3a
oTIpesieTIsTHe Ha 3aIiiaxaTa OT KpaOpeKHH HaBOIHEHHWS, 0COOCHO BKHO € MPEIMN3HOTO N3UNCIIIBAHE
Ha MaKCHMAaJHUTE CTOWHOCTH Ha 3aJlMBaHe Ha Opera OT BBJIHOBUS HOTOK (wave run-up). B Tasu
BPB3Ka, HEHTPAIHO MSICTO B M3CIICABAHETO 3aeMa TECTBAHETO M BAIMAMPAHETO HA TPU EMIUPUIHU
Mojena, kato MoAenbT Ha Holman e mpeamodereH 3a msIChYHM IMIakoBe, a MoaenbT Ha EurOtop 3a
W3KYCTBEHH WM CKAJMCTH KpaHOpexkus. 3a ompeAelsiHe Ha 3amuiaxaTta OT €po3Hs, € OLEHEHa
e(eKTUBHOCTTAa Ha KOHBOJIIOIIMOHHHUS MOJIEN, KOWTO BIIOCJIE/ICTBUE € M3IOJI3BaH 3a OIpeneisiHe Ha
OTCTBIIBAHETO Ha OperoBara JHUHUSA. KoMM4ecTBEHOTO ompeensHe Ha WHTCH3UTETA Ha 3aIUIaXuTe
MO3BOJIM MPUOIU3UTEIIHO OUepPTaBaHE HAa TEXHUS 00XBAT HA TEPUTOpUATA Ha cymiara. Karo pesynrart
OT TOBAa M3CJIE/IBAHE Ca MOIYICHN MHINKATOPY Ha 3ariaXxara KakTo OT HABOJHEHHS, TaKa U OT €PO3HS,
KOUTO ¢a MPOCTPAHCTBEHO KapTorpadupaHd U W3IMOJI3BaHU 33 MICHTHU(HUIMpPAHE HA HAW-ySI3BUMUTE
CEKTOpH IO PETHOHAIHOTO Kpailbpexkne. Y CTaHOBEHO €, e KOHIEHTPAIITa Ha Te3H CEKTOPH € Haii-
BHCOKa B aKBaTOpHATAa HAa BapHEeHCKHS 3aJHB.

6.2.2-11. Valchev, N., Eftimova, P., Andreeva, N., 2018. Implementation and validation of a
multi-domain coastal hazard forecasting system in an open bay, Coast. Eng., vol. 134, pp.
212-228, ISSN 0378-3839. DOI Scopus: Q2, SIR: 1.727; WoS: Q1, JCR-IF: 3.85

ABSTRACT: European coasts are increasingly threatened by hazards related to low-probability and
high-impact hydro-meteorological events. Uncertainties in hazard prediction and capabilities to cope
with their impact lie in both future storm pattern and increasing coastal development. Therefore,
adaptation to future conditions requires a reevaluation of coastal Disaster Risk Reduction (DRR)
strategies and introduction of a more efficient mix of prevention, mitigation and preparedness
measures. The latter presumes that development of tools, which can manage the complex process of
merging data and models and generate products on the current and expected hydro-and morpho-
dynamic states of the coasts, such as forecasting system of flooding and erosion hazards at vulnerable
coastal locations (hotspots), is of vital importance. Output of such system can be of an utmost value
for coastal stakeholders and the entire coastal community. In response to these challenges, Delft-
FEWS (Flood Early Warning System) provides a state-of-the-art framework for implementation of
such system with vast capabilities to trigger the early warning process. In addition, this framework is
highly customizable to the specific requirements of any individual coastal hotspot. Since its release,
many Delft-FEWS based forecasting system related to inland flooding have been developed. In this
paper, a set-up of Delft-FEWS based forecasting system for Varna Bay (Bulgaria) and a coastal
hotspot, which includes a sandy beach and port infrastructure, is presented. The system, generated in
hindcast mode, is validated with available observations of surge levels, wave and morphodynamic
parameters for a sequence of three short-duration and relatively weak storm events occurred during
February 4-12, 2015. Generally, while a longer-term system operation/validation is needed for the
model skills to be affirmed, the results obtained indicate a reliable prediction of coastal hazards, thus
giving a sound basis for estimation of hazard impact.

PE3IOME: Epporeiickure OperoBe ca I1Oj HapacTBalla 3amjaxa OT ONAacHOCTH, CBBP3aHU C
XHIPOMETEOPOJIOTHYHU CHOUTHS ¢ HUCKA MOBTOPSIEMOCT, HO C BUCOKa MHTeH3UBHOCT. HecurypHaocrra
B IIPOTHO3MPAHETO HA MOAOOHU 3aIylaXy U OrPAaHUYCHUSTA B KallallUTETa 3a CIPaBsHE C MOCICIUIINTE
OT TSX, IIPOU3THYAT KAaKTO OT OBbJEIIMUTE U3MEHEHHs B 4eCTOTaTa M XapakTepa Ha MOpcKUTe Oypw,
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Taka ¥ OT WMHTEH3UBHOTO DAa3BUTUE Ha KpalOpexHure Tepuropuu. ETo 3amo amanranusta KbM
ObJelIUTe YCIOBHSI M3MCKBA TPEOLCHKA HA CTPATETMUTE 3a HaMalsBaHE Ha PUCKa OT OeJCTBUS B
KpalOpeXHHUTE 30HU U BbBEXJAHE Ha MO-e()eKTUBHA KOMOMHALMS OT IPEBAaHTUBHH, CMEKYaBAIlIU U
MOJArOTBUTEJIHM MepKH. ToBa OT cBOS cTpaHa mpenmnojiara, 4e OT CbLICCTBCHO 3HAYCHHE €
pa3paboTBaHETO HAa WHCTPYMEHTH, CIIOCOOHM J1a yNpaBisiBaT CIOXKHHA MPOLEC Mo oOeAWHSBaHE HA
JaHHU W MOJENHM, W Ja TEHepupar IMpOAYKTH, OTpa3sBalld TEKyLIIOTO M IPOTHO3HOTO
XUIPOANHAMHYHO U MOP(OIANHAMUYHO CHCTOSIHAE HA KpalOpe:KHeTo, KaTO HalpuMep CHCTEMH 32
MPOTHO3MpaHe Ha 3aljlaXUTe OT HABOJHEHUS M €po3usl Ha YSI3BUMU OperoBW ydacThuu (''Topemu
touku"). M3xomuata nHpOpManms OT MOJOOHH CHCTEMH MPEACTABIABA M3KIIOUNTEIHA CTOMHOCT 3a
BCHYKH 3aMHTEPECOBAHM CTPaHU U OOIIHOCTH OMepHpally B KpaiidpexxHarta 30Ha. B oTroBop Ha Te3u
npenussukarencTsa, mpoaykTeT Delft-FEWS (Flood Early Warning System) npe/yrara HOBaTHBHA H
CBhBPEMEHHA paMKa 3a pealn3upaHe Ha MOJOOHH CHCTEMH, MPUTEKABAIA IIUPOKH BH3MOKHOCTH 32
3ajieiicTBaHe Ha Mpolleca 1Mo paHHo npexaynpexacHue. OCBeH TOBA, paMKa € BHCOKO aJalTHBHA KbM
cnenuUIHUTEe N3UCKBAaHUS HA BCAKA OTJENHA KpaiiOopekHa "ropemna Touka". OT MOMEHTa Ha CBOETO
Ch37jaBaHe, MHOXKECTBO CHUCTEMHU 3a MporHosupane, Oasupanu Ha Delft-FEWS, ca paspaborenu
OCHOBHO B KOHTEKCTa Ha NMPOTHO3UpPAHE Ha BHTPEIIHOKOHTHMHEHTAJIHW HAaBOTHEHUS. B Hacrosmoro
W3CIIe/IBaHe € TPeCTaBeHa KOH(HUrypalys Ha MPOrHOCTHYHA cucTeMa, 0a3upana Ha Delft-FEWS, 3a
Bapuenckus 3anus (bbarapus) u eaHa kpaiOpekHa "ropela Touka', BKIIOYBAIA MSCHUCH TUIAXK U
MPUCTaHUIIHA HHPACTPYKTypa. M3X0IHUTE JaHHHU OT CUCTEMAaTa, TeHEpPUPaHHU KaTo PEeTPOCIEKTUBEH
BeiHOBH aHanm3 (hindcast) ca BanuaupaHd ¢ HaTUYHM W3MEPBaHUs Ha HIOPMOBOTO IOKAa4BaHE Ha
HUBOTO, BBJIHOBM M MOP(OAMHAMHYHM HapaMeTpU 3a TPU KPATKOTPAlHU M OTHOCUTEIHO cIaldu
BBJIHOBU CHOWTHA, HACTHIIMIN B mHTepBasia 4—12 ¢epyapu 2015 r. Bropekn de e HeoOXoammo
IBITOCPOYHO (PYHKUIMOHUpPAHE M BaJIUAWPAaHE HAa CHCTEMara C LeJl OKOHYATENHO YTBBPXKIaBaHE Ha
HeilHaTa MPOTrHOCTHYHA HAAEKIHOCT, MOJyYCHUTE PE3YJITAaTH IOKa3BaT CIIOCOOHOCT 3a JOCTOBEPHO
MPOTHO3MpaHe Ha KpalOpeKHW 3alllaxH, KaTo MO0 TO3W HAYMH CE OCHTYpsiBa COJIMJIHA OCHOBA 3a
OLIEHKA Ha TEXHMS NOTEHLIUANIEH e(eKT.

