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Artificial Intelligence (Al) has the potential to play a significant role in disaster risk management
- from predicting disasters to optimizing response efforts. However, its application in disaster
management also poses significant challenges. These challenges include the need for high quality
and diverse data, compatibility with existing systems and technologies, ethical and social
implications, and ongoing research and development. In addition, data privacy and security is a
critical issue as the use of Al in disaster management often involves the collection and analysis of
sensitive information. Addressing these challenges is crucial to ensuring that Al is developed and
used in ways that are fair, and effective in reducing the impact of disasters. The aim of the paper
is to provide an analysis of challenges of artificial intelligence application for disaster risk
management.

IIpean3BukaTe/IcTBa HA NPUJIATAHETO HA M3KYCTBEH HHTEJICKT 3a yIIPaBJeHUe
Ha PUCKA 0T 0eCTBUA

N3zkyctBenusat unrenekt (MU, Al) uma noteHnumana aa urpae 3HauuTellHa PoJisi B YIIPaBJIECHUETO
Ha pHUCKa OT 6CI[CTBI/I$I — OT HOPOTrHO3UpPAHE Ha 6CI[CTBI/I$I A0 ONTHUMH3HWPAHC Ha YCHUIIMATA 3a
peakuus. Beopeku ToBa, NMPUIOKEHHETO My IpH YIpaBieHHWE Ha O€ACTBUS ChHIIO IOCTaBs
SHAYUTCIIHAU IMPCAU3BUKATCIICTBA. Te3n MMpEaAN3BUKATCIICTBA BKJIKOYUBAT H€06XOI[I/IMOCTTa oT
BUCOKOKAQYEeCTBEHH U PAa3HOOOPAa3HM JaHHM, CBBMECTUMOCT ChC CBIIECTBYBALM CHCTEMH U
TEXHOJIOTHHU, CTUYHU U COUHUAIIHU MOCICININ U TCKYIIH U3CJICABAHUA U p33pa6OTKI/I. OcBeH TOBa
MOBEPUTEIHOCTTAa U CUTYPHOCTTA HA JJAaHHUTE € KPUTHUYEH MpoOJieM, Thil KaTo M3IOJI3BaHETO Ha
UW npu ynpasineHue Ha O€ACTBHMSI YeCTO BKJIIOUYBA ChOMpaHE M aHAIM3 Ha YyBCTBHUTENHA
uHpopmanusa. CrnpaBsHETO C Te3W TMPEeIU3BUKATEICTBA € OT pellaBalo 3HAuYeHUE 3a
rapantupane, ye MU ce pa3paboTBa M M3MON3Ba MO HAYMHH, KOUTO ca CIpaBeAJIUBU U
e(eKTUBHH 3a HaMaJIsiBaHE Ha Bb3/eiicTBUEeTO Ha OexcTBus. LlenTa Ha craTusTa € Aa mpeaocTaBu
aHaJIN3 Ha NPCAU3BUKATCIICTBATA HA MMPHUIJIOKCHUCTO HAa U3KYCTBCHUA HHTCIJICKT 3a YIIPABJIICHHUEC Ha
pHCcKa OT OelICTBHSL.

1.2. Zlateva P., M. Galabov, D.Velev (2023) An Approach to Analysis of the Impact of Natural
Disasters on the Economic Efficiency and Profitability of Business. In: 39th International
Symposium on Remote Sensing of Environment (ISRSE-39), 24-28 April 2023, Antalya,
Turkiye, International Archives of the Photogrammetry, Remote Sensing and Spatial
Information Sciences - ISPRS Archives (Eds.: Altan O., Sunar F., Klein D.), vol. 48 (M-1-



2023), pp. 403-406, ISSN: 1682-1750, DOI: 10.5194/isprs-archives-XLVI11-M-1-2023-
403-2023 (Scopus, SJR 2022 = 0.274; Q3), [I'.7-2].

The paper purpose is to propose an approach to the analysis of the impact of various natural
disasters (intense rainfall, extreme high or low temperatures, droughts, strong storms, floods,
earthquakes and others) on the economic efficiency and profitability of the business. The proposed
approach can be successfully incorporated into an integrated natural disaster risk assessment
system, specifically in a module related to smart business management. In this study, more
specifically, the business companies in the sphere of production, trade and services are considered.
These companies generate net income from sales of production, goods and services. In view of the
successful development and sustainability of these companies, it is necessary to analyse the
variations in specific ratios of two of the main business indicators (economic efficiency and
profitability) under the influence of different natural disasters. The ratios related to the indicator
of economic efficiency and profitability are calculated as the corresponding net revenues or profits
from sales (of production, goods and services) are divided by one of the following variables: sum
of the average balance values of current or fixed tangible assets, incurred full costs of the activity
or other. Numerical results of several applications of the proposed approach with particular values
of the variables that are included in the expressions describing the two business indicators are
presented. The results of the analysis of the calculated values of the ratios related to the two
business indicators (economic efficiency and profitability) before and after the possible occurrence
of a given natural disaster can successfully support decision-making financial managers to take
adequate measures to reduce the potential negative consequences, recover the normal operative
activity or increasing resilience of companies.

IMoaxon 3a aHaIM3 HA BH3/IEICTBHETO HA IPHPOJAHU O€JACTBUS BbPXY HKOHOMUYECKATA
e(peKTHBHOCT U PeHTAOMIHOCTTA HA OM3Heca

Ilenta Ha craTHsATa € Ja MPEUIOKHM MOJAXOA KbM aHalM3a Ha BB3JACHCTBUETO HAa Pa3IMYHU
npupoHu OeAcTBUs (MHTEH3UBHHU BAJIe)KH, EKCTPEMHHU BUCOKH MJIM HUCKH TEMIIEPAaTypH, CYIIIH,
CHWIIHU OypH, HABOJAHEHUS, 3€METPECEHHs] U JPyru) BBPXY HKOHOMHMYECKaTa €(PEeKTHUBHOCT U
peHTabunHocTTa Ha OusHeca. IIpernoXeHUAT MOAXOA MOXKE YCHEIIHO JAa ObJe BKIIOYEH B
UMHTETpUpaHa CHCTeMa 3a OLIeHKa Ha pHcKa OT NMPUPOAHU OeACTBHUS, MO-CIELHATHO B MOIYI,
CBBbP3aH ¢ MHTEJIUT€HTHO yIIpaBiieHne Ha Ou3Heca. B u3cnenBaneTo ce pasriexaar no-KOHKPETHO
Ou3Hec KOMIaHUUTE B cdepaTa Ha MPOU3BOJCTBOTO, THPrOBUATA U YCIyruTe. Te3n KOMIaHUU
reHepupar HeTHH IIPUXO/IX OT MPOAAKON Ha MPOAYKIUS, CTOKU U yciyru. C oriies] Ha yCIeHOTO
pa3sBUTHE U YCTOMUMBOCT Ha Te3u (UPMHU € HEeOoOXOAWMO Jla Ce aHaJIM3UpPaT U3MEHEHMATa B
crnenupUYHUTE CHOTHOLICHUS Ha JBa OT OCHOBHMTE OW3HEC MoKazaTenu (MKOHOMHYECKa
€(EeKTUBHOCT M PEHTAOMIHOCT) MOJA BB3ACHCTBHETO HAa PA3IUYHU TNPUPOAHU OEICTBUSL.
Koedunuenture, cBbp3anu ¢ mokasareis 3a UKOHOMHYECKa €(PEeKTUBHOCT U PEHTaOUIIHOCT, ce
U3YHCIIABAT, KATO CbOTBETHUTE HETHU MPUXOAU WM NeYaIOn OT Mpo1ak0H (Ha MPOAYKIHS, CTOKH
U YCIyrH) c€ pa3feliaT Ha €lHa OT CJIEJAHHUTE MPOMEHJIMBHU: cOOp OT cpeaHuTe OalaHCOBU
CTOMHOCTH Ha TEKYIIM WK (UKCUPAHU MaTepUAHU aKTHBM, M3BBPILICHU IBIHM Pa3XOau IO
neitHoctta wiu ap. [lpencraBeHu ca 4WCIGHM pe3yNTaTd OT HSKOJIKO MPUIIOKEHHUS Ha
IPEUIOKEHHUS] TIOJX0J C KOHKPETHHM CTOMHOCTH Ha NPOMEHJIMBHUTE, KOMTO Ca BKJIIOUEHH B
u3pasuTe, OMMCBAIlM JBaTa OW3Hec Mokaszarens. Pesynratute OT aHaiM3a Ha W3YHCIEHUTE
CTOMHOCTM Ha KOe(pUIMEHTHUTE, CBBP3aHM C JBaTa OHM3HeC MoKaszareiass (MKOHOMHYECKa
e(DEeKTUBHOCT M PEHTAOWIHOCT) TpEeAd M CJeJ €BEHTYaTHOTO BB3HHKBAaHE Ha JaJCHO
OpUPOAHO O€JCTBME MOraT YCIENIHO Ja IMOJAMOMOTHAT B3€MalUTe peIIeHus (pUHAHCOBU
MEHHDKBPH Jla TpeANpHeMaT aJieKBaTHU MEpPKH 3a HamallsiBaHe Ha MOTEHIMAHH HETaTHBHU
MOCJEIUIM, BbH3CTAHOBSBAHE Ha HOpMajiHaTa OINEpaTMBHA JEHHOCT WM TOBHUIIABAaHE Ha
YCTOMYMBOCTTA HA (PUPMUTE.

1.3. Yemendzhiev H., P. Zlateva, V. Nenov (2023) Water Safety and Toxicity Assessment
Using Real Time Sensor Measurements and Fuzzy Logic Data Processing. In: Sotirov, S.,
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(Scopus, SJR 2022=0.151; Q4), [I'.7-3].

The water quality monitoring is a crucial part of the efficient water management. However, the
conventional chemical analyses could not offer real time toxicity assessment, which creates
significant risks for human, and ecosystems health. Analysing the entire diversity of toxic
compounds potentially presented in the water is not an easy, nor economical task and sometimes
it is impossible, as well. This group of chemicals varies from heavy metals ions to complex organic
molecules and bio-toxins. Finding a general indicator for the toxicity presented in water and
aquatic environments could be an important step toward the development of early warning systems
to support decision making in water monitoring. In this study, Fuzzy logic approach is used for
integration and evaluation of the specific signal patterns obtained from the electro conductivity
measurement combined with the data received form a custom build bio-electrochemical sensor.
The proposed fuzzy logic system is designed in Matlab computer environment using Fuzzy Logic
Toolbox. The calculation of the output variable is based on Mamdani’s inference machines,
max/min operations and center of gravity defuzzification. Two different scenarios were studied,
being model cases of organic toxic compounds and heavy metals in fresh water.

OneHka Ha 6€30MaCHOCTTA M TOKCHYHOCTTA HA BO/ATA ¢ MOMOILITA HA CEH30PHU
W3MepBaHHs B PeaJIHO BpeMe M Pa3MHUTA JIOTHYecKa 00padoTKa HA TaHHH

MOHHUTOPHHTHT Ha KAYECTBOTO HA BOJATA € BaKHA YacT OT e(DEeKTUBHOTO YIIPABICHUE HA BOIUTE.
Bbnpeku TOBa, KOHBEHIIMOHAIHUTE XMMUYHHM QHAJIM3UW HE MOTaT Jia NpeJIoKaT OICHKAa Ha
TOKCHYHOCTTA B PEAIHO BpeMe, KOETO Ch3/1aBa 3HAYMTEIHH PHCKOBE 3a 3/IpaBETO Ha XOpaTa H
eKOCUCTeMHTEe. AHAIM3UPAHETO Ha IJI0TO pa3HOOOpa3ue OT MOTEHIMATHO HAIMYHU TOKCHUYHU
CbC€AMHCHUS BBB BOJaTa HE € JIECCHA, HUTO NKOHOMMWYHA 3aJa4da, a IIOHAKOra U HEBb3MOXKHaA. Tazn
rpyna XMMHKaJId Bapupa OT HOHM Ha TEXKH METAId JI0 CIOKHHU OPraHUYHH MOJEKYIU U
OMOTOKCHHHU. HaMI/IpaHeTO Ha O6HI HHAUKATOP 3a TOKCUYHOCTTA, IPECACTABCHA BBB BOAA U BOJIHA
cpena, Moke 1a ObJie BayKHA CTHIIKA KbM pa3paboTBaHETO Ha CUCTEMH 3a PAaHHO MPEIyNPEKICHUE
B IIOJKPCEIIa HAa B3CMAHCTO HAa pCHICHUA TP MOHUTOPUHT HA BOJaTa. B ToBa n3CJIeABaHC ITOAXOAbT
Ha pa3MHTaTa JIOTMKA C€ W3MOJ3Ba 3a MHTETPUpPAHE U OlLIEHKA Ha cleuu(UYHUTE CUTHAITHU
MOJICJTH, TOJTYYCHH OT WM3MEPBAHETO HA EJIEKTPOIPOBOJUMOCTTA, KOMOMHHpAHW C JTaHHHUTE,
MOJTyYeHU OT ePCOHAM3UPaAH OMo-eneKTpoxuMuueH ceH3op. [Ipeanoxkenara pa3MuTa Joruiecka
CHUCTEeMa € MPOEKTHUpaHa B KOMIOThbpHaA cpena Matlab ¢ momomra na Fuzzy Logic Toolbox.
W3uucnsBaHeTo Ha W3XO/HATA MPOMEHJINBA C€ OCHOBaBa Ha MAIlIMHUTE 32 U3BOAM Ha MamiaHu,
MakC/MUH omepanuu U aedbp3udukanis Ha LHEHTbpa Ha TexxecTTa. [IpoyyeHu ca qBa pa3inyHU
CIIEHapus, KOUTO ca MPUMEPHU CIy4yau HA OPTaHMYHU TOKCHUYHU ChEAMHEHUS U T€KKU METAIH B
npsICHA BOJIA.

1.4. Velev D., P. Zlateva (2023) Challenges of Integrating Advanced Information
Technologies with 5G in Disaster Risk Management. Public Administration and
Information Technology, vol. 40, Book Chapter, Springer, pp. 131-143, ISSN: 2512-1812,
DOI: 10.1007/978-3-031-20939-0_8 (Scopus; Q3), [I".7-4].

There is a constant increase in the number, intensity, and magnitude of disasters caused by natural
phenomena or human activities around the world in recent years. Such disasters adversely affect
social relations, economic growth, and sustainable development of the countries. Although many
information systems for disaster risk management try to reduce the possible aftereffects of
disasters and assess the damages, they are not always capable of handling the consequences in the
right way regardless of the advanced information technologies used. The recent trend toward the
integration of advanced IT services becomes more popular with its possible applications in



different aspects of life. The aim of this paper is to investigate the challenges of integrating
advanced information technologies with 5G and analyse how this integration can improve the
disaster risk management.

IIpeau3BuKaTeCTBA NPU HHTETPUPAHETO HA CbBPeMeHHU MH(OPMAIIMOHHM TEXHOJIOTHH €
5G B ynpaBJjieHHETO HA PUCKA OT OeICTBUS

Hanuie e mocTtossHHO HapacTBaHe Ha Opos, MHTEH3UTETa U Maiaba Ha OelCTBUATA, TPUIHMHEHU
OT NPUPOIHH SIBICHUS WU YOBEUIKU JEHHOCTH MO CBeTa Ipe3 MOCIeAHUTE roauHu. TakuBa
6CI[CTBI/I$I BJIIUAAT He6HaI‘OHpI/I$ITHO BBpPXY CONHUAIHUTEC OTHOMICHUA, HKOHOMHWYCCKUSA PACTCK U
YCTOMYMBOTO pa3BUTHE Ha CTpaHuUTe. Bbmopeku ye MHOro MHGOPMALMOHHH CHCTEMHU 3a
YIpaBJICHUC Ha PHUCKa OT 6CI[CTBI/I$I C€ OIIMTBAT Aa HaMaJIAT BB3MOXHUTEC IIOCICACTBHUA OT
OelICTBUA U J]a OLEHST IIETUTE, T€ HEe BUHATH Ca B ChCTOSIHHE J]a CE CIIPABAT C MOCIEACTBUATA 10
MMpaBUJIHUA HAYUH, HC3aBUCHMO OT HU3IIOJI3BAHUTC HAIpCAHAIN I/IH(bOpMaI_[I/IOHHI/I TCXHOJOI'nu.
HeotnaBhamnara TeHaeHuus KbM uHTerpupane Ha cbBpemeHHu WT ycnyru craBa Bce mo-
nomyidapHa ¢ Bb3MOXHUTC CU HNPHUIIOKCHHA B PA3JIMUHK ACIICKTH Ha JXKHUBOTA. L[eJITa Ha Tasu
CTaTHs € Ja MPOYy4Yu MpEeAU3BUKATENCTBATa Ha MHTETPUPAHETO HAa MOAECPHU HH(POPMAIOHHU
TexHojoruu ¢ 5G M Aa aHanu3Mpa Kak Ta3u MHTErpalus MOXKe Ja M0J00pu yNpaBiICHUETO Ha
pHUCKa OT Oe/ICTBHUS.

I.5. Borisov M., N. Dimitrova, P. Zlateva (2022) Stability Analysis of a Chemostat Model for
Phenol and Sodium Salicylate Mixture Biodegradation. Processes, vol. 10, no. 12, Article
number 2571, MDPI, E-ISSN: 2227-9717, DOI: 10.3390/pr10122571, Accession Number
WOS: 000902847600001 (Scopus, SIR 2022 =0.529; Q3 / Web of Science, IF 2022 = 3.5;
Q2), [I.7-5].

In this paper, we consider a mathematical continuous-time model for biodegradation of phenol in
the presence of sodium salicylate in a chemostat. The model is described by a system of three
nonlinear ordinary differential equations. Based on the dynamical systems theory we provide
mathematical investigations of the model including local and global analysis of the solutions. The
local analysis consist in computation of two equilibrium points—one interior and one boundary
(washout) equilibrium—in dependence of the dilution rate as a key model parameter. The local
asymptotic stability of the equilibria is also presented. The global analysis of the model solutions
comprises proving existence, uniqueness and uniform boundedness of positive solutions, as well
as global asymptotic stabilizability of the dynamics. The theoretical investigations are illustrated
by some numerical examples implemented in a specialized software environment. The results in
this study can be used in practice as a tool to control and optimize the chemostat performance of
simultaneous biodegradation of mixed substrates in wastewater.

AHaJIN3 HA CTA0OMJIHOCTTA HA MATEeMATHYECKH MOJ€eJI Ha XeMOCTAaT 3a 6n0pa3rpam)1aﬂe Ha
CMeC OT (l)eHO.]'[ H HATPHUEB CaJIMIIUJIAT

B Ta3m cratus pasriexaame MaTeMaTH4eCKH MOJEN Ha HENPEKBbCHAT BbB BPEMETO NIPOLEC 3a
O6uopasrpaxaaHe Ha (eHOJ B MPUCHCTBUETO HA HATPUEB CAIMIMIAT B XeMocTaT. MoienbT ce
OIKCBA ChC CUCTEMA OT TPU HENTMHEIHN OOMKHOBEHU U epeHIMaTHu ypaBHeHUs. B3 ocHOBa Ha
TEOpUsATA Ha JTUHAMUYHUTE CUCTEMH HUE ITPEIOCTABIME MaTEMaTHUYECKH U3CIIEIBAHNS Ha MOJIENA,
BKJIIOYUTEIIHO JIOKAJIEH U IIOOAleH aHalIu3 Ha peleHusTa. JIOKaqHMAT aHaliu3 ce ChCTOM B
U3YHCIISIBAaHE Ha JIB€ TOYKM Ha PaBHOBECHE — €JIHO BBTPEIIHO M €IHO T'PAaHUYHO (OTMHUBAHE)
PaBHOBECHE — B 3aBUCHUMOCT OT CTEIIEHTa Ha pa3pekIaHe KaTo KIIOYOB IIapaMeThp HA MOJEINA.
[IpencraBena e u ToKaJlHaTa aCUMIITOTUYHA YCTOMYUBOCT HAa paBHOBECHTA. [ 106aTHUAT aHATTN3
Ha MOJIEJTHUTE pELICHUs BKJIKOYBA JIOKa3BAHE HA ChIIECTBYBAHETO, YHHUKAJIHOCTTA U
paBHOMEpHATa OTPAaHUUYCHOCT Ha MOJIOKUTEITHUTE PEIICHHs, KAKTO U II100aJHaTa aCHMITOTHYHA
cTabmIn3anus Ha AMHaMUKaTa. TeopeTHYHUTE N3CIIeIBaHMsI Ca MITFOCTPUPAHU C HAKOJIKO YHCIIEHU
nprUMepa, pealu3upaHy B crieuain3upana codryepHa cpena. Pesynrarure ot ToBa nmpoyuBaHe
MOraT Ja C€ M3I0JI3BaT Ha IPAaKTHKa KaTO MHCTPYMEHT 3a KOHTPOJIMPAHE M ONTUMHM3UPAHE HA



e(heKTUBHOCTTA Ha XEMOCTaTa MPHU €THOBPEMEHHO OMOpa3rpakJaHe Ha CMECEHU CyOcTpaTH B
OoTnnaab4HU BOOU.

1.6. Zlateva, P., N. Dimitrova (2022) Analysis of Some Properties of an Activated Sludge
Wastewater Treatment Model. In: 6th International Conference on Energy and
Environmental Science (ICEES 2021), IOP Conference Series: Earth and Environmental
Science, vol. 1008(1), paper number 012023, ISSN: 1755-1307, E-ISSN: 1755-1315, DOI:
10.1088/1755-1315/1008/1/012023 (Scopus, SJR 2022=0.197; Q4), [I".7-6].

The aim of the paper is to study some properties of a model describing the wastewater treatment
process with activated sludge. The process configuration consists of an aeration tank and of a
secondary settler. The mathematical model is described by three nonlinear ordinary differential
equations. The paper presents important results on existence and uniqueness of positive model
solutions. Numerical computations establish the stability properties of the equilibrium points with
respect to two important control model parameters and present the corresponding input-output
static characteristics. The dynamic behavior of the model solutions is illustrated through computer
experiments carried out in the computer algebra system Maple. The results can be useful in
designing real control strategies of the wastewater treatment processes with activated sludge.

AHaJIM3 HA HAKOH CBOMCTBA HA MOJIeJI 32 IPeYHCTBaHe HA OTNAAbYHU BOIH
C aKTMBHA yTailKa

Ilenta Ha craTusiTa € Ja Ce€ M3CJIEIBAaT HAKOM CBOMCTBA Ha MOJEJ, ONMCBAll Ipoleca Ha
IpeYrCTBAaHE HAa OTMAJbYHHM BOJIU C aKTHBHA yTaiika. [IponiecHaTa koHpUrypauus ce CbCTOU OT
acpallMOHEH pe3epBOap M BTOPUYEH yTauTed. MaTeMaTHUecKHUAT MOJIE] C€ OINUCBA C TPHU
HEJIMHEHHN 00MKHOBEHU AudepeHnnaniy ypaBHeHus. CtaTusra npeacTaBs BaXKHU Pe3yiITaTH 3a
CBILECTBYBAHETO U YHUKAJTHOCTTA Ha MOJIOKUTEIHU PEeLIeHHs Ha Mojiena. YMCcIeHuTe N3YUCIIeHUs
YCTaHOBSIBAT YCTOMYMBUTE CBOMCTBATA HA TOUKUTE HA PABHOBECUE IO OTHOILLIEHUE Ha JIBA BaKHU
napaMeTbpa Ha U3MOJI3BaHMs MOJIEN 32 YIIPaBJIEHUE U NPEACTABIT ChbOTBETHUTE BXOJHO-U3XO0/IHU
CTaTUYHU XapaKTEPUCTUKU. JJMHAMUYHOTO NOBEJICHNE HA PELICHUsATA Ha MOJIela € WIIIOCTPUPAHO
ype3 KOMIIOTHPHU CHMYJIAIIMOHHU EKCIIEPUMEHTH, MPOBEACHU B CHUCTEMaTa 3a KOMIIOTHbpPHA
anreOpa Maple. Pezynrature morar j1a Ob/1aT MOJIE3HU NP MIPOEKTUPAHETO HA peasTHU CTPAaTeruu
3a yrnpaBJieHHE Ha MPOLIECUTE Ha MPEUYNCTBAHE HA OTHAAbYHU BOJM C aKTHBHA yTalKa.

1.7. Zlateva, P., Hadjitodorov, S. (2022) An Approach for Analysis of Critical Infrastructure
Vulnerability to Climate Hazards. In: 4th International Conference on Environment,
Resources and Energy Engineering (EREE 2022) Virtual, Online, 10-12 June 2022, IOP
Conference Series: Earth and Environmental Science, vol. 1094 (1), paper. no. 012004,
ISSN: 1755-1307, DOI: 10.1088/1755-1315/1094/1/012004, (Scopus, SJR 2022 = 0.197;
Q4 / Web of Science), [B.4-1].

In recent years, climate change negatively impacts on the resilience of critical infrastructure. This
increases the vulnerability of critical infrastructure to climate hazards. In this paper is proposed an
approach for analysis of the critical infrastructure vulnerability to climate hazards. It is assumed
that the level of vulnerability of the critical infrastructure depends on its levels of sensitivity and
exposure to the specific climate hazards in the given geographical region. The approach is
consisted from seven steps. For each of the variables related to the vulnerability, four levels are
defined (Low, Middle, High, Very high). The usefulness and peculiarities of the proposed
approach for analysis of critical infrastructure vulnerability to climate hazards are demonstrated
with several examples. The results obtained with the proposed approach for vulnerability analysis
can successfully help the stakeholders to make informed decisions about the choice of targeted
measures to adapt critical infrastructure to climate change.



IHoxxox 3a aHaIU3 HA KPUTUYHA MHPPACTPYKTYpPaA YA3ZBUMOCT
KbM KJIMMATHYHHU ONIACHOCTH

IIpe3 nocneaHuTe rOAMHU W3MEHEHUETO HA KJIIMMaTa OKa3Ba OTPHULIATEIHO BB3IEHUCTBUE BHPXY
YCTOMYMBOCTTA Ha KpUTUYHATA HHPpACTpyKTypa. ToBa yBelnyaBa ysa3BUMOCTTA HA KpUTHYHATA
UHPPACTPYKTYypa KbM KIMMAaTUYHUTE ONACHOCTH. B Ta3u craTus e npeanokeH NoaxXo 3a aHalIu3
Ha YS3BMMOCTTa Ha KpUTHYHATa MHAPACTPYKTypa KbM KIMMaTHYHHU onacHOcTHU. [Ipeamnomnara ce,
Yye CTeNeHTa Ha YsA3BMMOCT Ha KpPUTHYHATAa MH(PPACTPYKTypa 3aBUCH OT HEHHHTE HUBA Ha
YyBCTBUTEIHOCT U M3JIaraHe Ha Crielu(UIHUTE KIMMAaTHYHU OMIACHOCTH B JIAJCHUS reorpadcku
pernoH. IlogxoabT ce CbCTOM OT CeNEM CTBIKHU. 3a BCSIKA OT NPOMEHIIMBUTE, CBBP3aHU C
ySI3BUMOCTTa, ca Je(UHUpPAHH YETUPU HUBA (HUCKO, CPEIHO, BHCOKO, MHOTO BHCOKO).
[TonesHocTTa M 0COOEHOCTUTE Ha NPEUIOKEHHMs MOAXOJA 3a aHAIW3 Ha YA3BMMOCTTa Ha
KpUTUYHATA HMHEQPACTPYKTYypa KbM KIMMATHYHH OIIACHOCTH Ca JEMOHCTPUPAHU C HAKOJKO
npuMepa. Pesynrature, IOJlydeHHM C TPEUIOKEHHs IOAXOJA 3a aHalIu3 Ha YA3BUMOCTTA,
MOTaT YCHEIIHO /1a IOMOTHAT Ha 3aMHTEPECOBAHNTE CTPAHH Ja B3eMaT MHPOPMHUPAHH PEHICHUS
OTHOCHO M300pa Ha IEJIeBM MEpKH 3a aJanTHpaHe Ha KpUTHYHAaTa HMHQPACTPYKTypa KbM
W3MEHEHUETO HA KJIIMMATa.

1.8. Borisov M., N. Dimitrova, P. Zlateva (2021) Time-delayed Bioreactor Model of Phenol
and Cresol Mixture Degradation with Interaction Kinetics. Water (Switzerland), vol. 13,
no. 22, art. no. 3266, E-ISSN: 2073-4441, DOI: 10.3390/w13223266, Accession Number
WOS: 000725803800001 (Scopus, SIR 2021=0.723; Q2 / Web of Science, IF 2022 = 3.53;

Q2), [I.7-7].

This paper is devoted to a mathematical model for phenol and p-cresol mixture biodegradation in
a continuously stirred bioreactor. The biomass specific growth rate is presented as sum kinetics
with interaction parameters (SKIP). A discrete time delay is introduced and incorporated into the
biomass growth response. These two aspects—the mutual influence of the two substrates and the
natural biological time delay in the biomass growth rate—are new in the scientific literature
concerning bioreactor (chemostat) models. The equilibrium points of the model are determined
and their local asymptotic stability as well as the occurrence of local Hopf bifurcations are studied
in dependence on the delay parameter. The existence and uniqueness of positive solutions are
established, and the global stabilizability of the model dynamics is proved for certain values of the
delay. Numerical simulations, implemented in a specialized software environment, illustrate the
global behavior of the model solutions as well as the transient oscillations as a result of the Hopf
bifurcation. The performed theoretical analysis and computer simulations can be successfully used
to better understand the biodegradation dynamics of the chemical compounds in the bioreactor and
to predict and control the system behavior in real life conditions.

MogeJs ¢ BpeMe-3aKbCHEHHE HA OMOPeaKToP 3a pa3rpaskiaHe Ha cMec OT (PeHOJI U KPe30J1 ¢
B3auUMOJAEHCTBAIN KHHeTUKH

Ta3u cTaTus € MOCBETeHAa Ha MaTeMaTUYEeCKH MOJIeN 3a OrMopasrpaxaane Ha cMec OT (EeHOI U p-
Kpe30Jl B OMOpEakTop C HeMpeKbCHATO pa30bpkBane. CrenuduaHaTa CKOPOCT Ha pacTeX Ha
OmoMacaTa e IMpe/cTaBeHa KaTo CyMapHa KWHETHKa ¢ mapameTpu Ha B3aumojaeiictBue (SKIP).
BBBexaa ce MUCKPETHO 3aKbCHEHHE BHB BPEMETO, KOETO Ce BKIIOYBA B M3pasa 3a pacTexa Ha
Omomacata. Te3u nBa acmekTa - B3aMMHOTO BIMSHHE Ha JBaTa cyOcTpaTa M €CTECTBEHOTO
OHMOJIOTUYHO 3aKbCHEHHE BBB BPEMETO Ha CKOPOCTTa Ha PacTeX Ha OWomacara - ca HOBU B
Hay4yHaTa JIMTEpaTypa OTHOCHO MOJIEIHNTE Ha OnopeakTopu (xemocTtaTH). OnpenensaT ce TOUKUTE
Ha paBHOBECHE HAa MOJIeJIa M Ce U3CJIe/IBa TAXHATA JIOKAJTHA AaCHMITTOTHYHA YCTOMYHNBOCT, KAKTO U
nosiBaTa Ha JoKanHu Oudypkaruu Ha Xomd B 3aBUCMMOCT OT HapaMeThpa Ha 3aKbCHEHHE.
YCTaHOBEHO € CBHINECTBYBAHETO M YHHUKAJTHOCTTa Ha IOJIOKUTEIHH PEIICHWs W € JO0Ka3aHa
FJIOGaJIHaTa YCTOP'I‘{HBOCT Ha JWHaMHWKaTa Ha MOJCJa IIpu ONpCACIICHU CTOMHOCTH Ha
3aKbCHEHHETO. UWCIIEHUTE CUMYJAlM{, pealn3upaHd B ClelUalM3upaHa codryepHa cpena,



WIIOCTPHUPAT TII00ATHOTO MOBEICHHE HAa MOJCIHUTE CMECH, KaKTO U TPEXOJHUTE KoJeOaHUs B
pesyntar Ha Oudypkamustra Ha Hopf. M3BbpmieHHaT TeOpeTHUEH  aHalW3 W
KOMITIOTBPHH CHUMYJIAIlMA MOTAaT YCIENIHO Ja C€ H3MOJ3BaT 3a Mo-mo0po pa3dupaHe Ha
JMHAMUKaTa Ha OMOpasrpakaHe Ha CMeCTa OT JBETE ChEJMHEHHUS B OMOpEaKTopa, KakTo U 3a
NIPOTHO3UPAHE U YIIPABJICHUE HA MIOBEJICHUETO HAa CHCTEMATa 3a MIPEYNCTBaHE Ha OTHAIbYHU BOIH
B PCAITHU YCIIOBHSL.

1.9. Zlateva P. (2021) Sliding mode control of wastewater treatment process with activated
sludge under extreme weather events. In: 6th International Conference on Advances in
Environment Research (ICAER 2020), August 26-28, 2020, Saporo, Japan; IOP
Conference Series: Earth and Environmental Science (Ed. Leung S.W.),
vol. 776(1), paper no. 012001, ISSN: 1755-1307, E-ISSN:1755-1315, DOI: 10.1088/1755-
1315/776/1/012001 (Scopus, SJR 2021 =0.202; Q4), {luratu: 2}, [I'.7-8].

The present climate change engender an increase of extreme weather events such as intensive
rainfall, flash floods, droughts, prolonged periods of deviations from established average daily
temperatures. These extreme weather events negative impact on sustainability of wastewater
treatment process with activated sludge. The paper aim is to propose a sliding mode control of
wastewater treatment process with activated sludge under extreme weather events is proposed.
The principles of the binary control theory are used. The control design is carried out with direct
use of the nonlinear model, described by three ordinary differential equations with uncertain
parameters. The parameters are varied in the known intervals. These uncertainties are
predetermined by the nature and intensity of the extreme weather events. The model of the sliding
mode control is developed with respect to an auxiliary input variable in order to obtain the smooth
signal of the dilution rate, which is need in the biodegradation processes. The good robustness of
closed loop system with the designed sliding mode control in regard to various disturbances is
proved through simulation investigations in the software environment Matlab using Simulink.

anaBne}me B PEKMM Ha XJIb3raHe Ha nmpoueca Ha IPpEeIYUCTBaHe HA OTHAABbYHU BOIM C
AKTHUBHA yTaifma MPpHU €EKCTPEMHU KIUMATUYIHUA SABJICHUSA

Hacrosimoro u3MeHeHHe Ha KJIMMaTa IOpax/aa yBelWYaBaHE Ha E€KCTPEMHUTE KIMMAaTHYHU
SIBJICHUS KAaTO MHTEH3WBHU BAJIC)KH, BHE3alTHM HABOJHEHUS, 3aCyIIaBaHUS, MPOIBIIKUTEITHU
NEepUOJIM Ha OTKJIOHEHHMS OT YCTAaHOBEHHTE CPEIHOJHEBHU Temreparypu. Te3n eKCTpeMHHU
KJIMMAaTUYHU SBIICHHUS OKa3BaT OTPUIATEIIHO BB3JCHCTBUE BBPXY YCTOHUMBOCTTA Ha TpoIeca Ha
Ipe4YrcTBaHE Ha OTMAAbYHM BOAM C aKTUBHa yraiika. Llenta Ha craruara € na Hpeasioku
yIpaBJIeHUE B PEKUM Ha XIIb3TaHe Ha IMpoleca Ha MPEYNCTBAaHE HA OTIAbYHH BOJIW C aKTHBHA
yTailka Npu eKCTPEeMHM KJIMMATHYHHU siBieHUs. M3mon3BaT ce NpUHIMINUTE Ha TeopusTa Ha
OuHapHOTO ympaBieHue. IIpoeKTHpaHeTO Ha YIpPABIEHHETO CE€ OCBINECTBABA C IUPEKTHO
U3I0JI3BaHEe Ha HEMUHEWHUs MOJIeN, ONMHMCAaH C TpU OOMKHOBEHH AU(EpEeHIIUATHU ypaBHEHUS C
HeompeaesieHn napameTrp. llapamerpure ce TPOMEHSIT B W3BECTHUTE WHTEPBaIH. [e3u
HEOolpeJesieH! B IapaMeTpUTe ca MpeloNpeieieHn OT eCTeCTBOTO M MHTEH3MBHOCTTa Ha
eKCTPEMHHUTE KIMMAaTHYHU SIBICHUS. MOIETbT Ha YIPaBICHHUETO PEXAM Ha XIIb3raHe ¢
pa3paboTeH M0 OTHOIIEHHE Ha crioMaraTelHa BXOJHAa MPOMEHJIMBA, 3a Jla € MOJYy4d IUIaBeH
CHTHAJ 3a CKOPOCTTa Ha pa3pexaaHe, KOWTO € HeoOXOAUM B IPOIECUTE Ha OHOpasrpakaaHe.
JloOGpaTa yCTOHYMBOCT Ha CHUCTEMaTa ChC 3aTBOPEH KOHTYpP C MPOEKTHPAHOTO YIpABJICHUE B
PSKUM Ha XJIBb3TaHE M0 OTHOIICHWE Ha Pa3iIMYHU CMYIIEHHs € JI0OKa3aHa 4pe3 MHOXKECTBO
CHUMYJIaLIMOHHU M3ClieIBaHUs B coTyepHara cpena Matlab ¢ momomnra Ha Simulink.

1.10. Nikolova N., P. Zlateva, L. Todorov (2021) Fuzzy Logic Approach to Complex
Assessment of Drought Vulnerability. In: 5th International Conference on Information
Technology in Disaster Risk Reduction (ITDRR-2020). IFIP Advances in Information and
Communication Technology, (Eds.: Murayama Y., Velev D., Zlateva P.), Springer, Cham,



vol. 622, pp. 298-314, ISSN: 1868-4238, DOI: 10.1007/978-3-030-81469-4 24,
Accession Number WOS: 000851272600024 (Scopus, SJR 2021=0.250; Q3 / Web of
Science), {Iluraru: 2, B T.4. 1 B Scopus/WoS}, [B.4-2].

Drought is a common climate phenomenon for the territory of Bulgaria, which has a negative
impact on agriculture and water resources. Taking into account the undetermined character of
drought in regard to drought occurrence, severity and impact the present study proposes a fuzzy
logic approach to complex drought vulnerability assessment. The assessment is based on
multifactorial analysis integrating climatic (precipitation and air temperature) and non-climatic
(distance from the water objects, aspects and soil types) factors for drought occurrence as well as
anthropogenic factors (land use types) in order to determine drought susceptibility and
vulnerability. In this study, the fuzzy logic model is designed as a three-level hierarchical system
with four inputs and one output. Each level of the hierarchical system is consisted of one fuzzy
logical subsystem with two inputs. The results of the simulations performed in Matlab with
developed fuzzy logic system using actual data show the importance of climatic factors for drought
susceptibility while drought vulnerability depends mainly of anthropogenic factors. The areas with
the same susceptibility to drought may have different degrees of vulnerability depending on the
type of land use and the number of people affected. The fuzzy logic model is useful for a
comprehensive drought assessment, especially for areas for which available data are insufficient.

IToaxox Ha PasMHuTa JIOTHKA 32 KOMIVICKCHA OLICHKA HA YA3BUMOCTTA OT 3aCyllIaBaHe

3acyliaBaHeTo € YeCTO CpellaHO KJIMMAaTUYHO SIBJIEHHE 3a Tepuropuara Ha beiarapus, xoero
OKa3Ba HETraTHMBHO BIIUSHHE BBPXY CEJICKOTO CTONAHCTBO M BOAHUTE pecypcu. Karto ce mma
IIPEJIBU]I HEOIIPEAETICHUAT XapakTep Ha 3aCyllIaBaHETO 110 OTHOIIEHHWE Ha MOsABaTa, TEXKECTTa U
BB3/ICHCTBUETO Ha CyllaTa, HACTOSILOTO M3CIEIBaHE Ipeulara MoJAXOJ ¢ pa3MMTa JIOTHKA 3a
KOMIUIEKCHA OIIEHKA Ha YsI3BUMOCTTA OT 3acymaBaHe. OLeHKaTa ce OCHOBaBa Ha MHOTO(AaKTOPEH
aHalu3, MHTErpupal] KIMMaTHYHU (BaJeXKW M TeMIeparypa Ha Bb3AyXa) U HEKIMMaTHUYHU
(pa3zcrostHME OT BOJHUTE OOEKTH, aCIIEKTH U TUIIOBE NIOYBHM) (paKTOpH 3a MOosBaTa Ha 3acylllaBaHe,
KaKTO U aHTPOIOTeHHU (aKTOpH (THIIOBE 3eMEMNOJI3BaHE), 3a Jla CE OIpeJeNId MOAaTIMBOCTTa U
yS3BUMOCTTa KbM 3acylllaBaHe. B ToBa m3cienBaHe MOAENBT € pa3sMHTa JOTMKa € NMPOEKTUPAH
KaTo TPHUCTEIIEHHA HepapXUyHa CHUCTEMAa C YETUPHU BXOJa M €IuH u3XolA. Bcesiko HUBO Ha
fepapxXxu4HaTa CHUCTEMa C€ ChCTOM OT €JHAa pa3MHUTa JIOTMYECKa IOACHCTEMA C JBa BXOJa.
PesynTtarure ot cuMmynanuure B copTyepHaTa cpena Matlab, u3Bbpiienu ¢ pazpaboTeHa pasMuTa
JJOrM4€CKa CUCTEMA, U3II0JI3BaIla HeﬁCTBHTGHHH JaHHH, ITIOKa3BaT 3HAYCHUECTO HAa KIIMMAaTUYHUTEC
(akTOpH 3a YYBCTBUTEIHOCTTa KbM 3acylllaBaHe, JOKATO YS3BHMOCTTAa OT 3acylllaBaHE 3aBHUCHU
TJIaBHO OT aHTPOIIOI'CHHU (paKTOpI/I. PaitonuTe ¢ CAHaKBa YyBCTBUTCIIHOCT KbM 3aCylllaBaHC MOraT
Jla UMaT pa3jM4yHa CTENEH Ha YSA3BMMOCT B 3aBUCHMOCT OT BUJA Ha M3IOJ3BAHETO HA 3€MsTA U
Opost Ha 3acerHatute xopa. MoJenrbT ¢ pa3MHUTa JIOTMKa € IOJIE3EH 3a IUIOCTHA OLICHKAa Ha
3acylaBaHeTo, 0COOCHO 3a pailoHH, 32 KOUTO HAJIMYHHUTE JAHHU Ca HEIOCTAThYHH.