6.2.2-12. Andreeva, N., N. Valchev, P. Eftimova, 2023. On sea waves' properties measured
in Burgas Bay transitional waters, the Black Sea, Proceedings of 23rd International
Multidisciplinary Scientific GeoConference SGEM’2023, vol. 23 (3.1), pp. 115-123, ISSN
1314-2704. DOI Scopus: SJR: 0.168

ABSTRACT: The study presents results and discuss statistical properties of wind-generated sea
waves measured in transitional waters of the Burgas Bay at the Bulgarian Black Sea. Wave
measurements were acquired by Acoustic Doppler Current Profiler at two locations offshore
Kraymorie and Chernomorets at water depths of approx. 15 m and 18 m, respectively. At each
location, data were recorded for about three and a half months in winter seasons of 2021-2022 in front
of Chernomorets and in 2022-2023 offshore Kraymorie, when storm activity intensifies posing higher
risk of flooding, erosion and the threat to human activities along the coast. The study examines in
statistical terms variability of significant wave height, peak wave period, mean wave direction and
their interdependence. It also explores the storm activity during both periods of data collection in
terms of wave height, storm duration and direction. Analysis includes clustering wave parameters as
joint frequency of occurrence as percentage across predefined intervals to reveal their distribution in
the time-span of measurements.

PE3IOME: Hacrosamoro wW3CieIBaHEe TPEACTaBs pe3yaTaTd H Pa3riIekJaa CTATUCTUICCKUTE
XapaKTepUCTUKH Ha BETPOBH BBIHM H3MEPEHH B MPEXOAHHWTE BoAW Ha byprackus 3ammB B
Obnrapckata akBaTopuss Ha YepHo Mope. BbaHOBHTE M3MepBaHHS ca WU3BBLPIICHU C MOMOIITA Ha
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xuapo-akyctudeH Jlomiepos npodunorpad Ha ABE JOKAlMH — B OTKPUTO Mope mpes Kpaiimopue u
UepHomopell, Ha MPUOTU3UTEIHU AB1004nHU OT 15 m u 18 m, choTBeTHO. Ha BCsika OT JIoKaruuTe ca
pETUCTpHUpaHU JTaHHH 3a MEPUOJ OT OKOJIO TPH W IMOJIOBHHA MeEcela mpe3 3UMHUTE ce30Hu Ha 2021—
2022 r.r. mpen Yeprnomopery u 2022-2023 r.r. npen Kpaiimopue, korato OposiT Ha MOpCKATE OypHu
HapacTBa, yBeJIMUYaBalKM pHCKa OT HABOJHCHHUS, €pO3Us M 3aljlaXxa 3a YOBEIIKaTa JCHHOCT B
KpaiiOperkHata 30Ha. l3cienBaHeTo aHamM3Wpa B CTAaTHUCTUYECKH AacleKT HW3MEHYMBOCTTa Ha
3HAYUTENHATA BUCOYMHA HA BBIHUTE, MUKOBHS IEPUOJI, CPEIHATA MMOCOKA Ha Pa3MpOCTpaHCHHE Ha
BBJIHHTC W B3aMMOBPB3KUTE MEKIY Te3U NapaMmerpu. [OMBIHHTENHO € pasrielaHa IopMoBaTa
aKTUBHOCT B paMKHUTE€ Ha JBaTa MepuoJa N0 OTHOIIEHHWE Ha BHCOYMHATA Ha BBIIHUTE,
MPOJBIDKUTEITHOCTTa HA MOPCKHTE OypHTE M TAXHATa TOCOKAa Ha TMOIXOJ KbM Opera. AHamu3bT
BKJIIOYBA KJIACTEpUpAHE HAa BBJIHOBUTE MapaMETPH IOCPEACTBOM CHBMECTHA UYECTOTa Ha TOsBA,
M3pa3eHa KaTo MPOICHT B pAMKHUTE Ha MPEIBAPUTEIHO JeUHUPAHN MHTSPBAIIH, C LIS JIa Ce Pa3KpHe
TSAXHOTO pa3Mpe/ie/ICHUE 0 BpeMe Ha MPOBEICHUTE N3MEPBaHMUSL.

6.2.2-13. Eftimova, P., N. Valchev, N. Andreeva, B. Prodanov, L. Dimitrov, 2023. Impact
assessment of the new fishing port on the hydro- and morphodynamic regime in
Chernomorets bay, Proceedings of 23rd International Multidisciplinary Scientific
GeoConference SGEM’2023, vol. 23 (3.1), pp. 79-90, ISSN 1314-2704. DOI Scopus: SJR:
0.168

ABSTRACT: Since putting in operation of Chernomorets fishing port (Sozopol municipality,
southern Bulgarian Black Sea coast) in January 2016, a number of negative effects have been
observed in the area. The disturbance in the existing hydrodynamic balance led to intense coastal
erosion and unwanted sand accumulation in the wave shadow area. Additionally, the coastal water
quality has deteriorated in the port area. In order to undertake measures to mitigate the observed
adverse effects, it is necessary to assess in detail the impact of the new facility on the hydrodynamic
and morphodynamic regime in Chernomorets Bay. The assessment was done through geospatial
morphological analysis based on satellite images, historical and present field observations, on one
hand, and hydrodynamic and morphodynamic modelling, on the other one, which took into account
the setting before and after the port construction. Typical seasonal wave conditions, related sea level
variations, and a real storm situation based on field measurements during a storm surge event were
simulated. The geospatial morphological analysis shows that there was a balance in the distribution of
sandy material along the beach before the port construction. After the construction, a fast modification
of the beach and bottom slope morphology has taken place resulting in ever increasing erosion in the
north-western and western part of the bay and accumulation in the central and south-eastern one,
accompanied by slope flattening. The modelling showed that the effect of the new port on the
sediment dynamics is significant and completely irreversible in a natural manner. This is due to the
severely reduced natural system control on sediment fluxes balance. The presently observed beach
erosion and coastal abrasion are expected to pursue, thus expanding the affected by both erosion and
unwanted accumulation areas.