I.11. Dimitrova N., Zlateva, P. (2021) Global stability analysis of a bioreactor model for phenol
and cresol mixture degradation. Processes, vol. 9, no. 1, art. no. 124. MDPI, pp. 1-19,
E-ISSN:  2227-9717, DOI: 10.3390/pr9010124,  Accession  Number  WOS:
000610762500001 (Scopus, SJR 2021=0.474; Q3 / Web of Science, IF 2022 = 3.352; Q2),
{uraru: 5, B T.4. 5 B Scopus/WoS}, [I'.7-9].

We propose a mathematical model for phenol and p-cresol mixture degradation in a continuously
stirred bioreactor. The model is described by three nonlinear ordinary differential equations. The
novel idea in the model design is the biomass specific growth rate, known as sum kinetics with
interaction parameters (SKIP) and involving inhibition effects. We determine the equilibrium
points of the model and study their local asymptotic stability and bifurcations with respect to a
practically important parameter. Existence and uniqueness of positive solutions are proved. Global
stabilizability of the model dynamics towards equilibrium points is established. The dynamic



behavior of the solutions is demonstrated on some numerical examples in a specialized software
environment.

AHaJan3 HA 1J1002J1HATA YCTONYHUBOCT HA MOJIeJl HAa OMOPeaKTop 32 pa3rpaskaane
Ha cMec OT ()eHOJI U KPe30J1

Hue npeanarame matemaTHuecku MOJEN 3a pasrpaxkaaHe Ha cMmec oT (eHON U p-Kpe3os B
OMOpeaKTop ¢ HEMPEKbCHATO pa30bpKBaHe. MOJCIBT CE ONMKCBA C TPU HEIHMHEWHU OOMKHOBEHU
mudepeHunanHy ypaBHeHus. HoBara uzaest npu pa3paboTBaHeTO Ha Mofena € crenuduuHara
CKOpOCT Ha pacTeX Ha OumomMacaTa, HM3BECTHA KaTO CyMapHa KHHETHKAa C IapaMeTpu Ha
B3aumojeiicteue (SKIP) m BrimtouBama edexktn Ha wHXHOuUpaHe. OmpenensiMe TOYKUTE Ha
paBHOBECHE Ha MoOJela M H3CIeABaME TsAXHATa JIOKAJIHA AaCUMNTOTUYHA YCTOWYMBOCT U
OudypKauu o OTHOLICHHE Ha MPAKTHYECKH BayKeH mapaMeThp. JlokazaHo € ChIeCTBYBAaHETO U
YHUKAJTHOCTTA Ha MOJIOKUTEIIHUTE PEIICHUS Ha MOJIeja. Y CTaHOBEHA € TJI00aIHa yCTOMYUBOCT HA
JUHAMHUKaTa Ha MOJieia KbM TOUKUTE Ha paBHOBecHe. JJMHAMUYHOTO MMOBEJACHHUE HA PEUICHUITA €
JEMOHCTPHUPAHO Ype3 HIAKOJIKO YHCIEHH NPUMEpPa B CHelanu3nupana copryepHa cpea.

1.12. Zlateva P. (2020) A modified sliding mode control of a nonlinear methane fermentation
process. In: 11th International Conference on Environmental Science and Development
(ICESD 2020), Barcelona, Spain, E3S Web of Conferences, (Edited by P. Zlateva), EDP
Sciences, vol. 167, paper no. 05007, 5 pages, ISSN: 2267-1242, DOI:
10.1051/e3sconf/202016705007 (Scopus, SIJR 2020=0.203; Q4){l{utatu: 1 B T.u. 1 B
Scopus/WoS}, [I'.7-10].

A continuous methane fermentation process for biogas production is considered. This biogas
production process is described by a system of two nonlinear differential equations and one
nonlinear algebraic equation. The paper purpose is to propose an approach for designing a
modified sliding mode control (so-called binary control) of a nonlinear methane fermentation
process. The control design is carried out with direct use of nonlinear model and on-line
measurement for two variables only (the concentration of the organic pollutants and biogas
production rate). The model of the sliding mode control is developed with respect to an auxiliary
input variable in order to obtain the smooth signal of the dilution rate, which is need in the
fermentation processes. The state variables, external disturbance, process output and control input
are varied in the known intervals. The asymptotic output stabilization problem is solved. The good
system robustness with the designed modified sliding mode control (the binary control) about
various disturbances (internal and external) is proved through simulation investigations in in the
software environment Matlab using Simulink.

Mopandunumnpano ynpasjieHHe B Pe:KMM XJTb3TraHe HA HEJIHHEEeH Npouec
HA MeTaHOBa (pepMeHTALNS

Pasrnexna ce HenmpekbCHAT MPoLIeC Ha METaHOBA (pepMEeHTAIUs 3a TPOU3BOACTBO Ha Ouoras. To3u
IpoLec Ha MPOM3BOACTBO Ha OHMOra3 ce OmMcBa OT CUCTEMa OT JIB€ HEJIMHEWHU TudepeHIInaTHI
YpaBHEHMsI M €IHO HEeNMHEHHO anreOpuuHO ypaBHeHHe. Llenra Ha cratusta € Ja MpeIoXu
MOJIXO/I 3@ MPOEKTUpaHE Ha MOAU(UIIUPAHO YIIPABIECHUE B PEKUM Ha XIIb3raHe (Taka HapeueHOTO
OMHapHO yIpaBleHHE) Ha HEJIMHEEH INpolec Ha MeTaHoBa ¢epMeHTanus. I[IpoekTupanero Ha
VIPaBJICHUETO C€ U3BbpIIBA C JAUPEKTHO W3MOJI3BAaHE HA HEJIWHEHHUS MOJeN M OHJIalH
M3MEpBaHUATA CaMO 3a JBE€ NPOMEHJIMBU (KOHLEHTpALUATAa HA OpPraHUYHUTE 3aMbpPCUTENN U
CKOPOCTTa Ha MPOU3BOJCTBO Ha Onoras). MoaenbT Ha yNpaBICHUETO B PEXHUM Ha XJIb3raHe €
pa3paboTeH M0 OTHOIIEHHE Ha crioMaraTelHa BXOJHAa MPOMEHJIMBA, 3a Jla € MOJy4d IUIaBeH
CUTHAJ 3a CKOpPOCTTa Ha paspexkjaHe, KOMTO € HeoOXOoAuM B NIpolecuTe Ha (epMeHTalus.
[IpoMeHnIMBUTE HA CBCTOSIHMETO, BBHIIHUTE CMYLIEHMs, HM3XOJa Ha Mpoleca U BXOAa 3a
yIpaBieHUE Cc€ TMPOMEHSIT B U3BECTHUTE WHTEpBaId. [IpobreMbT 3a acUMOTOTHYHATA
YCTOMYMBOCT Ha u3XoAa € pemieH. JloOpara ycTOWYMBOCT Ha cucTeMara € MPOEKTUPAHOTO
MOAM(UIIMPAHO YIPABICHUE B PEXUM Ha XJIb3raHe (OWHApHO YINpaBlICHUE) TPU Pa3IUYHU



CMyIlleHHs (BBTPEIIHH U BBHIIIHK) € I0Ka3aHa uype3 CUMYJIAMOHHYU U3CiIeBaHus B copTyepHaTa
cpena Matlab ¢ momomra Ha Simulink.

1.13. Zlateva P., L. Steshina, V. Velev, I. Petukhov, D. Velev (2020) Analysis of the Current
Status of Scenario-based Disaster Response Training with Extended Reality. In: 20th
International Multidisciplinary Scientific GeoConference: Energy and Clean Technologies
(SGEM 2020-Vienna), 8-11 Dec. 2020, Vienna, Austria, vol. 20 (Research area: 19. Air
Pollution and Climate Change), book no. 4.2, pp. 125-132. ISSN: 1314-2704, DOI:
10.5593/sgem2020V/4.2/s06.15 (Scopus, SIR 2020=0.217; Q4), [I".7-11].

Analysis of the Current Status of Scenario-based Disaster Response Training with Extended
Reality

The aim of the paper is to propose an analysis of the current status of scenario-based disaster
response training with extended reality (XR). It is considered the different scenarios designed and
developed by XR tools and technologies, and also their application for innovative training to
effective response upon the occurrence of various natural disasters. In recent years, with
permanently established the climate change, there has been a steady increase in the frequency and
intensity of natural disasters as intensive rainfall, flash floods, droughts, fires and others. It is also
reported an ever increasing trend in the harmful effects of these natural disasters on the lives of
people, their social relations, economic growth and sustainable development. For these reasons,
the adequate activities for preparedness, prevention and reduction of risk are needed. The
effectiveness of such actions requires the people to be trained and prepared for disasters enough
early before they occur. Existing classical training sessions for response and rescue operations
cannot be performed in an easy manner due to established disadvantages, such as the learning pace
of each individual is not considered, the learning process lacks the necessary presentation of the
real situation and its conditions, while performed exercises can meet existing gaps to an
insufficient extent. Nowadays, the training environment has evolved to a more IT enhanced
solution using the advancements of Extended Reality (XR), which is an encapsulating term for
Augmented Reality (AR), Virtual Reality (VR), Mixed Reality (MR), and everything in between.
Although AR and VR offer a wide range of revolutionary experiences, the same underlying
technologies are powering the XR.

AHaJIM3 HA TEKYIOTO ChCTOSIHME HA 0a3HPaHO HA CLEHAPUH 00y4eHHe ¢ MOMOLITA HA
pa3slIMpeHa PeaJHOCT 32 pearnpaHe npu 6e1cTBUS

[lenta Ha cTaTHATa € 1a IPEJIOKH aHATTU3 HA TEKYIIOTO ChCTOSIHUE HAa Oa3UPaHOTO Ha CIICHAPUU
o0ydeHnue ¢ pasmupena peanHoct (XR)3a pearupane npu OeacTBusa. Pasriexaar ce pa3inyHuTe
CIIEHapWH, MPOEKTUPAHU U pa3paboTeHn ¢ XR MHCTPYMEHTH U TEXHOJOTHH, KAKTO U TAXHOTO
IPWIOKEHNE 3a MHOBAaTHUBHO OOy4YeHHE 3a €(eKTUBHA peaklvs NpU Bb3HUKBAHE HA Pa3INYHU
npupoanu 6enctBusi. [Ipe3 mocnenHuTe rOAUHU, ¢ TPalHO YCTAHOBEHU MPOMEHH B KIMMaTa, ce
Ha0JTI0/1aBa TTOCTOSTHHO HAapacTBaHE HA YE€CTOTaTa M WHTCH3WBHOCTTA HA MPUPOTHUTE OCIICTBUS
KaTO MHTEH3WBHU BAJIC)KH, BHE3AITHU HABOIHEHUS, CYIIIH, IT0KapH U Ap. ChIIIo Taka ce OTYUTA BCE
mo-"HapactBalia TCHACHIHWSA BLB BPCIHOTO BBSﬂeﬁCTBHe Ha TE3W MPUPOAHU 6e)ICTBI/I$[ BBPXY
JKUBOTA Ha XOpaTa, TEXHUTE COIMAIHUA OTHOIICHHS, HKOHOMUYECKHs PacTeX U YCTOWYHMBOTO
pa3BUTHC. Hopa)m TE3U ITPUYKUHHU Ca HeO6X0}II/IMI/I AACKBAaTHU ﬂeﬁHOCTH 34 TOTOBHOCT, IPCBCHIIUA
U HamansBaHe Ha pucka. EdexkTuBHOCTTa Ha MOJOOHW NEWCTBUS M3UCKBAa XopaTra Aa Oblaar
00y4eHH ¥ TIOATOTBEHHU 3a PEaKIHs TPU OCNCTBHS JOCTATHUHO PaHO, MPEIH Te Ja ce CIIydar.
CrhliecTByBaluTe KIaCMYeCKH OOyUeHUs 3a peardpaHe U CIACUTENIHU Olepalud He MoraT Ja
6”b)IaT U3IIBJIHEHU I10 Ha1>'1-1106p1/151 HAa4YWH nopagnu yCTaHOBCHH HEAOCTATBIM, KATO HAIIpPpUMEP:
HEJOCTAaThbYHO OTYMTAHE Ha TEMIIOTO Ha OOy4YeHHEe Ha BCEKM WHIWBUJ M JIMIICaTa Ha
HEO0OXOIUMOTO MPEACTABSIHE HA peajHaTa CUTYaIus B YIeOHHUS MPOIEC, TOKATO Ce M3ITBIHIBAT
yrpaxHeHusITa. B qHemHo BpeMe cpenara 3a oOydeHue € eBoitoupana 1o mno-pasmupeHo UT
peIIeHNe, U3MOJ3BAII0 MOCTHKEHUATAa Ha pasmupeHaTa pearHocT (XR), koaTo e obeauHsBaI
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TEpMUH 3a pazmmpena peaaHocT (AR), Buptyanna peandoct (VR), cmecena peamnoct (MR) u
BCUYKM TEXHH B3aumojneuctsusi. Bornpeku, ue AR u VR npennarar mmpoka rama oOT
PEBOJIIOLIMOHHY U3KUBSIBAaHUS, CHIIUTE OCHOBHU TEXHOJIOTMH 3aXpaHBaT U noaoopssar XR.

1.14. Zlateva P., D. Velev, M. Galabov (2020) Research on the Applicability of Virtual Reality
for Emergency Evacuation Training in Business Buildings. In: 20th International
Multidisciplinary Scientific GeoConference: Ecology, Economic, Education and
Legislation (SGEM 2020-Albena), 18-24 August, 2020, Albena, Bulgaria, vol. 2020-
Avgust, book no. 5.2 (Research areas: 21. Environmental Economics), pp. 417-424,
International Multidisciplinary Scientific GeoConference Surveying Geology and Mining
Ecology Management, SGEM. ISSN: 1314-2704, DOI: 10.5593/sgem2020/5.2/s21.059
(Scopus, SJR 2020=0.217; Q4){Uuraru: 1 B T.4. 1 B Scopus/WoS }, [I".7-12].

The aim of the paper is to propose guidelines for a general virtual reality based framework of
information system for training people how to behave and evacuate in business buildings during
disastrous events. Disaster is a chain of dangerous events or exposure to hazardous conditions,
which could lead to harmful damages to people with an eventual loss of life or property. Such risk
conditions can be managed by planning well ahead before disasters occur and by performing
suitable training to avoid critical disaster consequences. The paper attempts to solve some issues
in the development of training mechanism for disaster risk management and emergency
preparedness in unexpected evacuation of business buildings, which as a rule are densely packed
with many employees. Although there are many recorded and well described disaster events, the
paper focuses especially on earthquakes, fires and flooding that could severely damage the
construction of business buildings. The paper investigates the possible and feasible application of
the Virtual Reality technology to identify and assess the possible damages in such buildings for
disaster risk management and to stimulate employees’ situation awareness how to efficiently and
safely react to harmful events. Virtual Reality is a simulated experience in a 3D computer
generated environment that can be similar to or completely different from the real world. In such
an environment, people can be trained to act according to a given situation and its possible
variations.

H3cnensane Ha NPUI0KUMOCTTA HA BUPTYAJHATA PEATHOCT 32 00y4YeHHe 110 eBaKyalus
NPH U3BBHPEIHN CUTYallUH B OU3HEC Crpaau

[lenTa Ha cTaTusTa € A TPEATIOKH HACOKH 3a 001112 paMKa 3a HH(OpMaIlMOHHA CUCTeMa, Oa3upaHa
Ha BUPTYyaJlHa pEaHOCT, 3a 00yueHHe Ha XopaTa Kak Ja ce Jbp:KaT U eBaKyupaT B OM3HEC crpaau
10 BpeMe Ha €KCTPEeMHU ChOUTHS U OencTBus. beacTBueTro e Bepura or omacHU CbOUTUS WU
u3jaraHe Ha ONAcHU YCJIOBHUS, KOETO MOXeE Jia JOBEJE N0 IIETH 3a XopaTa (IOpu C eBeHTyallHa
3ary0a Ha JKMBOT) WJIM MMYIIECTBOTO. TaknBa pUCKOBH CHOUTHS MoraT Ja ObJaT ynpaBiisiBaHU
Yype3 MpeABAPUTEIHO IJIAaHUpaHEe MHOTO, MpeIu Jla HACTBIAT O€ACTBUSA, Upe3 M3BBPIIBAHE Ha
MOXOAII0 O0yueHHe 3a N30sArBaHe WM HaMalliBaHE Ha HeraTuBHMUTE mocneacTBus. CraTusta
ce OMUTBA JIa PEAJIOKH PEIICHUs] Ha HIKOU MPOoOJIeMHU MpH pa3pabOTBAHETO HA METO/I0JIOTHUS 32
oOydeHue 3a yIpaBlIeHHE Ha pHUCKa OT O€ICTBUS M aBapHiiHa TOTOBHOCT IpHU HEOYaKBaHA
eBaKyauusi Ha OU3HeC Crpajy, B KOUTO MO MPaBUJIO IpeOuBaBaT MHOTO CIIy>KUTeNU. Bbrpeku, ue
¥Ma MHOTO 3alHMCaHu W J00pe omucaHu OeAcTBUS, cTaTHsATa ce (POKycHpa OCOOEHO BBPXY
3eMEeTPECeHHMs, TOKapH M HABOJHEHHUSI, KOUTO OMXa MOTJIM CEPUO3HO /1a MOBPEAST KOHCTPYKIUATA
Ha OusHec crpagu. Cratuara wu3cCieqBa BB3MOKHOTO M OCBUIECTBUMO MPUIOKEHHE Ha
TEXHOJIOTUATA 32 BUPTYyaJHA PEATHOCT 3a UACHTU(DUIIMpPAHE U OIleHKa Ha BH3MOXKHUTE LIETH B
TaKMBa Crpajiy 3a yIpaBjeHHe Ha pUCKa OT OEJICTBUS U 3a CTUMYJIHpaHe Ha HH(OPMUPAHOCTTa Ha
CIIY’)KUTENIUTE 3a CUTyalusATa Kak e()eKTUBHO M Oe30macHO Jla pearupar Ha BpPEIHU CHOUTHS.
BupryanHara peaJlHOCT € CUMYJIMpaHo U3KHUBsBaHE B 3D KOMIIOTHPHO F€HEPUPAHA CPENA, KOSITO
MoXe J1a ObJie MTO00Ha WIIM HAIThJTHO pa3lInyHa OT peaHus CBAT. B TakaBa cpena xopaTa Morar
na Ob1aT 00y4eHH J1a IeHCTBAT CIOpe] 1aJeHa CUTyallus U HEHHUTE Bb3MOYKHH BapHaLllu.
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1.15. Galabov M., Zlateva P. (2020) Some Financial Scenarios for Recovery of Natural Disaster
Damages based on Insurances and Credits. In: 20th International Multidisciplinary
Scientific GeoConference: Ecology, Economic, Education and Legislation (SGEM 2020-
Albena), 18-24 August 2020, Albena, Bulgaria, vol. 2020-Avgust, book no. 5.2 (Research
areas: 21. Environmental Economics), pp.471-478, International Multidisciplinary
Scientific GeoConference Surveying Geology and Mining Ecology Management, SGEM,
ISSN: 1314-2704, DOI: 10.5593/sgem2020/5.2/s21.058 (Scopus, SIJR 2020=0.217; Q4),
[r.7-13].

The aim of the paper is to propose some financial scenarios for recovery of natural disaster
damages based on insurances and credits. In recent years, there has been an increase in the
frequency and severity of natural disasters worldwide. It is well known that natural disasters can
affect companies by damaging or completely destroying their material assets. This leads to a partial
or complete economic activity interruption of the affected companies. The study focuses on the
direct material damage to the companies caused by natural disasters (floods, earthquakes,
landslides, storms, etc.). Companies usually insure their assets against natural disasters. However,
there are companies possessing assets of significant volume whose insurance require material
expenses. So, such companies may choose to insure their basic assets such as machinery and
equipment and to consider non-insurance of other assets such as specific warehouses, insignificant
inventory, etc. Insuring these assets means actual expenses but there may occur no natural disaster.
However, if a natural disaster occurs and these assets are not covered by insurance, then the
companies may be required to obtain credits and incur certain expenses such as interests, charges
and commission fees. The study analyses some financial scenarios for recovery of natural disaster
damages based on insurances and credits by comparing their advantages and disadvantages in
terms of profits of different types of companies. The obtained research results will be especially
useful for the financial management of the companies. The proposed approach can be successfully
incorporated into a specialized module of an information system for smart business risk
management from natural disaster

Hsixon ¢MHAHCOBY ClIeHAPWY 32 Bb3CTAHOBSIBAHE HA IETH OT NMPUPOIHU OeJCTBHS HA
0a3aTa Ha 3aCTPaAXOBKH M KPeAUTH

[lenta Ha cTaTUsATa € J1a IPEAJIOKU HAKOU (DMHAHCOBU CLIEHApHH 32 Bb3CTAHOBSIBAHE HA IIETU OT
OpUpoAHU O€ICTBHA Bb3 OCHOBA Ha 3acTPaxoBKM M kpeautu. IIpe3 mocienHuTe roauHu ce
Ha0JI0/1aBa yBEIMUYaBaHE HA YECTOTATa U TEKECTTa Ha IPUPOJHUTE OEACTBUS B CBETOBEH Malao.
JloOpe n3BecTHO e, ue MpUpOJHUTE OEICTBUS MOTaT Ja 3acerHaT KOMIIAHUHUTE, KaTO OBPEIAT WIH
HAllbJIHO YHHUIIOXAT TCXHUTC MATCPUAIIHU AKTUBH. Tosa BOIM OO0 YaCTU4YHO HWJIHW IIBJIHO
IPEeKbCBaHE Ha CTOMAHCKaTa AEWHOCT Ha 3acerHaTute pupMmu. M3cnensanero ce pokycupa Bbpxy
MNPEKUTC MATCpHUATIHNU LICTH 34 KOMIIAHUHUTEC, IMPUINHCHU OT MPUPOJIHU 6€I[CTBI/I$I (H&BOI[HGHI/ISI,
3eMeTpeceHMs], CBIaumIa, Oypu u ap.). Komnanunte oOMKHOBEHO 3aCTPaxoBaT CBOUTE aKTHUBU
cpemy npupoaau 6eacTBus. Mima o6adye KoMImaHuy, MPUTEKABAIIN AKTUBU ChC 3HAUUTEIICH 00eM,
YUATO 3aCTPaxOBKa M3MCKBA MaTEpUAIHU pa3xoau. Taka ye TakuBa KOMIIAHUU MOTaT aa uzbepat
Jla 3acTpaxoBaT OCHOBHUTE CH AaKTHBH KaTo MAalUMHU U OOOpyIBaHE U Ja OOMHCIAT
HE3aCTpaxoBaHE Ha JPYrd aKTUBU KaTO CHEeUU(UYHU CKJIAJ0BE, HE3HAUUTEIEH UHBEHTAap M T.H.
3acTpaxoBaHETO HA TE€3H AKTHBHU O3HA4aBa JIEHCTBUTEIIHU Pa3Xxod, HO MOXKE J1a HAMa MPUPOJIHO
6encrtBue. Benpeku ToBa, ako HACTBHIM MPUPOTHO OEICTBHE M TE3U aKTUBU HE ca MOKPUTH OT
3aCTpaxoBKa, TOraBa OT KOMIAHUHUTE MOXE Ja Ce M3UCKBA Jia MOJIy4aT KpPEeIuTH U Ja TMOoHecaT
ONpEACIECHN pa3Xxoau KaTo JIMXBH, TaKCHU U KOMHCHOHHHU. [IpoyuBaHeTo aHanusupa HIKOU
(UHAHCOBM CIIEHApUHU 3a BH3CTAHOBSIBAHE Ha WIETH OT NPUPOAHH OelncTBUs Ha Oa3ara Ha
3aCTpaxOBKH M KPEINUTH, KaTO CPAaBHSABA TEXHUTE NPEJUMCTBA U HEJOCTATHIM 110 OTHOLIEHUE HA
neyagOuTe Ha pa3IndHU BUJOBE KoMaHuu. [lonydyeHuTe pe3ynTatu oT U3ciaeiBaHEeTo 1ie ObIaT
0c0o0€HO TOoJIe3HH 3a (PMHAHCOBOTO yIpaBiieHHe Ha (gupmure. [IpeiokeHusT Moaxon Moke
YCIIEMIHO J1a OBbJie BKJIIOYEH B CIELUATU3UPAaH MOJYJ1 Ha MHPOPMAIMOHHA CUCTEMAa 32 YMHO
yIpaBJIeHUE Ha pUCKa 3a OM3Heca OT MPUPOIHU OeAcTBUA. [IpeyiosKeHUAT MOAX 0] MOYKE YCIIEIITHO
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Ja ObJe BKIIOYEH B CHENMaIM3MpaH MOIyJd Ha MH(POPMAMOHHA CHCTEMA 3a HWHTEIUTE€HTHO
yIIpaBJI€HUE HA pUCKa 3a OU3HEca OT PUPOJHU OEACTBUSL.

1.16. Nikolova V., P. Zlateva, B. Berov, A. Kamburov, D. Velev (2020) Conceptual Model of
Debris Flow Information System. In: 4th International Conference on Information
Technology in Disaster Risk Reduction (ITDRR-2019), IFIP Advances in Information and
Communication Technology, (Eds.: Murayama Y., Velev D., Zlateva P.), Springer, Cham,
vol. 575, pp. 146-158, ISSN: 1868-4238, DOI: 10.1007/978-3-030-48939-7_13, (Scopus,
SJR 2020=0.189; Q3 / WoS){ Lluratu: 2 B 1.4. 2 B Scopus/WosS }, [B.4-3].

The propagation of debris flow changes the ecosystems, increases the solid discharge in the rivers
and dam siltation, and affect infrastructure and people. The compound character of debris flows
requires collection and analysis of various information and for this purpose, the computer
technology and geographic information systems provide great opportunity. The aim of the paper
is to present a conceptual model of debris flow information system, which to be used for risk
assessment and to support decision making. The study emphasizes to factors and prerequisites,
debris flow data, analyses and visualization. A fuzzy logic model for integrated risk assessment of
the debris flow due to the multiple natural factors (as rainfall duration, rainfall amount, slope,
erosion etc.) is proposed. An example of geoinformation portal is presented. The presented model
of debris flow information system can be used in debris flow monitoring and to support decision
making in case of occurrence of this hazardous event. The quantity and quality of the initial data
are the most important elements of the system, of which the results depend on. The possibility of
development and using geoinformation portal allow better communication of the information,
analyses and data management, and increases the opportunity for taking a motivated decision. The
public access to the portal has a great contribution to rising awareness about the debris flows,
increasing the preparedness and mitigating the hazard.

Konuenryasien mozes Ha HH(pOPMalMOHHA CHCTEMA 32 KAJIHO-KAMEHHH MOTOLH

PasnpocTtpaneHnero Ha KalHO-KaMEHHU MOpou (TOTOIM) BOAM IO MPOMEHU B €KOCHUCTEMHTE,
yBEJIMYaBa TBHP/US OTTOK B PEKUTE U CEUMEHTALUSTA B I30BUPUTE, 3acsira HH(PpacTpyKTypa u
xopaTta. CIOXHHAT XapakTep Ha KaTHO-KAMEHHHUTE TMOpPOM HM3UCKBA CHOMpaHEe W aHAIW3 Ha
pasHooOpa3Ha HMH(pOpMalMs W 3a Ta3W 1€ KOMIIOTHPHHUTE TEXHOJOTUU M Teorpad)CKuTe
unpopmannonau cuctemu (I'MC) npenocrapst roaemu Bb3MoxkHOCTH. LlenTa Ha cratusara e na
ce TMpeICTaBH KOHIENTyaJleH MOJe]T Ha MHPOPMAlMOHHA CHCTEMa 3a KaIHO-KaMEHHHU TOPOH,
KOSITO Jia Ce W3IO0JI3Ba 3a OIIEHKA Ha PHCKAa M 3a MOANOMAaraHe Ha B3€MaHETO Ha pPEelIeHUs.
HpquBaHeTo AKICHTHPA HAa q)aKTOpI/ITe N IPEANNOCTABKUTC, JAHHUTC 3a KAJITHO-KAMCHHUTE ITOPOU,
aHAIM3HUTE U BU3yanu3anusta. [IpennoxeH e Mojen ¢ pa3MuTa JOTHKA 32 MHTETpUpaHa OlleHKa Ha
pUCKa OT KaJHO-KAMEHHHM MOpOM, ABJDKAIM CE HAa MHOXECTBO NPUpPOAHU (akTopu (KaTo
MPOIBIKUTEITHOCT Ha BAJIS)KHUTE, KOJMUECTBO Ha BAIGKUTE, HAKIIOH, epo3us u 1p.). [IpencraBen
e mpumep 3a reomH(popManuoHeH TopTal. [IpeIoOKEHUAT KOHIENITyaJleH MoJael Ha
nH(pOpPMaIMOHHA CHUCTEMA 32 KaJTHO-KaMEHHH TIOPOU MOXKeE Jia Ce U3IMO0J3Ba MPU HAOI0IeHUE Ha
MIOPOWTE ¥ IIPY B3EMaHE Ha PEIICHUs B CIIyJail Ha Bh3HUKBAaHE Ha ormacHo chOuTHe. KomaecTBOTO
¥ Ka4eCTBOTO HA BXOJHHUTE JaHHH Ca Ha-BOXKHUTE €NIEMEHTH Ha CUCTEMara, OT KOUTO 3aBUCAT
pesynrartute. Bp3MokHOCTTA 32 pa3paboTBaHe W HM3MOJI3BaHE HAa TEOMH(DOPMAIIMOHEH MOpPTaT
MO3BOJISIBA TI0-7100pa KOMYHUKAIKS HAa WH(OpMAIMATA, aHATU3UTE U YIIPABICHUETO HA TaHHUTE
W yBeJIMYaBa BH3MOXKHOCTTA 32 B3€MaHE HAa MOTHUBHpaHO penieHue. [IyONWIHHSAT JOCTHII JI0
MopTaia uMa TOJISIM TMPUHOC 3a MOBHUIIABaHE Ha OCBEIOMEHOCTTA 33 KAIHO-KaMEHHUTE MOPOH,
MOBHINIABaHE HA TOTOBHOCTTA 3a PEaKIUs M CMEKYaBaHEe Ha OTIACHOCTTA.

1.17. Dimitrova N., P. Zlateva (2019) Stability Analysis of a Model for Phenol and Cresol
Mixture Degradation. In: 10th International Conference on Environmental Science and
Technology (ICEST 2019), IOP Conf. Series: Earth and Environmental Science, vol. 356,
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paper no. 012009, ISSN: 1755-1307, E-ISSN: 1755-1315, DOI: 10.1088/1755-
1315/356/1/012009 (Scopus, SJR 2019 =0.175; Q4 / Web of Science), {I{utatu: 1 B T.4.
1 B Scopus/WoS}, [I'.7-14].

We propose a mathematical model for phenol and p-cresol mixture degradation in a continuously
stirred bioreactor. The model is described by three nonlinear ordinary differential equations. The
novel idea in the model design is the biomass specific growth rate, known as sum kinetics with
interaction parameters (SKIP) of the Mono type. We establish existence and uniform boundedness
of positive solutions. Then we determine the equilibrium points of the model and study their
asymptotic stability. The theoretical investigations are based on the classical dynamic systems
theory. Numerical simulations are included to confirm and fill out the theoretical studies.
Numerical computer simulations were carried out in the computer algebra system Maple.

AHaau3 Ha yCTOﬁ‘IHBOCTTﬁ Ha MOJe€JI 3a pa3rpaskaaHe Ha CMeEC OT (l)eHOJ'[ U KpPe30J1

Hue npeanarame maTemaTHuecku MOJE 3a pasrpaxaaHe Ha cMmec oT (eHONI M p-Kpe3os B
OMOpeakTop ¢ HEMPEeKbCHATO pa30bpkBaHe. MOJENBT Ce ONMUCBA C TPH HEIWHEHHH OOMKHOBEHU
mudepeHnnanHu ypaBHeHus. HoBara uzest mpu pa3paboTBaHeTO Ha Mofenia € crenuduuHarta
CKOpPOCT Ha pacTeXx Ha Ouomacara, M3BECTHa Karo CyMapHa KHMHETHKAa C IapaMeTpu Ha
B3aumoyeiicteue (SKIP) or tum MoHo. YcraHOBsiBa ce CBHLIECTBYBAHETO W paBHOMEpHATa
OTrpaHUUYEHOCT Ha MOJIOKUTEIHUTE perieHus. Cien ToBa onpeaensiMe TOUKUTE Ha paBHOBECHE Ha
MoOZieJla U M3CIe[BaMe TIXHATa aCUMITOTHUYHA YCTOMYMBOCT. TE€OpETUUHUTE M3CIIECIBAHUS CE
OCHOBaBaT Ha KJacHM4ecKaTa TEeOopUs Ha JAVMHAMUYHUTE CHCTEMHM. BKIIIOUEHHM ca YHCIEHU
CHMYJIAlUM 3a IOTBBP)KAABAaHE M JOIBIBAHE HA TEOPETUYHUTE U3CieABaHUs. YucneHure
KOMITIOTBPHH CHUMYJIAllMK Ca U3BHPIICHU B CUCTEMATa 3a KOMITIOThpHA aireopa Maple.

1.18. Zlateva P., S. Hristozov, D. Velev (2019) A Fuzzy Logic Approach for Drone Capability
Analysis on Disaster Risk Assessment. In: Geoinformation for Disaster Managemant
(Gi4DM 2019), Prague, Czech Republic, International Archives of the Photogrammetry,
Remote Sensing and Spatial Information Sciences - ISPRS Archives, vol. 42 (XLII), issue
3/W8, pp. 485-489, ISSN:1682-1750, DOI: 10.5194/isprs-archives-XLI11-3-W8-485-2019,
Accession Number WOS:000684596600076 (Scopus, SIJR 2020=0.367/Web of Science),
{uraru: 3 B T.4. 3 B Scopus/WoS }, [I".7-15].

The paper proposes a fuzzy logic approach for drone capability analysis on disaster risk
assessment. In particular, the use of a fuzzy logic model is proposed to be designed as a multi-
input, single-output hierarchical system. The system inputs corresponds to the linguistic variables,
describing the of levels of the external and internal input factors, which determine the capability
levels of analysed drone in respect to disaster risk assessment. As external input factors are used,
for example: disaster type (flood, landslide, wildfire); weather conditions (wind speed, fog, cloud
cover); operational area (urban, mountain, plain), etc. As internal input factors are considered the
drone characteristics such as drone type, flight performance (stall speed, turn radius, flight
endurance), payload capabilities (camera resolution, accuracy, weight, sensors), etc. The fuzzy
logic system output gives the level of the drone capability on disaster risk assessment in defined
conditions. The model is designed in the software environment Matlab using Fuzzy Logic
Toolbox. Several computer simulations are carried out to validate the proposed model. The
designed fuzzy logic model can successfully be part of an integrated information system for
disaster risk management using drones.

IToaxon ¢ PasMHUTAa JIOTUKA 32 AaHAJIU3 HA Bb3MOKHOCTUTE HA IPOHOBE
IIPpH OIICHKA HA PUCKaA OT OencTBus

CraTusta nmpejyiara mojaxojl ¢ pa3MHUTa JOrMKa 3a aHalIW3 Ha Bb3MOXKHOCTUTE Ha JAPOHOBE MPHU
OlLlIeHKa Ha pucka or OeactBus. [1o-KOHKpPETHO ce mpensara U3MOJI3BaHETO Ha MOJIEN C pa3MUTa
JIOTHKa, KOHTO ce MPOEKTHpa KaTo iepapXuyHa CHUCTEMa C HIKOJIKO BXOJa M €IMH HU3XOf.
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CucreMHHTE BXOJOBE ChOTBETCTBAT HA JIMHTBUCTUYHUTE MPOMEHJIMBH, OMKCBAIM HUBATa Ha
BBHIIHUTE U BBTPEIIHUTE BXOJHU (DAKTOPH, KOHTO OMPEICIST HUBATa HA BH3MOXHOCTHTE Ha
aHaJM3MPAHUs JPOH MO0 OTHOIICHHE Ha OLICHKATa Ha PUCKa OT OencTBHs. KaTo BHHIIHK BXOIHH
dakTOopu ce HM3MOJI3BaT, HAaNpUMeEp: BUA OeicTBue (HABOAHEHHWE, CBIIAYMIIE, TOPCKU MOXKap);
METEOPOJIOTHYHH YCJIOBHS (CKOPOCT Ha BATHPA, MbIJIa, 00JIAYHOCT); OTlepaTUBHA 30Ha (IpajcKa,
IUITAHWHCKA, paBHUHA) U T.H. KaTo BhTpeIHN BXOAHU (AKTOPH CE CYMTAT XaPAKTEPUCTHKHUTE HA
JIPOHA KaTO THUIl HA JIPOHA, MOJETHH XapaKTEPHUCTUKU (CKOPOCT Ha CPHUB, paJdyC Ha 3aBOH,
U3IPBKIIMBOCT HA TMOJIETa), TMOTEHIHAI 3a MOJIE3eH TOoBap (pasjesiuTenHa CIOCOOHOCT Ha
Kamepara, TOYHOCT, TETJI0, CEH30pH ) U T.H. MI3X01bT Ha cHCTeMaTa ¢ pa3MKTa JIOTHKA JITaBa HUBOTO
Ha B3MOXKHOCTUTE Ha JIPOHA OTHOCHO OIICHKATa Ha PUCKA OT OSICTBUS MPH ONPEICTICHH YCIOBHSL.
MogenbT e mpoekTHpaH B codryepHara cpema Matlab ¢ momormnra na Fuzzy Logic Toolbox.
[IpoBeeHn Ca KOMIIOTBPHH CHUMYJAldH 32 BaJIHAUPAHE HA TPCUIOKCHHUS MOJIEI.
[IpoeKTUpaHHUAT Pa3MHUT JIOTMYECKH MOJET MOXKE YCIEHIHO Ja ObJe YacT OT HHTEerpupaHa
nH()OPMAIIMOHHA CHCTeMa 3a YIIPaBJICHUE Ha PUCKA OT OCICTBHSI C MOMOIIITA HA APOHOBE.

1.19. Velev D., P. Zlateva, L. Steshina, I. Petukhov (2019) Challenges of Using Drones and
Virtual/Augmented Reality for Disaster Risk Management. In: Geoinformation for
Disaster Managemant (Gi4DM 2019), Prague, Czech Republic, International Archives of
the Photogrammetry, Remote Sensing and Spatial Information Sciences - ISPRS Archives,
vol. 42 (XLII), issue 3/W8, pp. 437-440, ISSN:1682-1750, DOI: 10.5194/isprs-archives-
XL11-3-W8-437-2019, Accession Number: WOS:000684596600069 (Scopus, SIJR 2020
= 0.367 / Web of Science), {lluratu: 13 B T.4. 6 B Scopus/WoS }, [I".7-16].

Natural and man-made disasters can severely destroy environments and they make conditions
difficult to access the affected areas and to provide assistance. The conditions on-site could be
dangerous and unstable and there is an increasing need for life-saving decisions to be taken quickly
to minimize evolving hazards and to start relief operations. The accurate and timely data gathering
is important to produce a full information about the calamity. In recent disasters drones were
deployed extensively to help find people quickly, provide imminent reliable imagery and data by
flying closer to the ground. They are used to create disaster maps and assess damage after
earthquakes, landslides, hurricanes, etc. The fast transition into the digital age makes new
technologies become available to enhance and expand the drone capabilities in disaster risk
management, such as Virtual Reality (VR) and Augmented Reality (AR). The paper analyzes how
VR can be used to effectively plan operations before extreme events occur by creating disaster
simulations in digital environments, allowing rescuers to train as many times as necessary until
they are able to achieve the necessary capabilities for successful disaster response, including
mastery of life-saving techniques. The paper also analyzes how drones, equipped with cameras,
specialized devices and AR, can be used to create different types of maps that help rescuers locate
critical spots. It is argued that drones, that support technology VR/AR can also facilitate the
location of people in need, can survey constructions to find critical damages, etc.