PE3IOME: Cren BBBEXTAHETO B EKCIUIOATAIlMsl Ha pHOApPCKOTO TMpUCTaHUIIE B YepHOMOper
(obmmuaa Cozomoi, 10xxHO YepHOMOpHe Ha brirapus) npes sHyapu 2016 1., B paiioHa ce HaOIro1aBat
peauiia HeOIArompusATHH MOCHeAWI. HapymiaBaHEeTo Ha CHIIECTBYBAIIOTO XHUIPOJAHHAMUYIHO
paBHOBECHE JIOBElIe IO HMHTCH3WBHA KpalOpe)kHAa epo3us U HEXEJIaHO HATPyIBaHE Ha ISCHhYHHU
HAaHOCH B 30HAaTa Ha BBIHOBa csHka. OCBEH TOBa, CE OTYMTA BIIONIABAHE HAa KAdeCTBOTO Ha
KpaiOpeXKHUTE MOPCKH BOJIM B aKBaTOpHUsATa Ha mpucranuinero. C men nmpeanprueMaHe Ha aJieKBaTHU
MEpKH 32 CMEKYaBaHe Ha HAOJII0JJaBaHUTE OTPUIIATEIHU ePEKTH € HEeOOXOIUMO JCTANIIHO OICHSBaHE
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Ha BB3/ICHCTBUETO HA HOBOTO CHOPBKEHHE BBPXY XUAPOAMHAMUYHUS U MOP(HOIUHAMUYHUS PEKUM B
3anuBa Ha rp. YepHomopen. OueHkara € U3BbpIIeHa Ype3 FeONPOCTPAHCTBEH MOP(HOIOTUUEH aHAIIH3,
0a3upaH Ha CATEJIMTHU M300paKEHUs, UCTOPHYECKU M ChBPEMEHHH TEPEHHH HAOIIONCHHUS, OT €IHA
CTpaHa, a OT JPyra Ha YHCICHO MOJEIMPaHe HA XUIPOIMHAMUIHATE U MOP(POANHAMUIHHTE ITPOLIECH,
OTYHMTANKHN YCIOBHSITA MpPEeOu W CcJel H3rpaXkJaHeTo Ha mpucTanumiero. CUMynanuuTe oOXBamaT
TUIWYHU CE30HHU BBJIHOBH PEXHMH U CBBP3AHUTE C TAX KOJeOaHUS HA MOPCKOTO HHMBO, KAKTO H
peaiHa IIOpMOBa CUTYyalus, Oa3upaHa Ha TOJIEBU M3MEPBaHUs MO BpeMe Ha IIOPMOBO MOKa4YBaHE Ha
HUBOTO. [€OmpOCTpaHCTBEHWST aHajdM3 I[I0Ka3Ba, Y€ MpPEOd CTPOHUTEICTBOTO € ChHIIECTBYBAN
OTHOCHTEJICH OaNaHC B pas3NpeesIeHHEeTO Ha ISIChUHMS MaTepHal MO MPOTEeXEHHe Ha MpHIIeKamara
miaxua uBHna. Cleg W3rpaXJaHeTO Ha MPUCTAHUIIETO ce HabmromaBa Obp3a MpoMsiHA B
MopdororusaTa Ha OperoBara JIMHHSA W MOJBOIHUS CKIIOH, M3pa3sBallla ce B HapacTBalla epo3us B
ceBepo3anajHaTa M 3amajJHaTa 4acT Ha 3aiMBa M OTJAaraHe Ha CEAUMEHTH B LEHTpaJIHaTa U
IOTOM3TOYHATA MY YacT, CBIIBTCTBAHO OT HaMmallsiBaHe Ha HAKJIOHAa Ha JBHOTO. MonenupaHeTo
MOKa3Ba, Y€ BIMSHUETO HA HOBOTO NMPHCTAHUIIE BHPXY IMHAMHIKATA HA HAHOCUTE € CBHIIECTBEHO H I10
CBOSITa CBIIHOCT HEOOpPaTHMMO IO €CTeCTBEH IbT. ToBa ce IBb/DKM Ha CEpHO3HO peaylHpaHara
CIIOCOOHOCT Ha MPUpPOJIHATA CHCTEMa Ja peryiupa OamaHca Ha cemuMeHTHHTE mortoiu. OvakBa ce
HaOIlto/JaBaHaTa TIOHACTOSIIEM OperoBa epo3us M adpas3usl Ja MPOJBIDKAT, KOETO I JOBEIe 0
pasmmpsiBaHe Ha 30HUTE, 3aCETHATH KAKTO OT €pPO3HOHHU IMPOIECH, TaKa M OT HEXKENaHO HATPYyIBaHE
Ha HAHOCH.

6.2.2-14. Valchev, N., N. Andreeva, B. Prodanov, N. Valcheva, P. Eftimova, 2023. Spatial
and multiannual alteration of wave exposure along the Bulgarian coast as inferred by
numerical modelling of wave energy transfer, Proceedings of 23rd International
Multidisciplinary Scientific GeoConference SGEM’2023, vol. 23 (3.1), pp. 149-158, ISSN
1314-2704. DOI Scopus: SJR: 0.168

ABSTRACT: Knowledge of the coastal hydrodynamics, in particular the storm induced waves, is
essential for management of the extremely vulnerable coastal environment. There, wave processes
dominate surge, coastal currents, sediment transport and species distribution. Therefore, it is
important to have a detailed insight into the exposure of different coastal areas to wave action. The
study proposes a wave exposure classification of the Bulgarian Black Sea coast according to wave
climate conditions as required by the Water Framework Directive (WFD), which focuses on ensuring
good qualitative and quantitative state of water resources and ecosystems. To this end, the coast was
divided into twenty-five coastal units while the applied methodology is based on numerical modelling
of wave processes employing the third-generation SWAN wave model forced by wind fields spanning
the period 2007-2018. The energy transport (power) of waves entering the coastal environment was
estimated, which is considered an indicator for wave exposure. Furthermore, the study period is
divided into two 6-year cycles, which allowed for capturing of the climatic wave fields alteration thus
enabling to detect possible climate change effects. Spatial alteration of the energy transport maxima
and, accordingly, wave exposure is reviewed. Results show that the northern most, middle and
southern parts of the coast are the most exposed to wave action. The coastal orography, shore
geographical orientation and beach slope depth have a foremost importance for the exposure type.
When using the numerical modelling tools these factors are accounted for with the required level of
accuracy.

PE3IOME: [lo3naBaneTo 3a KpailOpe)kHaTa XUAPOAMHAMHKA, U B YACTHOCT BBJIHUTE NPEAN3BUKAHU
OT MOpPCKM OypH, € OT CBILECTBEHO 3HAUCHHE 3a YINPABICHHUETO Ha H3KIIOYUTENIHO YsA3BHMAaTa
KpaiiOpexHa cpena. B Ta3su 30Ha BBIHOBUTE IIpOLECH AOMHMHUpPAT Haja IIOPMOBMSA HAaroH,


file:///C:/01_OCEAN_WORK/001_DOCENTURA/015_DOCENTURA_08.2025/03_Documenti_Docentura/07_Publications%20abstracts_ENG_BG/10.5593/sgem2023/3.1/s12.18