IIpenn3BukaTe/icTBa NP U3MO0JI3BAHETO HA IPOHOBE  BUPTYaJHa/pa3lIMpeHa peajHoCT
3a ynpasBJieHHe Ha PUCKA OT OeACcTBUS

[IpupoaHuTe M TPUIUHEHUTE OT YOBEKA OEJICTBUS MOTAT CEPUO3HO J1a YHHUIIIOKAT OKOJIHATA CPe/ia
U Ja 3aTPYyIHSABAT JIOCTHIA /10 3aCETHATUTE PAOHM M OKa3BAHETO Ha MOMOII. YCIOBUSATa Ha
3acerHatus oT OeJCTBHUS palloH MoraTt Ja ObJaT OmacHU U HECTAOWIIHM, OpPaJAr KOETO J1a Ma 1
HapacTBala Heo0X0UMOCT OT ObpP30 B3eMaHe Ha KUBOTOCHACSIBAIIM PEIICHHs, 32 1a Ce CBeaaT
JI0 MUHUMYM Pa3BUBAIIUTE CE OMACHOCTH M J1a C€ 3al0YHaT OlepaIiuy 3a mojarnoMarane. TogyHOTO
¥ HaBpEMEHHO ChOMpaHe Ha IaHHU € BAXKHO 32 TIOJTy4aBaHe Ha IMbJIHA HHGOPMAITUS 32 CUTYaIUsITa
B paiioHa Ha OenctBueTo. [Ipu HeoTnaBHAIIHM OEICTBUS YCIENTHO Ca M3IOJI3BAaHU OE3MIIOTHU
JeTaTeHy amapaTy. [[poHOBeTe ce U3MOI3BaT 3a J1a MOMOTHAT 32 OBP30TO HAMHUpAHE Ha X0pa, J1a
OCHUTYPST aKTyaJTHU U HACKIHU U300paKEHUS U TaHHH, KaTO JIETAT M0-0JmM30 10 3emsTa. Te ce
W3MOJI3BAT 3a Ch3JaBaHE Ha KapTH Ha OCJCTBHATA M OIEHKAa Ha MIeTUTE (HAmpuMep: Cliel
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3€METPECEeHHUs, CBIAUUINA, YpParaHu U T.H.) Bbp3usaT npexo KbM JUTrHTaIN3aus IPaBU JOCTBITHU
HOBUTE TexHosoruu (karo BupryanHa peanHocT (VR) u pobGaBena peamnoct (AR)) 3a
no00psiBaHe M pa3lIMpsiBAaHE HA Bb3MOXHOCTHTE Ha JPOHOBETE NP YIPABICHHE Ha PUCKA OT
6enctBus. B craTusra ce aHanu3upa kak VR Moxke /1a ce u3moi3Ba 3a e(heKTUBHO IJIaHWpaHe Ha
olepaluy, Mpeiu 1a HaCTBIAT eKCTPEMHHU ChOUTHS, UpEe3 Ch3aBaHe Ha CUMYJIAllUK Ha OeICTBUS
B IIU(POBH CPEH, KOETO MO3BOJSABA HA CIIACHTEIHMTE J1a TPEHHPAT TOJKOBA IBTH, KOJKOTO €
HE00X01UMO, 10KaTo OBJIaT B CbCTOSIHUE J1a TIOCTUTHAT HEOOXOUMHUTE CIIOCOOHOCTH 3a yCIeIlIHa
pcaKknus npu 6€I[CTBI/I$I, BKIIIOUHUTCIIHO OBJIaJAsIBaHC Ha KHUBOTOCIIACABAIII TCXHHUKU. AHaJ]I/I3I/Ipa
ce ChlIO, Kak JIpOHOBE, 000py/IBaHU C KaMepu, Cleluanu3upaHu ycrpoictBa u AR, morar na
ObJIaT M3II0JI3BaHM 32 Ch3/1aBaHE HA Pa3IMUHU BUIOBE KapTH, KOUTO Ja IIoMarar Ha CIIaCUTEIIUTE
Jla JIOKAJM3UpaT KpUTHYHM Touku. OOOCHOBaBa ce, Y€ JPOHOBETE, KOUTO MOAIbpXKAT
texHosorusita VR/AR MoraT na ynecHST HaMHpaHETO Ha Xopa B HYXKIa, MOTAT Ja M3CJIeABaT
KOHCTPYKLIMH, 32 Ja OTKPUBAT KPUTUYHU MIOBPEIHU U T.H.

1.20. Zlateva P. (2019) Sliding mode control of biogas production by anaerobic digestion with
addition of acetate. In: International Conference on Green Energy and Environment
Engineering (CGEEE 2018), Open Access proceedings in Environment, Energy and Earth
Sciences(E3S); E3S Web of Conferences (Volume Editor: Y. Wang), EDP Sciences
Publisher, vol. 93, paper no. 03002, ISSN:  2267-1242, DOI:
10.1051/e3sconf/20199303002 (Scopus, SIR 2019=0.166; Q4), [I'.7-17].

Biogas production by anaerobic digestion with addition of acetate is considered. Sliding mode
control for regulation of the biogas flow rate using the addition of acetate as a control action is
proposed. The control design is carried out with direct use of nonlinear model and expert
knowledge. Chattering phenomena are avoided by realizing the sliding mode with respect to the
control input derivative. The state variables, external disturbance, process output and control input
are varied in the known intervals. The performance of the designed sliding mode control is
investigated by varying the process set point and the uncertain process parameters, which
reflecting the influence of the external disturbance. The excellent performance of presented control
is proved through simulation investigations in software environment Matlab using Simulink.

YHpaBJIeHHe B PEKUM HaA XJI'b3raHe Ha MPOU3BOACTBOTO Ha ouoras qpe3 anaepoﬁﬂo
pasjiarale ¢ JA00aBsIHE HA alleTaT

Pasriexma ce mpoM3BOJACTBOTO Ha OMOTa3 upe3 aHaepoOHO pasjaraHe ¢ Jo0aBsHE Ha aleTar.
[IpenyioskeHO € yrnpaBiIeHUE B PEKUM Ha XJTb3raHe 3a peryjiupaHe Ha nedura Ha Ouoras, KaTo ce
U3I10J13Ba JOOABSHETO Ha alleTaT KaTo yIpaBisBaiio aeicTere. [[poekTHpaHeTo Ha yIpaBIeHUETO
CE M3BBPIIBA C IUPEKTHO M3IOJI3BAHE HA HEJIMHEEH MOJIEN M €KCIICPTHH 3HaHUs. SIBICHUATA Ha
TPEITeHE B yIPaBIISIBAIIOTO B3ACHCTBUE Ce H30rBAT Ype3 pealu3upane Ha Pe)KUMa Ha TUTh3raHe
[0 OTHOIICHHWE Ha MPOW3BOJIHATA HA YIPaBIsABalIMS BXOA. [I[pOMEHJIIMBUTE Ha CHCTOSIHHETO,
BBHIIHUTE CMYIIEHHUS, U3X0/1a Ha MpoIieca U BXO0JIa 3a YIPaBJICHHUE C€ MIPOMEHST B M3BECTHUTE
uHTepBaIU. EQEKTUBHOCTTAa HAa MPOSKTUPAHOTO YIPABJICHUE B PEKUM Ha XJIb3raHE Ce U3CIeIBa
Yype3 IpOoMsIHA B 3a/1aJIcHaTa CTOMHOCT Ha M3X0/IHATa IIPOMEHJIMBA U HEOTIPEICICHNUTE MapaMeTpu
Ha Tpoiieca, KOUTO OTPa3sBaT BIMSHUETO HA BHHIIHUTE CMYIeHUs. OTIMYHOTO MPEJICTaBsIHE Ha
NPEUTOKEHOTO YIIPaBJIEHUE € J0Ka3aHO Ype3 CUMYIIAIlMOHHN H3CIIeABaHUs B cCOPTyepHaTa cpenia
Matlab ¢ momorrra ma Simulink.

1.21. Galabov M., Zlateva P. (2019) Analysis of the Natural Disaster Impact on the Company’s
Economy by a Modified Dupont Model. In: 19th International Multidisciplinary Scientific
Geoconference, (SGEM 2019 — Albena), 30 June-6 July 2019, Albena, Bulgaria, vol. 19,
issue 5.3, pp. 53-60, International Multidisciplinary Scientific GeoConference Surveying
Geology and Mining Ecology Management, SGEM, ISSN: 1314-2704, DOI:
10.5593/sgem2019/5.3/S21.007 (Scopus, SJR 2019=0.232; Q4), {luraru: 1}, [I'.7-18].
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The aim of the paper is to analyze the impact of natural disasters on the economic activity of
companies by a modified DuPont model. The proposed modified DuPont model includes ratios
for economic efficiency, profitability and financial autonomy. Usually the DuPont analysis model
is used to evaluate the component parts of a company's return on equity (ROE). This allows an
investor to determine what financial activities are contributing most to the changes in ROE.
DuPont analysis divides ROE into its constituent components to determine which of these factors
are most responsible for changes in ROE. Several calculations have been performed with the
proposed model. Indicator values are varied to analyze the impact of different natural disasters on
the economic activity of companies. The proposed modified DuPont model can be successfully
used to plan, analyze and control different aspects of economic activity of the companies, which
are affected by natural disasters. The proposed modified DuPont model is planned to be included
as a specialized module in an integrated information system for natural disaster risk assessment

AHaJIM3 HAa Bb3/1€iiCTBHETO HA MIPUPOAHUTE OeJCTBUA BbPXY HKOHOMHUKATA HA (pMpMa upe3
Moaupuuupan Mmoaesa Ha {ronon

Ilenta Ha craTusATa € Ja Ce aHalIM3Upa BIUSHUETO HAa MPHUPOJHUTE OCACTBUS BBPXY
MKOHOMHYECKaTa JeHHOCT Ha (upmute upe3 moaupuiupan moaen Ha DuPont. TIpennoxenusr
Monudunupan Mozaen Ha DuPont BkitouBa KOEpUIIMEHTH 3a HMKOHOMHUYECKa €(EeKTHBHOCT,
peHTa0mIHOCT U (UHAHCOBA aBTOHOMHOCT. OOMKHOBEHO MOJENbT 3a aHanu3 Ha DuPont ce
M3I0JI3BA 32 OIICHKA Ha ChbCTAaBHUTE YaCTH Ha Bb3BpblaeMocTTa Ha kanuTana (ROE) na ¢pupmara.
ToBa 1o3B0oJIsIBa HA UHBECTUTOPA JIa OTIPEIENIN KOU (PMHAHCOBU JICWHOCTHU JOIIPHHACST Haii-MHOTO
3a npomenute B ROE. Ananu3st Ha DuPont paznens ROE Ha cbcTaBHUTE My KOMIIOHEHTH, 3a J1a
onpeaenu Kou OT Te3u (pakTopu ca Hail-orroBopHH 3a npomeHute B ROE. C npeanoxxenus
MoauduIpaH MOJeN ca HalmpaBeHW MHOXKECTBO KOMIIOTHPHHU u3uMcieHus. CTOWHOCTUTE Ha
3a/1aJICHATE UHIAUKATOPUTE Ca IPOMEHEHU 32 J1a CE aHAIIM3KPA BIMSHUETO Ha Pa3IUYHU IPUPOIHU
OelcTBUSA BHPXY MKOHOMHYECKATa JAeWHOCT Ha ¢upmure. [Ipemioxenust moauduurpad Moaen
Ha DuPont Moke ycrienmHo 1a ce U310J13Ba 3a IJIaHUPaHe, aHAJIM3 ¥ KOHTPOJT Ha PA3JIMYHY aCIIEKTH
0T HMKOHOMHMYECKaTa JeMHOCT Ha (UPMM, KOMTO ca 3acerHaTd OT NPUPOAHU OEICTBHUIL.
[MpennoxenusT Moaudunupan moxaen Ha DuPont ce mpenBmwxkna na Oble BKIIOUEH KaTo
crienManu3upad MOlyJl B MHTErpupaHa HHPOPMAaILlMOHHA CUCTEMa 3a OLIEHKa Ha pUCKa 3a OM3Heca
OT MPUPOJTHU OCJICTBUA.

1.22. Zlateva P., N. Dimitrova, R. Shukerska (2019) Weather Derivatives as Tools for Financial
Management of Natural Disaster Risk. In: 19th International Multidisciplinary Scientific
Geoconference, (SGEM 2019 — Albena), 30 June-6 July 2019, Albena, Bulgaria, vol. 19,
issue 5.3, pp.945-952, International Multidisciplinary Scientific GeoConference
Surveying Geology and Mining Ecology Management, SGEM, ISSN: 1314-2704, DOI:
10.5593/sgem2019/5.3/S21.119 (Scopus, SIR 2019 =0.232; Q4), [I'.7-19].

The purpose of the paper is to analyze the essence, characteristics and capabilities of weather
derivatives as successful tools for financial management of natural disaster risk. In particular, it is
considered the risk from natural disasters due to climate-related events (weather-related hazards),
such as extreme precipitations and temperatures, storms, heatwaves, snowfalls, floods and
droughts. The paper importance is based on the reasoned expectations that climate change will
increase the frequency and intensity of weather-related hazards, which in turn will adverse impact
on the economic and sustainable development of the companies. It is stated that the weather
derivative is a financial contract whose payoff depends upon weather variables (underlying asset)
such as temperature, precipitation or wind, observed at a fixed location during a specified interval
of time. These derivatives are very suitable for industries whose profitability is largely determined
by the weather-related hazards. It is demonstrated that an industrial farmer loses whenever there
is too much rain (flooded lands) or not enough rain (droughts). It has also been shown, that usually,
energy producers and energy consumers enter into the weather derivative contracts. Weather
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derivatives as tools for financial risk management of natural disasters can be successfully
incorporated into a specialized module of a disaster risk management information system.

KianmaTuunuTe 1epuBaTH KaTO0 HHCTPYMEHTH 32 GUHAHCOBO YIIPaBJieHHE HA PUCKA OT
NPUPOAHH OeCTBUSA

Ilenta Ha cTaTHATa € Ja Ce aHAIM3MPAT CHIIHOCTTA, XaPAKTEPUCTUKUTE M BH3MOKHOCTHUTE Ha
KIIMMATUYHUTE JICPUBATH KAaTO YCTCIIHU MHCTPYMEHTH 32 (PMHAHCOBO YIPABIICHUE HA PHUCKA OT
npupoanu OenctBus. [lpuema ce, 4e PUCKBT OT HMPUPOJIHU OCJICTBUSA CC JBDKA Ha CHOUTHS,
CBBP3aHU C U3MEHEHHUETO Ha KiuMaTa (IT0-KOHKPETHO, CBhP3aHU C METEOPOJIOTHUHUTE YCIIOBHUSA),
KaTO EKCTPEMHHM BaJICXKU M TeMIIEpaTypH, OYpH, TOIUIMHHH BBJIHU, CHETOBAJIC)KH, HABOIHCHHS U
Cylu. AKTyalTHOCTTa Ha HACTOSIIOTO MU3CJIEIBAHE CE OCHOBAaBa HA OOOCHOBAHUTE OYAKBAHUS, Ye
M3MEHEHHETO Ha KJIMMATa III¢ yBeJInyaBa 4eCToTaTa i MHTEH3UBHOCTTA HA CBBP3aHUTE C KJIIMMaTa
OMMACHOCTH, KOETO OT CBOsl CTpaHa II¢ OKa3Ba HEONArompusITHO BB3JACHCTBHE BBPXY
MKOHOMHYECKOTO U YCTOHYHMBO pa3BuTHE Ha ¢pupmute. [Tocodra ce, ye KIMMaTHUYHUTE JCPUBATH
ca (PMHAHCOBM JOTOBOPH, YMATO Ne4aada 3aBUCH OT KIMMATHYHU MPOMEHINBH (0a30BH aKTUBHU)
KaTo TeMIIepaTypa, BaJIC)KU MM BATHD, HAOJIOJaBaHU Ha OIMPENEIICHO MSCTO Mpe3 OpeesicH
WHTEPBAJl OT BpeMe. Te3u JAepuBaTH ca MHOTO TIOJIXOJISIIH 32 HHIAYCTPUH, YUSATO JOXOTHOCT JIO
roJIsiIMa CTETICH Ce OINPE/IEIis OT OMACHOCTUTE, CBhP3aHH C METEOPOJIOTUYHUTE YCiioBus. [TokaszBa
ce, Y€ 3eMECIICKHTE MPOM3BOAMTET T'YOST BCEKH BT, KOTATO MMa MPEKAICHO MHOTO IBXKI
(HaBOJHEHW 3€MM) WIM HeJocTaThbueH abxka (cyma). OO0ocHOBaBa ce, TMOJE3HOCTTa Ha
KIIMMaTUYHUATE JICPUBATH 32 MPOM3BOJAMUTEINTE W NOTpeOuTenure Ha eHeprus. KimMaTtuaaurte
JICpUBATH KAaTO MHCTPYMEHTH 3a (DMHAHCOBO YIpaBJICHUE HA pUCKa 3a OW3HECa OT MPUPOIHU
OeJICTBUS YCIICIITHO MOTAT JIa CE BKJIFOYAT B CIICIUAIM3UPAH MOIYJ Ha HH(POPMAIMOHHA CHCTEMA
3a yIpaBJlieHHE Ha PUCKa OT MPUPOIHU OCICTBUS.

1.23. Nikolova V., P. Zlateva, I. Dimitrov (2019) Geological — Geomorphological Features of
River Catchments in Flood Susceptibility Assessment (on the Example of Middle Struma
Valley, Bulgaria). In: 3th International Conference on Information Technology in Disaster
Risk Reduction (ITDRR-2018), IFIP Advances in Information and Communication
Technology (Eds.: Murayama Y., Velev D., Zlateva P.), Springer, Cham, vol. 550, pp. 76-
96, ISSN: 1868-4238, DOI: 10.1007/978-3-030-32169-7_7 (Scopus, SJR 2019=0.209;
Q3/WoS), { Lluratu: 8 B .4. 4 B Scopus/WoS }, [B.4-4].

The geological-geomorphological features of the river catchments control flood propagation by
influencing the surface runoff and its redistribution to surface and underground flow. The paper
analyses the geological-geomorphological susceptibility to floods in a part of the river Struma
valley — Municipalities Kresna and Strumyani (Bulgaria, EU). The following parameters are
considered: lithology (presented by water permeability, capacity and type of rock reservoirs),
distance from streams/river, slopes and fluvial landforms. Raster layers for each one of these
parameters are created in geographic information system (GIS) environment and susceptibility
rates are assigned. The flood susceptibility map is elaborated by spatial weighted sum overlay of
the raster layers. The results show that the susceptibility is the highest in the low part of the valley,
south of Kresna. The susceptibility of flooding is not equal over the whole area of the floodplain
but depends on the retention capacity of the alluvial deposits and the hydrogeomorphological state
of the floodplain. The river bank height above the water level and the river bed type are also taken
into consideration by application of fuzzy logic. Using the fuzzy logic minimizes some
imperfections of the initial data and gives good results in data-scarce areas. The fuzzy logic model
is designed as a two-level hierarchical system with three inputs and one output in Matlab. The
system output gives the complex assessment for geological-geomorphological flood susceptibility
of study area regarding the interaction of the three inputs. The results of the current research aim
to direct the attention of planning experts and decision-makers to the importance of geological-
geomorphological parameters in flood management and can be considered as a first step of flood
hazard assessment.

18



I'eosioro-reomopo.10:kKM 0cOOEHOCTH HA peYHHUTE BOJIOCOOPH NMPH OIlEHKA HA
NMOJAATJMBOCTTA OT HABOJHeHUs (HAa mpuMepa Ha JoiuHaTa Ha Cpeana Ctpyma, bbarapus)

['eonoro-reomMmopdoIOKKUTE ~ OCOOEHOCTH ~ HA  pPEYHHTE  BOAOCOOPHM  KOHTPOJUPAT
pa3npoCTPAHEHUETO HAa HABOJHEHUSATA, KaTO BIMSST BbPXY IOBBPXHOCTHHS OTTOK U HErOBOTO
npepasnpesiesiecHie B MOBBPXHOCTEH M IMOJ3eMEH. B crartuara ce aHajau3upa TIeosoro-
reoMop¢oI0KKaTa MOAATIMBOCT KbM HABOAHEHUS B YacT OT JAoJMHATa Ha peka CTpyma — OOIuHH
Kpecna u Crpymsuu (bearapus, EC). Pasrnmexnar ce ciaegHuTe mapaMeTpH: JTUTOJIONKKH
(BOZOIPOMYCKIMBOCT, KaAlIUTET U BUJ HA CKAJTHUTE PE3epBOApH), OTCTOSHUE OT MOTOIH/PEKH,
ckionoBe u ¢ayBuanau Gopmu. B I'C ca cb3ganenu pacTepHu clioeBe 3a BCEKU €IMH OT Te3U
napaMeTpy U ca 3aJaJieH1 HUBa Ha noaaTiauBocT. Kaprara Ha HoJaTyIMBOCTTa KbM HABOJHEHUS €
CbhCTaBEHA Ype3 IMPOCTPAHCTBEHO CyMapHO HAacjlarBaHe Ha pacTepHUTE CJIOEBE C TEKECTHU
KoepuuueHTH. Pe3ynraruTe moka3BaT, 4e MOJATIMBOCTTa € Hal-BUCOKAa B HHCKaTa 4acT Ha
nonuHaTta, 10kHO oT Kpecna. [TogatnuBocTTa KbM HaBOJAHEHMSI HE € €HAKBA 3a LisjiaTa IUIONI Ha
JOJMHHOTO JbHO, a 3aBUCH OT 3aibpiKalllis KamaluuTeT Ha alyBUAJHUTE HAcjlaru u
XUAPOreoMop(OTIOKKOTO CHCTOSHUE HA 3aJMBHUTE Tepacu. BucoumHaTta Ha pedHust OpsAr Haj
HUBOTO Ha BOJiaTa ¥ TUIIa HAa PEYHOTO JIETJIO0 ChIIO C€ B3eMaT IPEBU/ Upe3 Ipujlaraie Ha pa3MuTa
jgoruka. M3mon3BaHeTo Ha pa3MuTaTa JIOTUKa MHHHMH3UpPAa HSIKOM HECHBBPIICHCTBA Ha
I'bPBOHAYAJIHUTE JAHHU U JlaBa JOOpHU pe3ynTatd B O0JACTU C OCKBAHMU JaHHU. MoJensT ¢
pa3MuTa JIOTHUKA € MMPOEKTHPAH KaTo iiepapXuyHa CUCTEMA Ha JIB€ HUBA C TPH BXOJ1a M €MH U3X0]T
B cpena Ha Matlab. M3xoabT Ha cucTeMara JaBa KOMIUIEKCHA OI[EHKA 32 T€0JIOT0-TeoMOP(HOII0KKa
MOJIaTIMBOCT KbM HABOJHEHHUS Ha U3CIIeIBaHATa 00JIACT MO OTHOIIEHUE Ha B3aUMOICHCTBUETO Ha
TpUTE BXoAa. Pe3ynraTute OT HaCTOSILIOTO U3CIIEABAaHE UMAT 3a LI Ja HacoyaT BHUMAHHUETO Ha
eKCIIepTUTE MO IUIAHHpaHe ¢ B3EMalIUTe peHIeHHs KbM 3HAYEHHETO Ha TIeoJoro-
reoMop(OI0KKUTE MapaMeTpH NP YIPABICHUETO Ha HABOJHEHUSITA U MOTaT Ja ce pas3riexaaT
KaTo IMMbpBa CTHIIKA OT OLEHKATa Ha OMACHOCTTa OT HAaBOJHEHHUS.

1.24. Nikolova V., E. Dimitrov, P. Zlateva (2019) Geoinformation Approach in Soil Erosion
Susceptibility Assessment — A Tool for Decision Making: Case study of the North-Western
Bulgaria. In: 2nd International Conference on Information Technology in Disaster Risk
Reduction (ITDRR-2017), IFIP Advances in Information and Communication Technology
(Eds.: Murayama Y., Velev D., Zlateva P.), Springer, Cham, vol. 516, pp. 190-201, ISSN:
1868-4238. DOI: 10.1007/978-3-030-18293-9_16, (Scopus, SIJR 2019 = 0.209; Q3 / Web
of Science), [B.4-5].

Geoinformation Approach in Soil Erosion Susceptibility Assessment — A Tool for Decision
Making: Case study of the North-Western Bulgaria

The soil erosion considered as one of the most serious environmental problems in a global and
regional scale. The development of the process could have negative impact on water, vegetation
and ecosystem on the whole, as well as to influence on the quality of life. If the process in not
mitigated in long term it could change the topographic surface and to trigger geomorphological
hazards. The research on soil erosion requires analysis of large volume of information about soil
properties topographic surface, precipitation and land use. In the current research GIS technology
is used for building the database, spatial analysis and visualisation of the results. The Universal
Soil Loss Equation (USLE) is applied in Map Algebra and spatial distribution of soil losses is
presented. The results are considered in relation to land use, particularly arable lands and
vineyards. The application of USLE and generated model of soil erosion show that the investigated
area is not severely affected by erosion processes. A special attention should be given to the hilly
land and steep slopes of the river and gullies. In case of deforestation there is a risk of increasing
the erosion processes is in the high parts of the mountain. The time of the year in which the
vegetation/land cover data has been collected influences on the result of the research and should
be taken into account in analysis of values of soil erosion. The vegetation data for current model
is calculated using satellite data acquired in September (Sentinel-2) when the crops are collected.

19



The application of information technologies provides opportunities for easy processing of data and
updating the model by adding new data which can be used by territorial planning experts, local
authorities and farmers in planning process, monitoring and mitigating the soil erosion.

I'eouHpopManHOHEH MOAX0A MPH OLIEHKA HA MOJAATIMBOCTTA HA MOYBATA KbM €PO3Usl —
HHCTPYMEHT 32 B3eMaHe Ha peuteHusi: npumep ot CeBepo3anaana bvarapus

Eposusra Ha moyBaTa ce cUmTa 3a €1H OT Hail-CepPUO3HUTE €KOJIOTHYHU MPOOJIEMHU B CBETOBEH U
peruoHaieH Mamniad. Pa3BUTHETO Ha Mpoleca MOXe J1a OKaXXe OTPHUIIATEIIHO BB3ACHCTBUE BBPXY
BOJIMTE, PACTUTEITHOCTTA U €KOCUCTEMHTE KATO IISUT0, KAKTO U Jia TIOBIIMsE BbPXY Ka4yeCTBOTO Ha
XKHUBOT. AKO TpOIEChT HE OBJE CMEKYCH B JIBJITOCPOYEH IUIAH, TOM MOXE Jia MPOMEHHU
Tororpadckara HOBbPXHOCT M Jia MPEeIU3BHUKA OMAacHU reoMop(oIokKKHU mpouec. M3cnenBaneTo
Ha epo3usTa Ha TOYBATa U3MCKBA aHAJIM3 HA TOJISIM 00eM MH(OpMAIIKs 3a CBOMCTBATA HAa TOYBATA,
Tornorpadckara MOBBPXHOCT, BAJIECKUTE M 3EMENOJI3BAHETO. B HACTOAIIOTO H3CiEABaHE €
usnon3Bana ['MIC TtexHomorusita 3a W3rpaxkiaHe Ha 0a3a JaHHU, MPOCTPAHCTBEH aHAIHN3 W
BU3yalIM3alusl Ha pesynratute. Upe3 kapTHa anreOpa ca WM3YUCICHH IOYBEHH 3aryOu dpes
YHHUBEPCATHOTO ypaBHeHHE 3a 3aryba Ha mouBa (USLE) u e mpenctaBeHO HMpOCTPaHCTBEHOTO
pasmnpezeneHue Ha 3aryoute. Pesynrarure ce pa3riexxaar BbB Bpb3Ka ChC 36MEIMOI3BAHETO H I10-
crenuanHo 3a oopadorsaemu 3eMu u yo3s. [Ipunaranero Ha USLE u reHepupanus mojien Ha
epo3usi Ha TOYBaTa IMOKa3BaT, Y€ M3CJIEABAaHATA IUJION] HE € CHJIHO 3acerHaTa OT €pO3MOHHU
npouecu. CrenuanHo BHUMaHHe TpsOBa /a ce o0ObpHE HAa XBIMHUCTHTE TEPEHU U CTPHMHUTE
CKJIOHOBE Ha pekuTe. B ciryuaii Ha o0e3ecsiBaHe ChIIECTBYBA PUCK OT 3aCHIIBAaHE HA €PO3UOHHHTE
IPOIIECH BbB BUCOKUTE YaCTH OT U3CJIeIBaHATa TEPUTOPHS. BpeMeTo Ha rogauHata, mpe3 KoeTo ca
CchOpaHM JTaHHUTE 32 PACTUTEIIHOCTTA/3eMHATa IMOKPUBKA, OKa3Ba BIUSHUE BBPXY pe3yiTaTa OT
U3CIICIBAHETO U TPsOBa Ja ce B3eME NPEIBHJ NPU aHajIKM3a HA CTOMHOCTUTE HA €pPO3HsTa Ha
noyBara. JlaHHWTE 3a pPACTHUTETHOCTTa 3a TEKYHIUS MOJEN Ca HW3YHCICHH IO JaHHH OT
MHOTOKaHAJIHU CaTEIUTHU M300paxeHus (Sentinel-2), 3a Mecell cenTeMBpU KOTraTto ce chOupar
KYJITYPHUTE YU 36MHTE Ca CBOOOIHH OT pacTHTETHOCT. [IpuiaraneTo Ha KOMITFOTHPHU TEXHOJIOTUN
MPeoCcTaBsl BH3MOKHOCTH 32 JieCHa 00paboTKa Ha JaHHUTE U aKTyalu3upaHe Ha MoJena upe3
no0aBssHe Ha HOBH JIaHHHW, KOMTO MOTAT Jla OBJIaT M3MOJI3BAHU OT CKCIEPTH M0 TEPUTOPUATHO
IUTaHUpaHe, MECTHU BJIAacTU U (hepMepu B Ipolieca Ha MIIaHUPaHe, MOHUTOPUHT M CMEKYaBaHe Ha
€po3usiTa Ha TI0YBATA.

1.25. Nikolova V., P. Zlateva, (2019) Complex Geoinformation Analysis of Multiple Natural
Hazards Using Fuzzy Logic. Lecture Notes in Geoinformation and Cartography,
Intelligent Systems for Crisis Management. (Eds,: Altan, O., Chandra, M., Sunar, F., Tanzi,
T.), Springer Nature, pp. 107-131, ISSN: 1863-2246, ISBN978-3-030-05329-1,
DOI: 10.1007/978-3-030-05330-7_5 (Scopus, SJR 2021=0.242; Q2 / Web of Science), {
[uraTtu: 3 B T.4. 2 B Scopus/WoS }, [B.4-6].

The analysis of the multiple hazard is done on the example of floods and landslides susceptibility
assessment and taking into account the data about active landslides and possible floods in the upper
part of the river Luda Kamchia catchment. The lack of historical observations is considered as a
limiting factor of the research. The results of overlay analysis show that under moderate and high
level of hazard are around 0.5% of the investigated area. Nearly 34% of the area are estimated with
low level of hazard and around 65%—with very low. Adding additional factors in fuzzy model
and considering the relation between these factors and their role in hazard occurrence could modify
the previously received values of hazard level. The interaction between hazards factors is analysed
by AHP. The analysis shows the main role of rainfall and flow accumulation, better expressed at
floods hazards than at landslides. The advantages of the presented methodology for complex
analysis of multiple natural hazards by application spatial analyses in GIS environment is that it
gives an information about the total hazard rate as well as for each one of the observed hazards. It
also allows to consider the factors triggering the particular hazardous event and this can be used
by decision makers to take the relevant action in the particular situation. A fuzzy logic is applied
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to determine the total level of natural hazards and to analyse the interaction between factors and
their reflectance on the hazard. The results of fuzzy logic approach strongly depend on the way of
setting the hazard factors in the different inputs, the chosen membership functions and defined
inference rules. The GIS data base built as a result of the research can be easily updated and allows
adding new factors of hazard which enable expanding the analyses. The suggested models of
hazard susceptibility and common hazard level can be used as a first stage of multiple risk
assessment and are tools to support decision makers and planning experts in the process of
mitigating the impact of hazardous event and better territorial development.

Komniekcen reonngopManioHeH aHAIU3 HA CBbP3aHU NPUPOJAHH ONACHOCTH € MOMOIITA
HA pa3sMHUTa JOTuKa

AHaJIN3BT HAa KOMIUIEKCHATa OIIACHOCT € HAallpaBeH Ha IpUMepa Ha OLIEHKa Ha M101aTJIMBOCTTA KbM
HABOJHEHHUS M CBJIAYMINA M KaTO CE B3eMaT MPEABH/I JaHHUTE 32 AKTUBHU CBIIAYMIIA U Bb3MOXKHU
HABOJHEHUs B TOpHaTa 4acT Ha BojpocOopa Ha peka Jlyna Kamums. Jluncara Ha ucropuuecku
HaOJIIOJICHNS Ce CUMTa 3a OrpaHmyaBail (akTop Ha m3cieABaHeTo. Pe3ynTaTture OoT aHanmsa Ha
IPOCTPAHCTBEHOTO HACJIAarBaHETO Ha MH(POpMAaLUATa IOKa3BaT, 4ye M0 yMEpPEeHa U BUCOKA CTEIEeH
Ha ornacHocT ca okoio 0,5% ot uzcneasanara mioml. biuzo 34% ot paiioHa ce olieHSIBaT ¢ HUCKO
HUBO Ha OINACHOCT M 0KO0JIO 65% - ¢ MHOro HUCKO. JI06aBSIHETO Ha JAONBIHUTEIHU (pakTOpU B
pasMUTHS MOJEN W OTYMTAHETO Ha BpbB3KaTa MEXAYy Te3W (PAKTOpW M TAXHATA POJIS IPH
Bb3HUKBAHETO HAa OMACHOCT MOJKE J1a IPOMEHHU IOJIYYEHUTE MO-PaHO CTOWHOCTH Ha HUBOTO HA
ormacHocT. BzammoneiictBuero Mexay (akropu 3a mposiBa Ha CBJIAYMIAa W HABOJHEHUS €
aHAJIM3UPAHO Ype3 aHAMTUYEH HepapXxuueH npouec. AHAIU3bT 10Ka3Ba, Y€ OCHOBHATA POJIs Ha
BAICKHUTE W aKyMyJIMPAaHETO Ha IUIOIIHHUS OTTOK € MOo-100pe H3pa3eHa IpH TPOSIBUTE Ha
HaBOJHEHHUs, OTKOJIKOTO NpH cBiauuina. [IpenumcrBara Ha mpeicTaBeHaTa METOIOJIOIHs 3a
KOMIUIEKCEH aHaJIM3 Ha CBBP3aHM NPUPOJHU OMACHOCTH 4Ype3 TNPWIOKHHU IMPOCTPAHCTBEHU
ananmu3u B 'MC cpena e, ue naBa uH@opmMarus 3a o01aTa CTENeH Ha OACHOCT, KaKTO U 3a BCSKa
enHa OT HaOJIOJaBaHWTE OMACHOCTH. MeTonojorusara, ChIIO Taka MO3BOJIABA Ja CE€ B3eMar
npeaBua pakTopute, NpeIn3BUKBAI KOHKPETHOTO OMTACHO ChOUTHE U TOBA MOXKeE J1a C€ U3I0JI3Ba
OT JIMIIaTa, B3EMallld PEIICHHUS 32 CHOTBETHHUTE JEHCTBHS B KOHKPETHATa PHCKOBA CHTYAaIlWs.
[TpunoxeHa e pa3MuTa JIOTHKA 3a ONpe/esHe Ha O0IIOTO HUBO Ha NMPHUPOJHHU ONACHOCTH U 32
aHaAJTM3MpaHe Ha B3aMMOJICHCTBHETO MEKIY (DAaKTOPUTE U TAXHOTO OTPAKEHHE BHPXY OMACHOCTTA.
Pe3yntature oT mojaxoja Ha pa3MuTaTa JIOTMKAa CHUJIHO 3aBHCAT OT HauMHA Ha 3a/laBaHe Ha
puckoBuTe (HaKTOpH B pa3NMUYHUTE BXOJOBE, M30paHUTE (PYHKIUM HA TPUHAUICKHOCT |
nepuHUpaHUTE MpaBUia 3a M3BOJA. B Ta3um Bpb3ka MOXKEM Jla KakeM, 4e pa3MUTaTa JIOTUKA €
CyOeKTHBEH METOJI M 3aBHCH OT 3HAHUSTA U BB3TJIea Ha EKCIIepTa BbPXY MOJICTTUPAHNUTE SBIICHHUS.
['NC 6a3ara naHHM, U3rpajieHa B Pe3yiITaT Ha U3CIEeIBAHETO, MOXKE JIECHO Ja CE aKTyallu3upa u
MO3BOJIsIBA J00aBsiHE Ha HOBU (DAaKTOpHM HAa OMACHOCT, KOWTO Ja BOJAT JO pa3lIMpsIBaHE Ha
aHamusuTte. [IpemnoxkeHnTe MOAEIM Ha MOJATIMBOCT KbM IpPOsiBA HA ONACHU SIBJIEHUS U OOIIO
HUBO Ha OIACHOCT MOTaT Jla C€ M3IOJI3BAT KaTO ITbPBH €TaIl OT OI[EHKAa Ha CBBP3aHU MPHUPOIHU
OMacHOCTH. MeTOI0NIOTUATa M ChbCTAaBEHUTE MOJEIN MOTaT Ja Ce M3MO0JI3BaT KaTo MHCTPYMEHTHU
3a MOJIKperia Ha B3eMAIIlUTe PEIIeHHUs M eKCIIEPTUTE 110 TUTaHUpaHe B TpoIleca Ha CMEKYaBaHe Ha
BB3/ICHCTBUETO HA HEOIArONPHUATHU M OTIACHU NMPUPOJIHU MTPOLIECH, U 32 IO-00pO TEPUTOPHATTHO
pa3BUTHE U YCTONYUBOCT.

1.26. Dimitrov D., P. Zlateva, D Velev (2018) A Methodology for Designing an Information
System for Road Infrastructure Monitoring and Traffic Management in Disasters, In: 8th
International Conference on Environment Science and Engineering (ICESE’2018),
Barcelona, Spain, IOP Conf. Series: Earth and Environmental Science, (Eds.: Eguchi K.,
Quanrud D., Takagi H.), vol. 167, paper number 012044, ISSN: 1755-1307, DOI:
10.1088/1755-1315/167/1/012044, Accession Number WOS: 000467581600044 (Scopus,
SJR 2018=0.170 / Web of Science){ Iluraru: 5 B T.4. 3 B Scopus/WoS }, [I'.7-20].
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The impact of natural disasters and other adverse events on road infrastructure leads to a partial
reduction or complete renunciation of its working capacity. Nowadays, Bulgaria does not have an
online-based information system for detecting and managing traffic in the event of a problem or
disruption of a transport section from the road infrastructure. The main purpose of the paper is to
present a common methodology for designing a cloud-based online information system for road
infrastructure monitoring and traffic management in disasters. The methodology of the information
system is based on the use of geographic information systems (GIS), Web-based technologies and
GPS navigation systems.

MeTono0J10r1us 32 IPOEKTHPAHE HA MH(POPMALMOHHA CHCTEMA 32 MOHUTOPHHT Ha NbTHATA
HH(PACTPYKTYpa U ypaBjieHue Ha Tpauka npu 6eACTBUSA

Bb3neiicTBueTO Ha MPUPOJHUTE OCICTBHSI U JPYTHd HEOJIATONPUSATHH CHOUTHS BBPXY ITbTHATA
UHPPACTPYKTypa BOAM JI0 YACTUYHO HaMalsBaHE WM IMIBJIEH OTKa3 OT HeWHara
paborocrnocoOHOCT. B MoMeHTa Bbarapust He pa3mnonara ¢ oHjaiH OazupaHa WHPOPMAIMOHHA
crcTeMa 3a OTKPUBAHE M YIIPABICHUE HA TpaduKa MpH Mpo0IeM WK MPEKbCBAaHE Ha TPAHCIIOPTEH
y4acThbK OT IbTHaTa MHGpacTpykTypa. OCHOBHATa 1€l Ha CTaTUATA € Jla MPEeJCTaBH 00Ia
METOJI0JIOTHS 3a MIPOEKTHpaHe Ha 00JlayHa OHJIalH HH(OpMallMOHHA CCTEMaA 3a Ha0Jl0/IeHHE Ha
nbTHaTa MHQPACTPYKTypa M yIpaBiieHWe Ha Tpaduka npu OenctBus. Merojgosorusta Ha
uH(pOpMAIMOHHATA CHCTEMa CE OCHOBaBa Ha M3MOJ3BaHETO Ha Teorpadcku MHGOPMAIMOHHU
cuctemu (I'MIC), yeb 6a3upanu texnonoruu u GPS HaBUTAIIMOHHU CHCTEMHU.

1.27. Zlateva P., D. Velev (2018) Risk Assessment of Bulgarian Electricity Network under
Natural Disasters. In: 8th International Conference on Environment Science and
Engineering (ICESE '2018), Barcelona, Spain, IOP Conf. Series: Earth and Environmental
Science, (Eds.: Eguchi K., Quanrud D., Takagi H.), vol. 167, paper number 012040,
ISSN: 1755-1307, DOI: 10.1088/1755-1315/167/1/012040,  Accession  Number
WOS: 000467581600040 (Scopus, SJR 2018=0.170; Q4 / WoS), {l{uratu: 1 B T.u. 1 B
Scopus/WoS}, [B.4-7].

The electricity transmission and distribution networks are heavily affected from natural disasters.
Electricity networks also incur multi-risks, including their conjoint and cascading effects, or
systemic risks. The aim this paper is to propose an approach for risk assessment of Bulgarian
electricity transmission and distribution network under natural disasters. The proposed approach
for risk assessment is based on guidelines and techniques of risk management standards 1SO
31000:2009 and EN 31010:2010. Here, the risk assessment is the overall process of risk
identification, risk analysis and risk evaluation. The risk assessment results can support the all key
stakeholders to take more informed decision about effective protection of the electricity
transmission and distribution networks from natural disasters.

Ounenka Ha pUCKa HA OBbJITapCcKaTa eJIeKTPHYecKa Mpeska IPpH NPUPOAHH OeicTBUS

EnexTpomnpeHocHaTa u pa3npeeuTeTHaTa MpeXa ca CHIIHO 3aCeTHAaTH OT MPUPOAHHU OEICTBUS.
Enextpuueckure MpexH ChIIO ca U3JI0)KEHHM HA MHOXKECTBO PUCKOBE, BKIIIOUMTEITHO TEXHHUTE
CHBMECTHH U KacKaTHH e(pEeKTH WM CHCTEMHH pucKoBe. LlenTa Ha TO3M TOKYMEHT € J1a IPeIOKU
MOJXO/ 32 OIIEHKAa Ha pUCKa Ha ObJrapckara eJIeKTPOIPEHOCHA M eNIeKTPOpasNpe/ieuTeHa
Mpexa MpH NPpUpOIHU OencTBus. [IpeaokeHUsIT MOIX0 ] 3a OIeHKa Ha PHCKa ce€ OCHOBaBa Ha
HACOKM M TEXHUKHU Ha CTaHJAapTUTE 3a ynpasieHue Ha pucka ISO 31000:2009 u EN 31010:2010.
Tyk olieHKaTa Ha pUCKa € ISUIOCTHUSAT MPOIEC Ha HISHTH(UITMpaHe Ha pUCKa, aHAIIN3 Ha PUCKA U
IpeleHsBaHe Ha pucka. Pe3yiaraTtuTe OT OIleHKaTa Ha pUCKAa MOrar jJa IOMOTHAT Ha BCHYKHU
KJIIOYOBHU 3aWHTEPECOBAaHU CTPAHM Ja B3eMaT Mo-HH()OPMUPAHO pelieHne 3a epeKTHBHA 3aluTa
Ha €JIEKTPONPEHOCHUTE U €JIEKTPOpa3NpeeTUTETHUTE MPEXH OT IPUPOIHU OEJICTBHSL.
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1.28. Zlateva P, N. Dimitrova (2018) An Approach for Analysis of Natural Hazard Impacts on
Activated Sludge Wastewater Treatment, In: 8th International Conference on Environment
and Industrial Innovation (ICEIl 2018), IOP Conf. Series: Earth and Environmental
Science, vol. 171, issue 1, paper 012042, ISSN: 1755-1307, E-ISSN: 1755-1315, DOI:
10.1088/1755-1315/171/1/012042 (Scopus, SJR 2018 = 0.170; Q4 / Web of Science),
[r.7-21].