7. PestoMeTa Ha peLeHanpaHuTe nyGAnKaLmm

KpalOpe)XHNUTE TEUYCHUs], TPAHCIIOPTa HAa HAHOCH U PA3NpelesICcHHeTO Ha OWOJOTHYHHUTE BHIOBE.
[lopanu TOBa, neTalIHOTO pazOMpaHe 3a CTEMEHTa HAa OTKPUTOCT HAa Pa3IMYHUATE Y4acTbLUU OT
KpaOpe)XMeTo KbM MOPCKO BBIHEHHE € OT HM3KIIOUMTENTHA BAKHOCT HacTosmoTo wn3cienBaHe
npejaara Kiacu(UKanus Ha OTKPUTOCTTa Ha OBITrapckoTo YepHOMOPCKO KpalOpexne KbM BBHIHOBO
BB3JICHCTBHE, Oa3upaHa Ha BBJIHOBH KIMMAaT, B CBHOTBETCTBUE C W3WCKBaHHMATA Ha PamkoBara
JupektuBa 3a BoxuTe, 4nsiTo OCHOBHA LIEN € OCHUTYpsiBaHE Ha JOOPO KOJMYECTBEHO M Ka4ECTBEHO
CBbCTOSIHUE Ha BOJHHUTE PECYpCH M CBBP3aHHUTE C TAX EKOCHUCTEMH. 3a LIEIHTE Ha W3CIICABAHETO,
OperoBarta UBHIIA € pa3/iesieHa Ha JBaJECeT U MeT KpalOpexxHu equauiy. [Ipunaranara MeToI0I0T s
Ce OCHOBaBa Ha YHCIIEHO MOJENMpPaHEe Ha XUAPOAMHAMHYHHTE IPOIECH Ype3 BBIHOBH MOJEN OT
TpeTo nokonenne SWAN, MHHLMaNnU3upaH ¢ BeTpoBU mojeta 3a nepuona 2007-2018 r.r. Ouenkara
Ha TpaHCIIOpTa Ha eHepruara (MOIIHOCTTA) Ha BBIHHUTE, HABJIM3AIIM B KpalOpekHaTa 30HA, CE
W3M0JI3Ba KaTO MHIUKATOP 3a CTENEHTa Ha OTKPUTOCT KbM BBIHOBO Bb3AeHCTBUE. J[OMBIHUTENHO,
HU3CIICABAHUAT BPEMEBU IIEPHOJ € pasAcjCH Ha [ABa MECTIOJUINHM IUKDBJIA, KOCTO II03BOJIABA
OTYMTAHE HAa H3MCHCHHATA BHB BBHIHOBHTE KIMMATHYHU II0J€Ta W, CHOTBETHO, OTKPUBaHE Ha
BBb3MOXHHU C(i)eKTI/I OT KIIMMAaTUYHUTC IIPOMCHHU. AHaJ'[I/ISI/IpaHa € INPOCTPAaHCTBCHATA USMCHUYMUBOCT HaA
MaKCHMYMHTE Ha €HEprUifHaTa MOIIHOCT M CBBP3aHOTO C TOBAa M3MEHEHUE Ha CTEIICHTA Ha OTKPUTOCT
KbM BBJIHOBO BB3IeicTBHE. Pesynrature mokasBaT, 4e Hal-CHIIHO H3JI0KEHH Ha BBIHOBO
BB3JICHCTBUE Ca KpPallHUTE CEBEPHU, LICHTPAJTHH M IOXKHU YYaCThI[M Ha OBJITapcKOTO KpanOpexue.
Penedst Ha Kkpaiibpexkuneto, reorpadckata My OpHEHTANHMS M HAKJIOHBT Ha MOABOAHHS HPOGWI ce
OKa3BaT OCHOBHM (DAaKTOPH 3a OMpeJiesisiHe Ha TUIa OTKpHUTOCT. [Ipu M3noI3BaHe Ha YHMCIEHH MOJACIH
Te3n (PaKTOpHU Ce OTIUTAT C HeoOXOoaUMaTa CTeleH Ha TOYHOCT.

6.2.3. Ily0osiukyBaHa cTyAMsl WM IJIaBa OT KoJIeKTHBHAa MoHOorpadus (Iloxkasarea I'8 om
Ilpunoscenue kom un.l a, an.1 om llpasunnuka 3a ycnosuama u peoa 3a npudoodugane Ha
odpazoeamennu u HAyYHU CHMENeHU U 34 3aeMaHne HA aKademMuyHu onviycuocmu ¢ HO —

BAH)

6.2.3-1. Trifonova E., N. Valchev, S. Keremedchiev, I. Kotsev, P. Eftimova, V. Todorova, T.
Konsulova, V. Doncheva, M. Flipova-Marinova, S. Vergiev, J. Petkov, R. Nikolaev, W. De
Vries, R. Silva, N. Andreeva, P. Galiatsatou, D. Kirilova, Y. Krestenitis, A. Polonsky, .
Androulidakis, K. Kombiadou, R. Weisse, E. Mendoza, G. Dura’n, T. Karambas, T. Koftis,
P. Prinos, S. Kuznetsov, Y. Saprykina, 2015. Mitigating Flood and Erosion Risk using
Sediment Management for a Tourist City: Varna, Bulgaria, In book: Coastal Risk
Management in a Changing Climate, Edition: 1st, Chapter 7 — Case Studies Worldwide,
Subchapter 7.2, Publisher: Butterworth-Heinemann, Editors: Editor(s): Zanuttigh & Nicholls
& Vanderlinden & Thompson & Burcharth, pp.358-384, ISBN: 978-0-12-397310-8, DOI:
10.1016/B978-0-12-397310-8.00007-5

ABSTRACT: Varna, the third largest city in Bulgaria, is a major tourist and economic center located
on the western Black Sea coast, yet it is increasingly vulnerable to coastal flooding and erosion.
Historical storms, particularly those of 1979, 2010, and 2012, have demonstrated the severe impacts
of extreme hydro-meteorological events, resulting in significant beach erosion, flooding of
promenades, and damage to infrastructure and local economies. This study applies an integrated
coastal risk assessment framework, combining analyses of historical and present storm conditions,
sea-level rise (SLR) trends, and projections of future meteomarine climate under IPCC emission
scenarios A1B and B1. Using the Source-Pathway-Receptor-Consequence (SPRC) model, flood and
erosion mapping, and ecological vulnerability indices, the research evaluates the susceptibility of key
beaches in Varna, including Central and Karantinata beaches, to flooding and habitat loss. Results
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show that eastern storms pose the greatest risk, with flood extents expected to increase under future
climate scenarios, compounded by SLR contributions of up to 10% of maximum flood levels by 2080.
The analysis highlights the ecological significance of coastal sand habitats and the sensitivity of
protected plant species to inundation, emphasizing the need for nature-compatible engineering
solutions. Mitigation strategies assessed include artificial beach nourishment, submerged and floating
breakwaters, and combined approaches, with optimal solutions involving beach nourishment of up to
60 m width and submerged breakwaters at 5 m depth. The findings underscore the importance of
coordinated governance, sustainable sediment management, and ecologically sensitive engineering in
ensuring the long-term resilience of Varna’s coastline and sustaining its vital tourism economy.