The activated sludge bioprocess is an advanced biological wastewater treatment process for
treating sewage or industrial wastewaters by using different aerobic types of microorganisms
(biomass). In recent years, the activated sludge processes are shown to be significantly negative
affected by the natural hazards (the climate factors) as extreme temperatures, intensive rainfall,
etc. An approach for analysis of natural hazard (climate change) impacts on wastewater treatment
process with activated sludge is proposed. The approach is based on qualitative analysis of the
input-output static characteristics of the activated sludge process, involving uncertainties in the
inflow parameters of the aerobic bioreactor. The process model is described by the system from
two nonlinear ordinary equations with interval coefficients. The impact levels of one natural
hazard on the activated sludge process are defined as a deviation between the nominal and the
affected input-output characteristics. The negative effects are described by variation in given
intervals of some process coefficients and are calculated as percentages (deviations) from the
nominal process coefficients. This analysis of natural hazard impacts on activated sludge
wastewater treatment process is necessary in order to operate such system stable and efficiently.

Iloaxox 3a aHa U3 HA Bb3/1eliCTBHETO HA MPUPOJAHH ONACHOCTH BbPXY NPeYHCTBAHETO HA
OTHAbYHHU BOJIM C aAKTMBHA yTallKa

buomnponechT ¢ akTHBHA yTallka € yCHBBPIICHCTBAH MpOLEC 3a OMOJIOTMYHO TPETUpPAHE Ha
OTIAABYHH BOJH 32 MPEUYHCTBAHE HA KaHAIM3AMOHHYU WM MPOMUIIIICHN OTMAIbYHHU BOJIU Ype3
U3I0JI3BaHe Ha pa3jMyHM aepoOHM IaMOBe MHKpoopraHusmu (Ouomaca). IIpe3 mocneanute
TOJIMHH € TI0Ka3aHo, Y€ MPOIIECUTe Ha aKTHBHATA yTaiKa ca 3HAUNTEITHO HETaTUBHO TOBIUSHH OT
HOPUPOJHUTE ONACHOCTH (KIMMAaTHUHUTE (PAKTOPH) KaTO €KCTPEMHH TeMIepaTypH, HHTEH3UBHU
BaexH U 1p. [IpenoxeH € MoaXoid 3a aHaIW3 Ha BB3JCHCTBUETO Ha TPUPOJHU OCICTBUS
(mpoMsiHa Ha KJIMMaTta) BbpXY Mpolieca Ha NPEeYHCTBAaHEe Ha OTMAAbYHU BOJM C aKTUBHA yTalika.
[TogxoxbT ce OCHOBaBa Ha Ka4eCTBEH aHAJIU3 HA BXOJHO-U3XOJHUTE CTATHYHH XapaKTEPUCTUKU
Ha Tpolleca Ha aKTUBHA yTalika, BKIIOYBAIL HEOINPE/EJIEHOCTH BbB BXOJAIINTE MapaMeTpu Ha
aepoOHUs OmopeakTop. MonenbT Ha MHpoleca ce ONUCBA ChC CHUCTEMAa OT JIBE HETMHEHHH
OOMKHOBEHHU JU(epeHIHaIHN YpPaBHEHHs C MHTEepBaIHU Koeduumentu. HuBara Ha Bp3aeiicTBHe
Ha €/IHa MIPUPO/IHA ONTACHOCT BBHPXY IpoIleca HA aKTHBHA yTalKa ce OMpPEAEISIT KaTo OTKIOHEHUE
MEXy HOMUHAJTHUTE U 3aCETHATUTE BXOJIHO-U3XOHH XapakTepucTuku. OTpunarenHurte epexkru
Ce OIMMCBAT Ype3 U3MEHEHHE B 3aJ[aJICHUTE MHTEPBAIHN Ha HIKOW KOS(QUIIMEHTH Ha TpoIieca U ce
U3YHCIABAT KaTO MPOLEHTH (OTKIOHEHHs) OT HOMMHAJIHHUTE KOE(PHUIMEHTH Ha Ipoleca.
To3u aHanM3 Ha BB3JICHCTBUETO HA MPUPOJIHUTE OMMACHOCTH BBPXY IpoIlleca Ha MPEeYnCTBaHEe Ha
OTIAABbYHUTE BOJM C aKTMBHAa YyTailka € HeoO0XoauM, 3a Ja paboTH TakaBa CHUCTEMa
cTabUIHO U €(EeKTUBHO.

1.29. Schwertner K., P. Zlateva, P., D. Velev, D. (2018). Digital Technologies of Industry 4.0
in Management of Natural Disasters. In: 2nd International Conference on E-commerce, E-
Business and E-Government (ICEEG’2018), 13-15 June 2018, Hong Kong, ACM
International Conference Proceeding Series, Association for Computing Machinery-
ACM, pp. 95-99, ISBN: 978-145036490-4, DOI: 10.1145/3234781.3234798 (Scopus, SJR
2018=0.169), {Iluratu: 20 B T.4. 5 B Scopus/WoS}, [I'.7-22].

Data collection and provisioning, horizontal and vertical integration, cloud computing, big data
analytics, mobile and social technologies, 10T (Internet of Things) are some of the essential
components of the fourth industrial revolution. The synergy between cloud technologies and
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mobile applications globally changes every aspect of how organizations work today. This change
has never been so tangible and fast. Mobile devices and sensors, cloud technologies and
geographical information systems are digital technologies - factors in Industry 4.0. Natural disaster
data acquisition through mobile units and sensors via internet, data management and data analysis
are targets, which will be solve by digital technologies and system integration. The survey suggests
an approach to natural disaster risk management, interoperability with existing IT systems, and
decision support.

Jurutannure Texnojaornu Ha Uaaycrpus 4.0 B ynpas/jieHHeTO Ha IPUPOAHH OeICTBUSA

CpbupaHe M IpenocTaBsHE Ha JAHHM, XOPU30HTAJHA M BEPTHKAJIHA HHTErpanus, o0JauyHu
U3YHCIICHHS, aHAJIU3 Ha TOJIEMH JTaHHHW, MOOWIHU U conmainu texHonoruu, loT (UuTepHer Ha
HelllaTa) ca HAKOM OT OCHOBHHUTE KOMIIOHEHTH Ha YEeTBbPTAaTa WHAYCTPUAIHA PEBOJIOLMAL.
Cuneprusita Mexay OOJauHUTE TEXHOJOTMM M MOOWJIHUTE MPUJIOKEHHS TI00ATHO MPOMEHS
BCEKH aCIeKT OT HauMHa, 110 KOMTO opraHu3anuuTe paboTAT NOHACTOALIEM. Ta3u NpoMsIHa HUKOIa
He € Owmia TonkoBa oce3aeMa M Obp3a. MoOOWUIHUTE YCTpPONMCTBA U CEH30pH, OOJIAYHUTE
TEXHOJIOTUH U reorpadckure MHPOPMAIMOHHN CUCTEMHU ca HU(GPOBU TEXHOJIOTUU — (PAKTOPH B
Hnoycmpus 4.0. CpOupaHeTo Ha JaHHU 3a MPUPOJHU OCIICTBUS Ype3 MOOWIHU YCTPOHCTBA U
ceH3opH npe3 VHTepHeT, ylipaBlieHHEeTO Ha JaHHU U aHAJIW3 Ha JJaHHU ca 1IeJ1, KOUTO 1ie ObaaT
pemeHu upe3 nudpoBU TEXHOIOTUU M CUCTeMHa HHTerpanus. [IpoydyBanero mpeiara moaxoz 3a
yIpaBJIeHUE HA PUCKA OT MPUPOAHU OEICTBUS, ONEPATUBHA ChbBMECTHUMOCT ChC ChILECTBYBAIIU
NT cucremu u noakpena 3a B3eMaHE Ha PELICHUS.

1.30. ZlatevaP., S. Tzvetkova, D. Velev (2018) A Fuzzy Logic Model for Assessment of Socio—
Economical Consequences for Household in Case of Power Outage due to Natural
Disasters, In: 9th International Conference on Environmental Science and Development
(ICESD 2018), 7-9 February, Paris, France, IOP Conf. Series: Earth and Environmental
Science, vol. 151, paper no. 012029, ISSN: 1755-1307, DOI: 10.1088/1755-
1315/151/1/012029 (Scopus, SJR 2018=0.175; Q4 / Web of Science), [I".7-23].

A Fuzzy Logic Model for Assessment of Socio—Economical Consequences for Household in
Case of Power Outage due to Natural Disasters

The paper proposes a fuzzy logic model to estimate the level of negative socio-economic
consequences for a household and each of its members in the event of a power outage due to
natural disasters. Appropriate preventive activities are proposed to help households reduce their
vulnerability and increase their preparedness against the negative impact of power outages. The
fuzzy logic model is designed as a three-level hierarchical system with four inputs and one output.
The four inputs are "Negative effects on household activities”, "Negative effects on ICT activity",
"Negative physical and psychological consequences” and "Indirect economic costs". Two
intermediate variables were also defined: “Negative effects on daily activities” and “Negative
social consequences”. The output of the fuzzy logic system provides information about the level
of negative socio-economic consequences. The system is designed in software environment
Matlab using Fuzzy Logic Toolbox.

Mogen ¢ pa3MuTa JIOrMKa 3a OeHKa HA CONMATHO-HKOHOMUYECCKHUTE MOCJACANIHA 3a
AOMAKHHCTBOTO IIPHA NMPEKBbCBAHE HA €JIEKTPO3aXPaHBAHETO MMOPaaAH IMIPUPOIHHA OencTBus

B cratusra € mpennokeH MOZEN C pa3MHUTa JIOTMKAa 3a OLIEHKa HAa HHUBOTO HAa HEraTHBHUTE
COIIMAITHO-UKOHOMUYECKH MOCIEIUIM 34 €IHO JOMAaKHHCTBO M BCEKM HETOB YJIEH B CIIy4ail Ha
IPEKbCBAaHE Ha €JIEKTPO3axpaHBAaHETO MOpaau NMpupoaHu Oencteud. Ilpemanarar ce moaxonsmu
MIPEBAaHTUBHU JIEHHOCTH, KOUTO J]a TOMOTHAT Ha JOMaKWHCTBATa 3a HaMaJlsiBaHe Ha YA3BUMOCTTA
UM U 32 TIOBHILIABaHE HA TOTOBHOCTTA UM CpEIly HETaTUBHOTO Bb3ACHCTBHE HA IPEKBCBAHUATA HA
€JIEKTPO3axpaHBaHeTO. MOIEnbT ¢ pa3MHUTa JIOTHKA € IPOEKTUPAaH KaTo WepapXUyHa CHCTEMa Ha
TPU HHUBa C YETHPU BXOJa M €IuH u3xoj. Yerupute Bxona ca ,,OTpHIATENIHU €PEKTH BBPXY
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nomamrauTe aerHoctu™, ,,Otpunarennu edektn BBpXy WKT neiinocrra®, ,,OTpunarennu
(U3HYECKH ¥ TICUXOJIOTHYECKU ocheaunn v ,,Hermpeku nkonomudecku pasxoan‘. Jlepunupanu
ca U JIB€ MEXIWHHU MPOMEHNUBHU: ,,OTpuuaTeNHd €PEeKTH BbpPXY €XKEeIHEBHATa JEUHOCT U
»OTpHULIaTEeIHU coLMaNHu mnocienuuu®. M3xoapT Ha cucremMara ¢ pa3MuTa JIOTMKA JaBa
uH(pOopMalKs 32 HUBOTO HAa OTPHUIATETHUTE COLIMATHO-UKOHOMHYECKH nocienuuu. Cucremara e
npoektupana B copryepHara cpena Matlab ¢ momoinra na Fuzzy Logic Toolbox.

1.31. Nikolova V., Zlateva P. (2018) Methodological Aspects of Building Information System
for Monitoring of Landslide Hazards, In: 9th International Conference on Environmental
Science and Development (ICESD-2018), 7-9 February, Paris, France, IOP Conference
Series: Earth and Environmental Science, vol. 151, paper number 012028, ISSN: 1755-
1307, DOI: 10.1088/1755-1315/151/1/012028, Accession Number
WOS:000446891200028 (Scopus, SJR 2018 = 0.170; Q4 / Web of Science), [B.4-8].

The aim of the current paper is to present some methodological aspects of building monitoring
information system for landslides. Having regard the importance of data in functioning of the
monitoring system a special attention is given to the landslide factors, determining the weights of
different factors and methods for making a landslide susceptibility map which is a base for
selecting monitoring points and assessment of landslide hazard. The paper is not about the
monitoring equipment and technical issues of building monitoring system. It concerns landslide
factor analysis and characteristics of spatial data in geographic information system (GIS)
environment used for assessment of landslide susceptibility as a part of monitoring system. Based
on ArcGIS Spatial analyst tools (ESRI Inc.) two overlay techniques — fuzzy logic and weighted
sum are suggested for making a landslide susceptibility map. The analysis of the factors considered
in the current paper shows the highest importance of slope, rainfall, lithology and soils
permeability. The first stage in mitigating and tackling the landslide problem is collecting data,
making landslide inventory and landslide susceptibility maps. Application of GIS allows
processing of a large amount of data and easily updating of information. It helps to better
communicating the information about landslide hazards to the public by the relevant visualisation
of the spatial data and also facilitate decision makers in case of natural hazard.

MeToauuyecKH acneKTH Ha HU3IPaKaIaHeTO HA I/[H(l)OpMaIIHOHHa CuCTEéMa 32 MOHUTOPHUHI HA
OMMaCHOCTTA OT CBJIAYHIIIA

[lenTa Ha HacTOsIIATa CTATHS € JIa MPEICTABH METOJOJIOTUYHH aCleKTH Ha M3TPa)KIaHETO Ha
MH(POPMALIMOHHA CHCTEMa 32 MOHUTOPUHI Ha cBiauuina. Karo ce uma npeaBu] 3HaYEHUETO Ha
JAHHWTE 32 (YHKIMOHUPAHETO Ha CUCTEMaTa 3a MOHUTOPHHT, CIICMAITHO BHUMAHHUE CE OTHEIS
Ha CBJIAYUIIHUTE (PAKTOPH, KATO CE€ OMPEIEIIAT TEKECTUTE Ha PA3IUUHUTE (PaKTOPU U METOIH 32
ChCTaBsIHE HA KapTa Ha MOJATIMBOCTTAa KbM CBJauuila, KOSATO € OCHOBA 3a M300p Ha TOYKH 3a
MOHUTOPHHT M OLIEHKa Ha OMacHOCTTa OT cBiauuiia. CraTusTa HEe pasriexaa TeXHUKaTa 3a
HaOJIOZICHWE W TEXHUYECKUTE NpoOJeMH Ha H3TpaKIaHEe Ha CHUCTeMaTa 3a MOHHTOPHHT.
Pasrnexna ¢akropuTe 3a Bb3HMKBAHE HA CBJIAYMINA U XapAaKTEPUCTHKH HAa MPOCTPAHCTBEHHUTE
JTaHHU B cpena Ha reorpadceka nHpopmannonHa cucrema (I'MC), u3non3BaHu 3a OnEHKa Ha
NOJATIUBOCTTa KbM IMPOSBU Ha CBIAYMIIHU MPOIECH, KAaTO YacT OT CHCTeMara 32 MOHUTOPHHT.
B®3 ocHoBa Ha nunctpymentute Ha ArcGIS Spatial Analyst (ESRI Inc.) ce mpennarat 1se TeXHUKA
3a HacJlarBaHe — pa3MUTa JIOTMKa U MpeTerjieHa CyMa 3a Ch3JaBaHe Ha KapTa Ha CBIAYMIHATA
MOJATIUBOCT. AHAJIM3BT HA (PAKTOPHUTE, pas3TIIC]aHd B HACTOSIIIATA CTATHUS, IIOKAa3Ba HAN-TOJISIMO
3HaYeHHE Ha HAKJIOHA, BAJIS)KUTE, TUTOJIOTUATA U IIPOIYCKIMBOCTTA Ha ouBUTe. [IbpBUSAT eTan B
CMEKYaBaHETO Ha BH3/EUCTBUATA U CIIPaBSHETO C MpobjemMa ChC CBIIaYMINATa € ChOMpaHEeTO Ha
JTAaHHU, MTHBEHTApU3allusl Ha CBJIAYMILATA U ChCTaBsHE HA KapTH 3a MOAATIMBOCT KbM CBIIAUULITHH
nporecu. [Ipunaranero Ha 'IC mo3BossiBa 00paboTKa Ha TOJISIMO KOJTMYECTBO JTAHHU W JIECHO
aKTyanusupaHe Ha nHpopmanusaTa. ToBa momara 3a mo-ngo0para KOMyHUKalus Ha UHQOpMaIHsITa
3a CBJAuuIlaTa 4pe3 ChOTBETHATa BU3yaJIM3alllsl HAa MPOCTPAHCTBEHHUTE JAHHU M ChLIO Taka
yJIECHsIBa B3eMAIUTE PELICHUS B ClIyyail Ha MPUPOIHA OMACHOCT.
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1.32. Velev, D., P. Zlateva, X. Zong, (2018). Challenges of 5G Usability in Disaster
Management. In: 1st International Conference on Computing and Artificial Intelligence
(ICCAI’2018), ACM International Conference Proceeding Series, Association for
Computing Machinery-ACM, pp. 71-75, ISBN: 978-145036419-5,
DOI: 10.1145/3194452.3194475, Accession Number: WOS: 000458155100014 (Scopus,
SJR 2018 =0.169 / Web of Science), {IluraTu: 15 B 1.4. 12 B Scopus/WoS }, [I'.7-24].

In recent years, there is a registered increase in the number and intensity of disasters caused by
natural phenomena or human activities around the world. Such calamities adversely affect social
relations, economic growth and sustainable development of the countries. Although many
information systems for disaster management try to reduce the possible aftereffects of disasters
and assess the damages, not always they are capable of handling the consequences in the right way
regardless of the advanced information technologies used. Recently all technical achievements are
being planned and focused on the new 5G technology with its numerous possible applications in
different aspects of real life. The aim of the paper is to investigate the 5G usability in disasters and
how this technology could improve the risk management and reduce the negative consequences.

IIpenn3BukaTe/icTBa Mpe U3M0Ja3BaeMOcTTa Ha SG Npu ynpasiieHUue HA 0eJACTBUA

[Ipe3 mocneaHUTE TOMHU T10 LIETUs CBAT C€ HaOJII0jaBa YBEJIMUEHUE HAa OpOsl U MHTEH3UTETA Ha
Oe/CTBUATA, IPUYMHECHH OT MPUPOJIHHU SBJICHHS MU YOBEIIKA JISHHOCT. TakuBa OCACTBUS BIUSAT
HEOJIAronpusTHO BBPXY COLMAIHUTE OTHOIICHUS, MKOHOMHYECKHS PACTeXK U YCTOMYMBOTO
pa3BUTHE HA Abp)KaBUTE. Bbipeku, ue MHOTO HH(POPMAIIMOHHU CUCTEMHU 32 yIPaBICHHE HA PUCKA
oT OeJCTBHS cE OIMTBAT 14 HAMAJISIT Bb3MOKHUATE HEFATUBHU MOCJIEICTBUS U 14 OLIEHAT IIIETUTE,
HE BUHArW T€ Ca B ChCTOSIHHE JIa C€ CIPABSAT C TOCJICCTBUSTA 110 MTPABUIHUS HAYMH, HE3aBHCHMO
OT U3IOJI3BAHUTE CHBPEMECHHU MH(POPMAIIMOHHU TEXHOJOTHH. Hamocneapk BCHUKH TEXHUICCKU
MOCTIKEHUS Ce TUTaHUpaT U PoKycupar BbpXy HoBaTa 5SG TEXHOJOTHUS ¢ HEHHUTE MHOTOOPOHHU
BB3MOKHH MPUIIOKEHHS B pa3nyHu chepr Ha peanHus *KuBOT. [{enTa Ha cTaTusTa € 1a Mpoydn
Y aHAIM3UpPa U3MO0N3BaeMOCTTa Ha 5G TeXHOJIOoTusATa Py OECTBUS U KaK Ta3H TEXHOJIOTHS MOXKE
Jla I01I00pH YIIPaBJICHUETO HA PUCKA U JIa HAMAJIM HETaTUBHUTE MOCTIEACTBUSI.