PE3IOME: Bapna, TpetuaT mno TrojleMHHa rpax B bbiarapus, € 3HauMM TYpPUCTHYECKH H
MKOHOMHMYECKH LICHTHP, PA3IOJI0XKEH Ha 3aMagHOTO YepHOMOPCKO KpalOpexue, HO € BCE MO-YSI3BUM
KbM KpalOpe>KHU HaBOTHEHHUs U epo3usl. Mcropudecku mopmoBe, ocodeHo te3u ot 1979 1., 2010 1. n
2012 r., TOKa3BaT CEpPUO3HUTE MOCIIEJCTBUS OT EKCTPEMHH XHIPOMETEOPOIOTUIHN CHOUTHSI, TOBEIH
0 3HAYUTENHA €pO3Ms Ha IUIAKOBETE, HABOJHEHHMS Ha KpaHOpe)KHUTE ajed M IIETH BbBPXY
WHpACTPYKTypaTa U MECTHaTa MKOHOMHUKA. HacTosmoro u3cienBaHe mpuiara HHTETpUpaHa pamKa
3a OLIEHKA HA KpaHOpeKHWs PUCK, ChUeTaBallla aHAJIU3 HAa UCTOPUYECKH M CHBPEMEHHH IIOPMOBH
YCIIOBHS, TEHACHLUH B IOKAYBAHETO HA MOPCKOTO PABHUILE U MPOEKLUH 3a ObACIINS BETPO-BbJIHOBU
xiumat 1npu cuenapuu Ha IPCC A1B u Bl. Upes moaena Uzrounuk-IIsT-Penientop-Ilocinencreus
(SPRC), kapTi Ha HaBOAHEHHUS W €PO3HSA, KAKTO W €KOJOTHMYHU WHACKCH Ha YSI3BHMOCT, € OIICHEeHA
NOAATIIMBOCTTA Ha KJIKOYOBM IUIAXKOBE BbB BapHa, BKiIOUMTENHO IuaxoBeTe BaphHa llenTpaneH u
Kapantunara, KbM MOpPCKH HAaBOAHEHHS M 3ary0a Ha MecrooOuTaHus. Pesynrarute mokasBat, ue
W3TOYHHTE IIOPMOBE IPEACTaBIIABAT HAW-TOJISIM PUCK, KATO 00XBAaThT HA HABOJHEHUSTA L€ HApacTBa
npu ObJIEIIN KIMMaTHYHH CIICHAPUH, YTSKHEHU OT MPHHOCA HA IMOKAYBAHETO HA MOPCKOTO PaBHUILE
10 10% ot makcumanHuTe HUBa Ha HaBogHeHus a0 2080 r. AHaNM3bT MOAYEPTaBa €KOJOTUYHOTO
3Ha4YeHHUe Ha KpaHOpe)KHHUTE MACHYHU MECTOOOUTAHUS U YyBCTBUTEIHOCTTA HA 3alIUTEHU PACTUTEIHU
BHJOBE KBbM 3aJIMBaHE, KOETO Hajara BHEJAPABAHE HA WH)KCHEPHHM pEIICHUS, CBBMECTUMH C
npuponHaTa cpena. OLEHEHHTE MEPKH 3a CMEKYaBaHE BKJIIOYBAT HM3KYCTBEHO INOAXpaHBAHE Ha
IJTaKOBE, TIOJBOJIHM M TUIABAIIM BBJIHOJIOMHM, KAKTO M KOMOMHHUPaHM TMOAXOAU, KaTO ONTHMAJIHOTO
pelieHre € KOMOMHAIMS OT MOAXPaHBaHE Ha IUlaka N0 IupuHa 60 M ¥ MOABOAHU BBIHOJIOMH Ha
pasnonokeHu Ha Jbia0ounHa 5 M. Pe3ynraTute moJuUepTaBaT 3HAYCHHUETO HAa KOOPAWHHPAHOTO
IBbPKAaBHO YIpaBlieHHe, YCTOWYMBOTO YIpPAaBICHHE Ha CEJIMMEHTH M EKOJOTHYHO ChOOPa3HOTO
WH)XEHEPCTBO 3a rapaHTHpaHe Ha ABITOCPOYHATa YCTOMYMBOCT Ha KpaiOpexkuero Ha Bapha u
3ara3BaHe Ha HeroBara )KM3HEHOBaXKHA TYPUCTHUECKAa MKOHOMUKA.

6.2.3-2. Andreeva N.K., Kiresiewa Z.K., Valchev N.N., Eftimova P.T., 2021. Cultural
insights into coastal risks and climate change resilience of a society ‘in transition’. In:
Martinez G. (ed.) Culture and Climate Resilience. Palgrave Studies in Climate Resilient
Societies Book series. Palgrave Macmillan, Cham., pp. 15-43, ISBN 978-3-030-58402-3.
DOI

ABSTRACT: The study explores the cultural, socio-ecological, and institutional factors responsible
for the present ways of handling natural hazards and coping with climate change challenges in Varna,
a coastal city situated on the western Black Sea, Bulgaria. Diving into cultural perceptions of risk,
governmental, social, and economic circumstances triggered after the political changes in 1989, and
present state of development and implementation of disaster risk reduction, coastal management and
climate adaptation legislation framework helped to reveal the main reasons behind the relatively low
adaptive capacity and climate resilience of Varna.


https://doi.org/10.1007/978-3-030-58403-0_3
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PE3IOME: M3cienBaneTo pasmiekaa KyITypHUTE, COMMATHO-CKOJIOTHYHUTE U WHCTUTYIIMOHATTHUTE
(bhakTOpU, OTTOBOPHU 3a HACTOSAIIMTE IOJAXOAM KbM YIPABICHHETO HA TMPUPOJHU PHUCKOBE H
CIPaBSHETO C MPEAN3BUKATENICTBATA HA KIIMMAaTUYHNTE IPOMEHH B Tpaa BapHa — kpaiibpexkeH rpaf,
pasnoioxkeH Ha 3anaaHoTo YepHomopue, Pbhbarapus. Upes aHanu3 Ha KyATYpHUTE BB3IPUATHS 32
pUCKa, HA MHCTUTYIIMOHAIHUTE, COLMATHUTE U HUKOHOMHUYECKHUTE TMPOIECH, AaKTUBUPAHHU ClIE]
MOJIMTHYECKUTE TIPoMeHH OT 1989 T., KaKTO W Ha HACTOAIIOTO CHCTOSHUE HA PA3BUTHE W MpHIIaraHe
Ha 3aKOHOJATEHATa paMKa IO OTHOIIEHHWE Ha HaMalliBaHE Ha PUCKa OT OCJCTBUs, KpalOpekHO
VIOpaBICHUE U KIMMAaTHYHA aJanTallus, ce pa3KpuBaT OCHOBHHUTE NMPUYMHHU 332 CPABHUTEITHO HUCKUS
aJanTalMOHEH KAalalUTeT W OrpaHUYEHaTa yCTOMYMBOCT Ha Ip. BapHa copsmMo KIMMaTUYHUTE
BB3JICHCTBUS.

6.2.3-3. Bwiues, H., H. Beauera, B. JlonueBa, H. JIlpymena, K. Credanosa, E. Credanona,
N. T'enoB, K. CnaBoBa, H. AugpeeBa, II. Edrtumona, b. IIpomanos, Il. MBanoBa, H.
JlxemOekoBa, M. fukoBa, . 3narea, B. Paiikos, E. IleneBa, . Aranacos, K. Pycanos,
2024. TIlpomecu, KadecTBO Ha MOpCKara cpela, €KOCHCTeMHHM (QYHKIMH U YCIyTH B
KpaiiOpe)xHaTta 30Ha M OBJTapcKaTa MKOHOMHYEcKa 30Ha Ha Yepno mope, B: I'anes, K.,
Kynos, b. (pen.) Hamumonamna nayyna mnporpama ,,Oma3BaHe Ha OKOJHaTa cpeaa H
HaMaJsiBAaHE HA PUCKAa OT HEONArompusTHH SIBICHHUS U MpUpOIHU OeacTBus: Pesynratu u
noctwkenusi. Cous: HanmonanHo m3naTesncTBo 3a Hayka U oOpa3oBaHue ,,A3-Oyku“, cTp.
129-165. ISBN 978-619-7667-71-4.

PE3IOME: YepHo Mope Tpe[CTaBiIiBa YHHWKAIEH W CHJIHO YSA3BHM OaceilH, 4MeTO €KOJOTHYHO
CBCTOSIHUE CE ONpEZessl OT CIOXKHOTO B3aUMOAEHUCTBHE MEXIY XUAPO(PU3NYHH, OMOTC€OXHMHUYHHU,
T'€OJIOKKHN U KIMMAaTH4YHU q)aKTOpI/I. HaCTOHIlIOTO H3CJICABAHE IIpujiara MYJITUAUCHUIIIMHAPCH
MOJXO/ 3a aHaJM3 Ha AMHAMHMKAaTa HAa MOpCKaTa cpela, €KOCUCTEMHHTE (PYHKIMH U CBBP3aHUTE
pHUCKOBE B KpaiOpekHaTa 30Ha W OBJIrapckara MKOHOMHYecka 30Ha Ha YUepHo mope. OcHOBHUTE
HaNpaBJICHUs BKJIIOYBAT: OLECHKA HAa KIMMATUYHUTE U3MEHEHHS BbPXY (PU3UKOXMMUYHATA CTPYKTypa
Ha BOXHHUS CTHIO M TOCIHEIWIUTE WM 3a EKOCHCTEMAara, CbC CIEHHalIeH aKLEHT BbPXY
300IUTAHKTOHHUTE CHOOIIECTBA KaTO OMOMHAMKATOPH; HM3CJe/BaHE HA LUPKYJIAIMOHHUTE IPOIECH,
CTYACHUS MEXIUHEH CJIOH M MOJKUCENSBAaHETO Ha KpalOpeXHHWTE BOJIW; PEKOHCTPYKLHS Ha
M3MEHEHUsTa B HUBOTO Ha YepHo Mope npe3 nocienuute 20 000 roaunu upe3 cenamocTpaTurpadcku
U neTporpad)CKy aHalW3W; OIEHKAa Ha KpaiOpeXHHs PUCK OT €KCTPEMHH XHJPOMETEOPOIIOTUYHHU
SBIICHUA W WACHTH(UKaLMs Ha ,OpEllM TOYKM MO OBIrapcKoTo KpahOpexkue; aHalIu3 Ha
TeHETUYHOTO pa3zHooOpa3me Ha KanmkaHa (Scophthalmus maximus) W BIUSHHETO Ha pUOAPCTBOTO
BBPXY YCTOHYMBOCTTa Ha Momyianuure. PesyntatuTe mMokasBarT SCHO HM3pa3eHH TEHACHLWH Ha
IMOBUIIIAaBAaHE Ha MOpCKaTa TEMIICpAaTypa W HaMalldBaHC )1e6eJmHaTa Ha CTyACHUSA MCXKIUHCH CHOP’I,
HapacTBala ysS3BUMOCT Ha KpaWOpeKHHWTE 30HH KbM HABOJHCHHS W €pO3Ms, KaKTO W 3HAYUMHU
MPOMEHHU B I€HETUYHATa CTPYKTYpa Ha pUOHUTE MOIMyJIAllKK 10 puOoIoBeH HaTHCK. KommekcHusT
XapaKTep Ha MNPOBECACHHUTE H3CJICABAHWA OCUI'ypsABa HaydHa OCHOBa 3a yCTOI\/lI‘II/IBO YIIpaBJICHUEC Ha
YepHOMOpPCKaTa eKOCHCTEMa, Olla3BaHe Ha OMOJIOTMYHOTO pasHOOOpa3ne M HaMalsBaHE Ha PUCKA OT
NpUpOAHU OeACTBUSI.

ABSTRACT: The Black Sea is a unique and highly vulnerable basin, whose ecological state is
determined by the complex interaction of hydro-physical, biogeochemical, geological, and climatic
factors. This study applies a multidisciplinary approach to analyze the dynamics of the marine
environment, ecosystem functions, and associated risks in the coastal zone and the Bulgarian
Exclusive Economic Zone of the Black Sea. The main research directions include: assessment of
climate change impacts on the physical and chemical structure of the water column and their
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consequences for the ecosystem, with a particular focus on zooplankton communities as bio
indicators; investigation of circulation processes, the Cold Intermediate Layer, and coastal
acidification; reconstruction of Black Sea level fluctuations over the last 20,000 years through seismo-
stratigraphic and petrographic analyses; evaluation of coastal risks emerging from extreme hydro-
meteorological events and identification of “hot spots” along the Bulgarian coastline; analysis of the
genetic diversity of turbot (Scophthalmus maximus) and the impact of fisheries on population
resilience. The results reveal clear trends of increasing sea surface temperature and decreasing
thickness of the Cold Intermediate Layer, growing vulnerability of coastal areas to flooding and
erosion, as well as significant changes in the genetic structure of fish populations under fishing
pressure. The integrative character of the conducted research provides a scientific basis for sustainable
management of the Black Sea ecosystem, the conservation of biodiversity, and the reduction of
disaster risk.

6.2.4. Hayynu nmy0iMKanuu B W31aHHUs, KOUTO He ca pedepUPaHU WIN WHIEKCHPAHU B
CBEeTOBHOM3BECTHHU 0a3M 1aHHU ¢ HayuyHa nHopmanus (Web of Science u Scopus)

6.2.4-1. Trifonova, E., N. Valchev, N. Andreeva, P. Eftimova, 2010. Reconstruction of
severe storms in the Western Black Sea and assessment of their impact on the coast. Proc. of
10th Int. Conf. on Marine Sciences and technologies - Black Sea’2010, 7th -9th October, pp.
254-260. ISSN 1314-0957.

ABSTRACT: Manifestations of extreme natural phenomena are accompanied by significant damage,
leading to a slowdown in some key sectors of the economy of Bulgaria, such as tourism, agriculture,
transport. Thus, a review of extreme storm events along the Bulgarian Black Sea coast would be of
interest for wide circle of readers — oceanographers, meteorologists, engineers, economists, decision
makers and stakeholders. This paper focuses on two heavy storms that took place in the western Black
Sea — in February 1979 and in March 2010. Due to the extreme wave heights, storm surge and
damages along the Bulgarian coast, the storm of February 1979 is the most cited event that occurred
in the second half of the 20th century. The storm in 2010 was also accompanied by a significant sea
level rise and although the damages on the coast were not so severe as in 1979, they cannot be
neglected. The aim of the study is reconstruction of these two storms on the basis of available
synoptic data and calculation of wave transformation in shallow water at several coastal locations, as
attention is paid to damages caused by the storms. In 1979, the damages were registered not only at
ports and their protecting structures, but also at the adjacent infrastructures and buildings. In 2010,
major damages are registered at Krapets, Shabla, Rusalka, Kavarna, Balchik, Kranevo, Ekrene, in
Varna bay, near Shkorpilovtsi, at Pomorie, and Sunny beach. A comparative analysis of wind and
wave conditions, as well as sea level anomalies during the two storms, is undertaken. Additional
information about the morphological impact of the more recent storm is represented by measurements
of the beach near the village of Shkorpilovtsi. Comparison of two pre- and post-storm surveys of the
beach and bottom allowed assessment of morphological changes and damages. It is shown that 2010
storm, although the strongest event in the season 2009-2010, cannot be considered as one of the 10
heaviest storms along the Bulgarian coast for the period 1948-2010.

PE3IOME: IlposBuTe Ha €KCTPEMHHU NPHUPOIHU SABICHUS Ca CHIPOBOJAEHHU ChC 3HAUUTEIHH ILETH,
BOJICIIN /10 3a0aBsiHE B PA3BUTHETO Ha KIIFOYOBH CEKTOPH Ha OBJTapcKaTa HMKOHOMHKA, KaTO TYPHU3bM,
CEJICKO CTOMaHCTBO W TpaHcmopT. llopagu ToBa mperieqbT Ha EKCTPEMHH MOPCKHA OypH IO
Obirapckoro YepHoMopHe TMpeJ/CcTaBisBa HWHTEpEC 3a IIMPOK KPBI YHTATEeIM — OKeaHorpadwu,
METEOpOJIO3H, HHXEHEPH, MKOHOMMCTH, KaKTO U 3a B3€MAallUTE pEIleHUs U 3auHTEPECOBAHUTE
crpanu. HacrosamoTo u3cieaBane ce OKycupa BbpXY ABa TEXKKH IIOpMa, CIyYWIN CE B 3alajHaTa
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yact Ha YepHo Mope — mpe3 depyapu 1979 r. u mapt 2010 r. [lopaau eKCTpeMHHUTE BUCOYMHHU Ha
BBJIHHUTE, HIOPMOBOTO MOKAaYBaHE HA HUBOTO W INETHTE MO OBITapcKOTO Kpaiidpexkwue, OypsATa OT
tdeBpyapu 1979 r. e Hali-uecTo MUTHPAHOTO CHOUTHE, HACTHIIIIIO MPe3 BTOpaTa MOJIOBHHA Ha XX BEK.
Bypsita ot 2010 . cBIIIO € CHIIPOBOJEHA CHC 3HAYUTEITHO MMOBUIIIABAHE HA MOPCKOTO HUBO M BBIIPEKH
Yye IMETUTE MO Opera He ca TOJIKOBA TEXKH, KOJIKOTO mpe3 1979r., Te He Morar na Obaar
npereOperHary. Llenra Ha u3cneaBaHEeTO € PEKOHCTPYKIHS Ha Te3H IB€ MOPCKH OypH Ha OCHOBaTa Ha
HaJIMYHUTE CUHONTUYHU JaHHU W M3YMCISIBAHE HA TpaHC(OpMAIMITa Ha BHIHUTE B TUIMTKOBOJHATA
30Ha Ha HSIKOJIKO KpalOpe:KHH JIOKALWH, KaTO CIEUUAIHO BHHUMAaHUE € OTIEJICHO Ha HAaHECEHHTE
metu. [Ipe3 1979 1. meTH ca perucTpupaHd HE caMo IO TMPUCTAHUINATA W TEXHUTE 3alUTHH
CHOPBHKEHHSI, HO U IO MpuiekamaTta nHdpacTpykTypa u crpaau. [Ipes3 2010 r. chinecTBeHu meTH ca
otruerenu npu c. Kpaner, rp. [1labxa, B.c. Pycanka, rp. KaBapna, rp. bamuauk, c. Kpaneso, H. Expene,
BHB BapHeHckus 3anus, B paiiona Ha Kamuniicko-LIIkopnunoBckust miax, Kakto u npu rp. [lomopue
" K.K. CirbHYEB 6p$IF. I/I3B'BpH_ICH € CPaBHUTCJICH aHAJIM3 HAa BETPOBUTC U BBJIHOBUTEC YCJIOBUA, KAKTO U
Ha aHOMAaJMHUTE B MOPCKOTO HHBO IO BpeMe Ha aBeTe Oypu. JlombiHuTENHA MH(POPMAIHS OTHOCHO
MOp(OJIOrHYHOTO BB3JEHCTBIE HA MO-CKOPOIIHATa Oyps € MpeIcTaBeHa Ype3 U3MEPBaHUs Ha IIaxa
kpa#t c. [lIxoprunoBiu. CpaBHeHHETO Ha JBE TOomorpad)CKu M3MEPBAaHWS HA IUIaKa W TIOIABOTHUS
pened, MpoBeneHW MpEeAW W CIeA IopMa, TO3BOJISABA ONEHKA Ha MOP(OIOTHYHHTE MPOMEHU U
HaHECEHHUTE IIETH. Y CTaHOBEHO e, ue Oypsara or 2010 r., BIpeKkH 4e MpeAcTaBisiBa HaH-CHIIHOTO
crbuTne npe3 ce3on 2009-2010 r., He Moxe na Obae omnpenereHa KaTo eAHa OT AECEeTTe Hal-TeKKH
Oypu 1o OBJITAPCKOTO Kparopekue 3a nepuoaa 1948-2010 r.

6.2.4-2. AungpeeBa, H., H. Bwnue, E. Tpudonosa, II. Edtumona, JI. Kupumosa, M.
I'eopruesa, 2011. O630p Ha UCTOPUYECKHUTE IIOPMOBE B 3amagHaTa 4acT Ha YepHO MoOpe 1o
nuTepaTypHu u3touHunu. M3sectusa Ha Copro3a Ha Yuenute — Bapna 2011, Cepus “Mopcku
Hayku”, ctp. 105 — 112, ISSN 1314-3379. Link

PE3IOME: To3u kparbk 0030p Ha Hail-4ecTO LIUTUPAHUTE MOPCKH OypH, Bb3HUKHAJH B 3arajgHaTa
gacT Ha YepHO Mope, € M3rOTBeH Ha 0a3ara Ha NpPOyYBaHE HAa HAYYHH M HAYYHO-TIOMYJSIPHH
nyOyMKanuy B obJacTTa Ha XMAPOJIOTHATA M KIMMATOJIOTUSITA HA PETHMOHA. YCTAaHOBEHO €, Ye Hai-
IUTHPaHu OT 50-Te TOJMHM Ha MUHAIUS BEK JIO Cera ca TPU CHIIHH MOPCKH OYpH CIIyYWJIH Ce Ipe3
okToMBpH 1976 1., sHyapu 1977 r. u ¢epyapu 1979 r. Hanmnuynara B nureparypata wHpOpMAaus
MO3BOJIM CHCTABSHETO Ha JETAMIHO ONMCAaHME Ha LOPMOBETE, KaKTO U OIpPEJE/IiHE Ha HaydHaTa
obmact, B KOSTO ce HMTHpar. JIuTepaTypHOTO NpoydBaHe IOKa3a, ue Te3u Oypu Haii-uecto ce
W3I03BAaT KaTo peepeHTHH CHOWTHS 3a: OmMcaHue M Kiacu(uKalus Ha CHHONTHYHHU YCIIOBHS,
BOJCIIM A0 CWIHM OypH; BajuIalus Ha MOJENIM 3a BBJIHOBH NPOIECH M IOPMOBH HAroHH;
U3CleBaHe Ha EKCTPEMAIHM MOPCKM HHUBA; aHaNM3 Ha MOPQOJOTMYHM NPOMEHH Ha IUlaXa H
MOJBOIHHS OPEroBU CKJIOH MO BpeMe Ha OypuTe; KaKTO M 3a ONMCAaHUE M aHAJIU3 Ha MOCIEeIULHTE,
3aryOMTe W IIeTUTe, MPUYMHEHH OT TIX BBPXY KpaiiOpexxHata WHQpACTPyKTypa H CaMOTO
Kpaiopexue.

ABSTRACT: This brief review of the most cited storms that took place in the western Black Sea is
done on the basis of a survey of scientific and science-popular publications in the field of hydrology
and climatology of the western Black Sea. It was established that there are three severe storms, which
have been most frequently cited since the 50s of the last century, namely storms of October 1976,
January 1977 and February 1979. The information found in the literature allowed to prepare a detailed
description of the storms and to determine the scientific field of referencing. The literary survey
revealed that these storms are mostly cited for: description and classification of synoptic conditions
giving rise to severe storms, validation of wave and storm surge models, extreme sea levels,
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morphological changes of the beach and bottom slope during storms, as well as description and
analysis of the consequences, losses and damages that these storms caused to coastal infrastructures
and the coast itself.

6.2.4-3. Valchev, N., E. Trifonova, N. Andreeva, 2012. Sea waves energy potential in front
of Varna and Burgas bays (Western Black Sea), Proc. of 11th Int. Conf. on Marine Sciences
and Technologies - Black Sea’2012, Varna, Bulgaria, pp. 98-103, ISSN 1314-0957.

ABSTRACT: Traditionally, it is assumed that waves, which are generated and propagate in the
western Black Sea shelf, possess high energy potential. Present study aims at estimating this potential
in deep-to-transitional water areas in front of Varna and Burgas bays on the basis of wave climate
knowledge and using relationships of the stochastic wave theory. Wave model data were employed
that represent reconstruction of past and present sea states by means of hindcasting. Results show that
the most perspective is the wave cluster with mean wave height 0.2+1.5 m that has power potential of
0.8 kW/m for a statistical year with total power for all waves being about 1.2 kW/m.

PE3IOME: TpanuiumoHHO ce cMsTa, Y€ BBIHUTE, KOMTO ce€ 00pa3yBaT MU pa3MpoCTpaHsIBaT B
3amagHaTa 4acT Ha YepHoMmopckus mend, mpuTexaBaT BUCOK €HeprueH moteHuuan. Hacrosmoro
U3ClIe/IBaHe MMa 3a IIeN Jla OLECHU TO3U MOTEHIHAN B JBJIOOKOBOJHUTE 0 NPEXOAHUTE aKBAaTOPHU
npeq 3aMuBUTE Ha Tp. BapHa u rp. Byprac Bb3 ocHOBa Ha MO3HAHMSTA 32 BHIHOBHS KIUMAT U KaTo
W3I0JI3Ba B3aMMOOTHOIICHUATa Ha CTOXAaCTHYHATa BBIHOBA Teopus. M3moi3BaHM ca JaHHU OT
BBJIIHOBH MOJEJIH, KOUTO MPEACTABIABAT PEKOHCTPYKIUS HA MUHAJIM M HACTOAIIM BHIHOBHU MOJETa
MOCPEICTBOM XallHAKAacTUHI. Pe3ynrature mokas3Bar, 4ye Hal-TIEPCIEKTUBEH € BBJIHOBHAT KIBCTEP
cbc cpenHa BucounHa Ha BbiaHHTE 0.2+1.5 m, xolito mma enepruer moreHnuan ot 0.8 kW/m 3a
CTaTUCTUYECKa FOAMHA, KaTo 00IaTa MOITHOCT 3a BCHUKH BBJIHH € 0ko1o 1.2 kW/m.

6.2.4-4. Valchev, N., N. Andreeva, B. Prodanov, 2014. Study on wave exposure of Bulgarian
Black Sea coast, Proc. 12th Int. Conference on Marine Science and Technology "Black Sea"
2014, Varna, pp. 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.

PE3IOME: UscnenBanero mpemiara KiacH(uKalusi Ha BBJIHOBaTa €KCIO3MLHUS (OTKPUTOCT) HA
ObarapckoTo YepHOMOPCKO KpalOpekne B 3aBUCHMOCT OT KIMMAaTHUHUTE ycioBud. [lpunoxenarta
METOJIONIOTHS ChYeTaBa TPAANIIMOHHA WH)KEHEPHU TIOAXOAU M ChbBPEMEHHO YHCIICHO MOJENIMpaHe Ha
BBJIIHOBHUTE MPOLIECH, KaTO C€ M3MOI3BAT AaHHU OT aTMocdepHH mnojera 3a nepuona 2000 r.—2012 r.
Pesynratute ca mpeacraBeHn moja ¢Gopmara Ha IOJeTa Ha CKOPOCTTAa HA BATHhpA, BUCOYMHATA M
CHeprusiTa Ha BBJIHHUTE, KAKTO M OLCHKAa Ha HAIPaBJICHUETO M JIMHEHHAaTa AbDKMHA HAa MOpPCKaTa
MOBBPXHOCT, BBPXY KOsATO ce renepupar BbiHuTe (fetch). Ycranoseno e, ye oxomo 40 % ot
OBJITAPCKOTO Kpabpekue MoXke 1a ObAe OMPEeeIeHO KaTO CUITHO WJIM U3KIIOYUTEIIHO OTKPHUTO KbM
BBIHOBO BB3fciicTBHe. Karo U3MOXKEHM WIM CbC CpeAHAa CTENeH Ha OTKPUTOCT Ce
knacupuppar 50 % oT Operosere, MOBEYETO OT KOUTO Ca PA3IOJIOKEHH B 3anuBU. Karo 3anmmreHu
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ca onpenenenu ensa 10 % oT kpaiibpexxHaTa MBHIA, KaToO Camo [Ba yHacThKa CE XapaKTepu3Hpar
KaTo M3KJIKOYKMTENHO 3allUTeHH.

6.2.4-5. Andreeva, N., P. Eftimova, N. Valchev, B. Prodanov, 2018. Assessment of flood-
driven direct impacts on coastal receptors along Varna municipality seaside, 2018. Proc. of
the 14th Int. Conf. on Marine Sciences and technologies — Black Sea’2018, 14th October,
Varna, Bulgaria, pp. 224-231; ISSN 1314-0957. Link

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.

PE3IOME: OneHkara Ha [OWPEKTHHUTE BB3ICHCTBMA, NPENM3BHKAHW OT HABOAHEHHS BBPXY
KpaiiGpexHn 0bekTH Mo kpaiibpexuero Ha obmmHa Bapma, € ussbpuena upes moxena INDRA
(INtegrated DisRuption Assessment), pa3paboTeH Karo HHCTPYMEHT 32 OLIEHKA Ha pHCKa B paMKHTe
Ha npoexta RISC-KIT, PI17 EU. Pasriexanute kpaiOpexHu 06ekTH 00XBallaT 3aCTpoeHaTa cpeaa
B pPaMKHTE Ha KpaiiOpe)XKHW y4acTbLHM, NPEIBAPUTENHO HACHTUGUUHMPAHM KaToO MOTEHUMATHH
,,TOpELIN TOYKK™, T.e. palOHH C Hal-BHCOK PHCK OT HABOAHEHH. Cpen Tsax ca max ,,Kabakym*,
miax ,,BapHa®“ M BBHIHOIOMBT Ha BapHEHCKOTO MNPUCTAHHMINE, KaKTO W HHAYCTpHanHaTa 30Ha
,OcTpoBa™. B HACTOALIOTO H3CIEIBAaHE NWPEKTHUTE BB3ASHCTBHA CE pasTIEXIAaT Karo IIeTH,
TIPOM3THYALIM OT MPSKOTO MU3JIaraHe Ha 0OEKTUTE Ha 3aruiaxara OT 3alMBaHE: yBPEXKNAHUS HAa HMOTH
W CpyTBaHe Ha crpaiy. 3aryburte ce M3pasABar KaTo (QyHKLMs OT MHTEH3MBHOCTT2 HA 3ariaxara,
MECTOTIONIOKEHHETO, HAIMOpCKAaTa BHUCOYKMHA M YS3BMMOCTTa Ha OOEKTHTE, MOCPENCTBOM KpUBH
., IBI00YMHA-IeTa W MaTpuua Ha CpyTBaHE Ha Crpainy, KOWUTO OIPENeNaT TAXHOTO HHMBO Ha
M30XKEHOCT. PesynraTure mokaspar, 4e Bb3AEHCTBHUATA, MPHIUHEHH OT HABOJHEHMS, 3aBHCIT NPEAH
BCHUKO OT CHUETAHMETO Ha IPOCTPAHCTBEH 00XBaT M MHTEH3WTET Ha 3amiaxaTa, KakTo U OT
4yBCTBUTEITHOCTTA HA 0GEKTHTE, CBbP3aHa C TAXHATA COLMATHO-NKOHOMUYECKA (YHKIM.

29.09.2025 1. Tlommuce: ...,/ N0 il
rp. Bapna /F'Xac. n-p H. Aunpeesa)/
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