1.33. Hristozov, S., Zlateva, P. (2018). Concept Model for Drone Selection in Specific Disaster
Conditions. In: Geolnformation for Disaster Management Conference (Gi4DM 2018),
Intelligent Systems for Crisis Management, 18-21 March, Istanbul, International Archives
of the Photogrammetry, Remote Sensing and Spatial Information Sciences -ISPRS
Archives, (Eds.: Altan O., Chandra M., Sunar F., Tanzi T.), vol. 42, issue 3W4, pp. 245-
249 ISSN: 1682-1750, DOI: 10.5194/isprs-archives-XLI1-3-W4-245-2018 (Scopus, SJR
2018 = 0.311), {I{utaru: 7 B T.4. 5 B Scopus/WoS}, [I'.7-25].

Drones come in huge variety of shapes, sizes and flight characteristics. They can fly in places
where no manned aircraft flies or where a person is not desirable to be. Drones have ability to
perform “3D” missions which here means dirty, dull and dangerous missions. All these properties
turn them into a valuable asset and disaster responders’ toolkit. In the very first moments of the
disaster it becomes confusing for non-experienced person to decide, which drone to be deployed
first or to what task to be assigned to. In order to perform their mission in safest and most successful
way in this paper we discuss a decision-making model to aid first responders in the early stage of
reaction. In particular, a performance mapping model is design as a hierarchical structure with
several inputs and more than one output. Several limitations are considered as inputs. On one hand
there are “external” factors such as disaster type (wildfire, flood etc.) and weather conditions (wind
speed, fog, cloud cover, etc.). On other hand there is certain correlation with some “internal”
characteristics such as drone type, flight performance (stall speed, turn radius, flight endurance
etc.) and payload capabilities: resolution, accuracy, weight (sensor resolution, size, weight, etc.).
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Konuenryasnen MojeJ1 3a u300p Ha APOH NPHU clienU(PUIYHUTE YCIOBUA HA 0eICTBHETO

JlpoHoBeTEe ce mpemsaraT B OTPOMHO pa3HooOpaszue OoT (opMH, pa3MepH | JIETATSIHU
XapaKTEePUCTUKH. Te Morart J1a JIETAT Ha MECTa, KbJIETO HE JIETH MUJIOTUPAH CaMOJIET WIIA KBACTO
YOBEK HE € JKenarenHo aa Opjae. J[poHoBeTe MMAT CIOCOOHOCTTA Jla M3MBIHABAT ,,3D* Mucum,
KOETO TYK 03Ha4yaBa MPbCHH, HETIPUATHU U ONTACHU MUCHH. BCHUYKM T€3U CBOMCTBA I'M IPEBPBIAT
B IICHEH aKTHUB M MHCTPYMEHTApUyM 3a pearupane mnpu o6eacreus. Ouie B IbPBUTE MOMEHTH Ha
OecTBUETO cTaBa OOBPKBAIIIO 32 YOBEK O3 ONMHMT Ja PEeIIr KOW APOH Ja ObJe pasrbpHAT IbPBU
WIM KbM KakBa 3ajada Ja Oblie Ha3HadeH. 3a 14 W3IBIHSAT MUCHSITA CH II0 Hail-0Oe30I1acHUsA U
yCHEIIeH HAa4MH, B Ta3W CTaTHs HUE MpejjiaraMe METOJOJIOTHS 3a B3eMaHE Ha pEIICHHS, 3a Jia
IIOMOTHEM Ha I'BPBUTE pearupaniy Julla B paHHHUS eTanm Ha peakuus Ha OexctBueto. Ilo-
CIIEIMAJTHO, METOI0JIOTHATA TIpeIjiara 3a onpeneisiHe Ha e(peKTUBHOCTTAa Ha BCEKU €UH JPOH,
KOATO J1a Ce MPOEKTUPa HepapXrUyHa CUCTEMA C HSIKOJIKO BXOJa U MoBeue OT euH u3xoi. Hskoinko
dakTopa ce cuuTaT 3a BXoHM JaHHH. OT eHa CTpaHa uMa ,,BBHIIHU " (paKTOpH KaTo TUTI OEJCTBHE
(ropcku moxap, HaBOAHEHHUE U T.H.) © METEOPOJIOTUYHM YCJIOBUS (CKOPOCT Ha BSATHpA, MbIJa,
obmaunoct u T.H.). OT Jpyra cTpaHa KMMa H3BECTHA KOpenalus C HAKOU ,,BBTPEIIHU
XapaKTepUCTUKHU KaTO THUIA Ha JPOHA, XapaKTEPUCTUKHUTE Ha mojeTa (CKOPOCT MpH CIUpPaHE,
paauyc Ha 3aBOM, M3APBHKIMBOCT Ha TOJETa U T.H.) U BB3MOXKHOCTHU 3a TOJIE3€H TOBAp:
paszaenuTenaHa CrocoOHOCT, TOYHOCT, TErIO (pa3aenuTeraHa CIIOCOOHOCT Ha CeH30pa, pa3Mmep,
Tersio u T.H.). [lpensun te3u pakTopu U Bua HA MUCHSTA KaTO U3XOJCH Pe3ysTar OT cHcTeMara
Ce MpernopbyuBa U3MOI3BAHETO HA KOHKPETEH JIPOH U 00OpyABaHE OT MbPBHUTE pPearupariy Jula.
To3u mozmen moxe na ObAe BbBEICH MO-KHCHO B OOYyYEHHETO M JOKYMEHTAlMsATa Ha JIMIIATa,
pearupamy npu OCICTBUS, KaTO UM TIOMara Ja M3IO0J3BaT MPABHIIIHO CBOSI JIOT OT JPOHOBE,
MOBUIIIABAWKN TOTOBHOCTTA U MO TO3W HAYMH yBEJIWYaBailki Bb3MOKHOCTHUTE 32 YIpPaBICHUE Ha
pucka npu 6eacTBUs U e(PEKTUBHOCTTA HAa PearupaHe.

1.34. Velev D., P. Zlateva (2018) Information System Framework for Integrated Risk
Assessment from Natural Disasters. In: Geolnformation for Disaster Management
Conference (Gi4DM 2018), Intelligent Systems for Crisis Management, 18-21 March,
Istanbul, International Archives of the Photogrammetry, Remote Sensing and Spatial
Information Sciences - ISPRS Archives, (Eds.: Altan O., Chandra M., Sunar F., Tanzi T.),
vol. 42, issue 3W4, pp. 535-541. ISSN:1682-1750, DOI: 10.5194/isprs-archives-XLI1-3-
WA4-535-2018 (Scopus, SIR 2018 = 0.311), {I{uraru: 1}, [B.4-9].

In recent years around the world, and in particular in Bulgaria, there is a reported increase in the
number and intensity of disasters caused by natural phenomena. An increase is observed in the
adverse effects of disasters on social relations, economic growth and sustainable development of
the country. The purpose of the paper is to propose a general framework of information system for
integrated risk assessment from natural disasters with the help of modern information and
communication technologies. Innovative and classical techniques (quantitative and qualitative
approaches, deterministic and stochastic methods, intelligent methods as fuzzy logic and neural
networks, etc.) are applied in the overall process of the risk assessment (IEC/ISO 31010:2009):
risk identification (identification of single and multiple natural disasters), risk analysis
(determination of the disaster probability/intensity; interdependence of multiple disasters;
exposure; object vulnerabilities; social, ecological and economical consequences) and risk
evaluation. The information system is proposed to be design on the principle of modules which
implement interaction with geographical information system (GIS) and heterogeneous databases
containing information about the monitored objects and potential natural disasters in Bulgaria. The
information system will use cloud computing and online network for exchange of heterogeneous
databases and expertise for the risks from natural disasters. The proposed information system could
successfully assist all stakeholders about risk assessment of the monitored objects before, during
or after the occurrence of natural disasters. This system could be considered as a unified platform
for interdisciplinary research concerning natural disasters.
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NudopmannoHHa cucTeMa 3a HHTEIPUPAHA OLIEHKA HA PUCKA OT NPUPOAHHU OeacTBUS

I[Ipe3 nocneqHUTE TOJUHM TI0 CBETA U B YaCTHOCT B bbarapus ce orunta HapacTBaHe Ha Opost U
WHTCH3HUTETa Ha OCJCTBHUATA, IPUYMHECHU OT MPUPOIHH siBieHus. HaOnronaBa ce HapacTBaHe Ha
H€6HaFOHpI/IHTHI/ITC e(i)eKTI/I oT 6€IICTBI/I$IT3, BBpPXY O6H_[eCTBeHI/ITe OTHOLIICHUSA, UKOHOMUWYCCKUA
pacTexx ¥ yCTOWYMBOTO pa3BHTHE Ha cTpaHara. llenra Ha craTusTa € a MpeuIoku o0Ia paMKa
Ha WHPOpMAIMOHHA CHCTEMa 32 WHTETPUpaHa OLIEHKAa Ha PUCKA OT HPUPOIHH OCICTBHS C
MIOMOIIITA Ha ChbBPEMEHHU MH(DOPMAMOHHM W KOMYHHKAIIMOHHH TEXHOJOTHH. VHOBaTHBHH U
KJIIACUYCCKH TCXHHUKU (KOJII/I'-ICCTBCHI/I " Ka4CCTBCHU NIOAXO0AU, ACTCPMHUHUCTUYIHN U CTOXaCTUIHU
METO/IM, HHTEIIMTCHTHH METOJIM KaToO Pa3MHTA JIOTMKA M HEBPOHHH MPEXH U JIp.) C€ IpujaraT B
sI0cTHUS Tiporiec Ha ouneHka Ha pucka (IEC/ISO 31010:2009): unentuduupane Ha prcka
(upeHTH(UKAUS HA EIMHUYHM M MHOXECTBO NPUPOAHM OCACTBUs), aHAIM3 Ha pHUCKa
(OHpeI[CJ'IHHe Ha BepOSITHOCTTa/I/IHTeH3I/IBHOCTTa Ha 6eI[CTBI/IeTO; B3auMMO3aBUCUMOCT Ha
MHOXECTBO OCIICTBHS; CKCIIO3UIMS, YSI3BUMOCTH Ha OOCKTH; COIMAIHH, CKOJOTHYHH |
MKOHOMHYECKHU TMOCIEIUIN) U OlleHKa Ha pucka. [Ipemymara ce nHpopManmoHHara cuctema Ja
ObJlc MPOCKTUpAaHA HAa MPHUHIMIA HA MOJYJIH, KOWTO OCBIICCTBSBAT B3aUMOJICHCTBHE C
reorpagcka wuHpopmanmonHa cucrema (I'MC) u pasHopomHu 0a3u JaHHH, ChIbPIKAIIN
uHpopMalKs 3a HaOJIIOJaBaHUTE OOCKTH W IMOTCHIUAIHH NPHPOIHH OencTBusi B bhirapus.
WNudopmanroHHaTa cucTeMa Ie W3I0JI3Ba O0JIaYHM M3YMCIICHUS M OHJIAH Mpeka 3a oOMeH Ha
pasHOpoAHM 0a3u JTaHHM M SKCIIepTH3a 33 PUCKOBETE OT HpupoaHu OejactBus. [IpemiokeHara
I/IH(l)OpMaLII/IOHHa CUCTCMa MOKC YCIICIIHO Ja MOAIOMOIHEC BCUYKH 3aMHTCPECOBAHW CTPAHH 3a
OIICHKAa Ha pHCKa Ha HaOJl0JaBaHUTE OOCKTH MpEIH, 10 BPEME WJIM CJIe]l HACTHIIBAHETO Ha
npupofHu OenctBus. Tasu cucremMa MOXKE Jla Ce pasmiiexaa KaTo eIuHHa Iuiatdopma 3a
UHTEPAUCIUILTUHAPHY U3CIICIBAHMS HA TIPUPOIHUTE OCICTBUSI.

1.35. Nikolova V., P. Zlateva (2018) Geoinformation Approach for Complex Analysis of
Multiple Natural Hazard. In: Geolnformation for Disaster Management Conference
(Gi4DM 2018), Intelligent Systems for Crisis Management, 18-21 March, Istanbul,
International Archives of the Photogrammetry, Remote Sensing and Spatial Information
Sciences - ISPRS Archives, (Eds.: Altan O., Chandra M., Sunar F., Tanzi T.), vol. 42, issue
3W4, pp. 375-381, ISSN:1682-1750, DOI: 10.5194/isprs-archives-XLI11-3-W4-375-2018
(Scopus, SJR 2018=0.311), {I{uratu: 4 B T.u. 2 B Scopus/WoS}, [B.4-10].

Natural hazards are existence of natural events (components) and processes, which create a
situation that could negatively affect people, the economy and the environment. In this concern,
they are associated with the probability of negative impacts and they are considered as limiting
factors for people's lives and activities. Rising public awareness about natural hazards could
improve the quality of life, save financial resources and even save lives. Methodological issues of
complex analysis of multiple natural hazards in geographic information system (GIS) environment
are presented in the current paper on the example of floods and landslide assessment. The
advantages of the presented methodology for complex analysis of multiple natural hazards by
application spatial analyses in GIS environment is that it gives an information about the total
hazard rate as well as for each one of the observed hazards. It also allows to see the factors
triggering the particular hazardous event and this can be used by decision makers to take the
relevant action in the particular situation. The complicated nature of natural hazards and the
interrelations between natural components require a complex analysis of natural hazard factors
and an integrated assessment taking into account all aspects of different hazards as well as the
overall hazard resulting from a probable simultaneous occurrence of several adverse natural
phenomena. A special attention is given to the data as one of the most important components of
the analysis. Different data formats and particularities of spatial data interpretation in GIS
environment are considered. Having regard the nature of the data and the phenomenon being
evaluated, different GIS spatial analysis tools (fuzzy overlay, weighted sum, interpolation) are
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applied together with mathematical analyses. The results of the current research and suggested
approach could support decision makers in territorial planning and risk management.

I'eonHdopManHOHeH MOAX0 32 KOMILIEKCEH AaHAJIN3 HA CBbP3aHU MPUPOIHH OMACHOCTH

[TpuposHHTE ONIACHOCTH €A HAJIMYMETO HA NPUPOJIHU SIBICHUS (KOMIIOHEHTH) U MPOLIECH, KOUTO
Ch3/1aBAT CUTyallUs, KOATO MOXE J1a MOBJIMAE€ HETaTUBHO HAa XOpaTa, MKOHOMHUKATa M OKOJHAaTa
cpena. OT Ta3u rieHa ToO4Ka T€ CE CBbpP3BaT C BEPOATHOCTTA OT HETaTHUBHU BB3ACUCTBUS U CE
pasriiex1ar KaTo orpaHuYaBainy pakTopy 3a )KMBOTA U JIeifHOCTTa Ha XopaTa. [loBuiaBanero Ha
oOImiecTBEHaTa OCBEJIOMEHOCT OTHOCHO OIIACHU TPHPOJHUTE SBJICHUS MOXE Ja Moao0pu
KauyecTBOTO Ha J>KUBOT, Ja crHecTd (UHAHCOBH pECypcd M JOpU Ja CHAcH KUBOTH.
MeT0/10J10THYHUTE BBIIPOCH Ha KOMIUIEKCHUS aHAIU3 Ha CBbP3aHU OIIaCHU IPUPOJIHU ONTaCHOCTH
B cpesa Ha reorpadceka unpopmanmonna cucrema (I'MC) ca npeacraBenu B HacTosIIaTa CTaTHs
Ha IpUMepa 3a OLEHKAa Ha HaBOJHEHUs M cBiauuma. lIpegumcrBata Ha mpeacraBeHaTa
METO/0JIOT U 32 KOMIUIEKCEH aHaJIM3 Ha 4pe3 NPHIOKEHUE Ha pocTpaHcTBeHn aHanusu B [IC
cpena e, 4e naBa mH(popMamus 3a o0IaTa CTENeH Ha OMAcCHOCT, KaKTO W 3a BCAKAa €aHa OT
HaOI0/IaBaHUTE OMACHOCTH. ToBa MO3BONsIBA Ja ce€ BUAAT (aKTOpuTe, Mpeanu3BUKBAIIN
KOHKPETHOTO ONAcHO ChOWTHME M MOXKE Jla C€ M3IO0J3Ba OT JIMIaTa, B3eMallld pELIeHus, 3a
NpeAnprUeMaHe Ha CbOTBETHHUTE JIEUCTBHUS B KOHKpeTHaTa cuTyauus. CHOXKHHUAT XapakTep Ha
IPUPOJHUTE ONACHOCTU U B3aMMOBPB3KUTE MEXIY MPUPOJHUTE KOMIIOHEHTH M3UCKBaT
KOMIUIEKCEH aHAJIU3 Ha MPUPOIHHUTE (PaKTOPUTE HA pPUCKA U MHTETPUpaHa OI[CHKA, KaTo ce B3eMaT
IPEJIBUJI BCHUKHU ACTIEKTH HA Pa3JIMYHUTE ONTACHOCTHU, KAKTO U SIBJIEHUETO B LISIOCT, U ONTACHOCTTA,
MPOU3THYAINA OT BEPOSATHO €ITHOBPEMEHHO Bh3HUKBAHE Ha HIKOJIKO HEOIAronpusTHU IPUPOIHU
apyieHus. CrienuaniHoO BHUMaHUE Ce OTAENIs Ha JaHHUTE KaTo €JUH OT Hali-Ba)KHUTE KOMIIOHEHTH
Ha aHanu3a. Pasrnexaar ce pa3nuyau popmMaTti Ha JaHHU U OCOOCHOCTH Ha MHTEPIIPETalMsITa Ha
npoctpanctBenute nanHu B [MC cpenma. Karo ce mma mpenBuji €CTECTBOTO HAa JIaHHUTE U
OILICHSIBAHOTO SIBJICHUE, 3a€/IHO C MATEMATUUYECKU aHAJIU3U Ca IPUII0KEHH PA3ITMYHA HTHCTPYMEHTHU
3a mpoctpancTBeH aHanu3 B ['MIC (pa3MuTo HaciarBaHe, IpeTEryieHa CyMma, WHTEPIIOIalus).
PesynTarure oT HaCTOAIIOTO U3CIEBAHE U MPEIJIOKEHHSI TOAX0] OMXa MOIJIM Jia MOATIOMOTrHAT
B3EMAlUTE PELICHUs IPU TEPUTOPUAIIHOTO IUIAHUPAaHE U YIIPaBIECHUETO Ha PUCKA.

1.36. Velev D., Zlateva P. (2018) Vulnerability Analysis of Electricity Networks from Natural
Hazards Using Virtual Reality. In: 18th International Multidisciplinary Scientific
GeoConference (SGEM 2018), 3-6 Dec. 2018, Vienna, Austria, vol. 18 (Research areas:
Energy and Clean Technologies), issue 4.3, pp. 577-583, Int. Multidisciplinary Scientific
GeoConference Surveying Geology and Mining Ecology Management, ISSN: 1314-2704,
DOI: 10.5593/sgem2018V/4.3/S11.069 (Scopus, SJR 2018=0.209; Q4), {I{utatu: 1 },
[T.7-26].

The main objective of the paper is to propose an innovative approach to analyzing the vulnerability
of electricity networks from natural hazards. The proposed innovative approach is based on the
principles (technology) of virtual reality (VR). The main features and advantages of VR are
discussed. The possibilities of VR for the study of the negative impact of natural hazards on the
infrastructure are analyzed. The importance and timeliness of an in-depth analysis of the
vulnerability of electricity networks from the current natural hazards is highlighted. In particular,
the situation with the Bulgarian electricity networks has been investigated. It is justified that the
use of VR allows for a tangible understanding of the potential negative consequences for electricity
networks in the occurrence of different types and severity of natural hazards. The idea is the results
of the analysis to help managers take more adequate decisions about effective protecting and risk
management of electricity networks from natural hazards. The results obtained can be successfully
used in the training of students in risk management in energy industry since VR makes learning
safer and remotely operated.
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AHaJM3 HA YSI3BUMOCTTA HA eJIEKTPUYeCKUTE MPeKH OT NPUPOAHH ONACHOCTH C MOMOIITA
HA BHPTYaJHa PeajTHOCT

OcHoBHara 1111 Ha CTaTUsATA € Jja IPEUI0KU HHOBATUBEH MIOAXO0]] 32 aHAJIU3UPAHE HA YA3BUMOCTTA
Ha CJIEKTPUYECKUTE MPEXKU OT MPUPOAHU OenctBus. IIpennoxeHHAT WHOBATUBEH MOIXOJ Ce
OCHOBaBa Ha MPUHIMIHUTE (TEXHOJOTUsATa) Ha BUpTyanHaTa peasHocT (VR, BP). O6¢cwxaar ce
OCHOBHHUTE XapaKTEpPUCTUKU U IpeauMcTBa Ha BP. Ananusupanu ca Bp3moxHocTuTe Ha BP 3a
U3ClIeBaHe Ha YSA3BMMOCTTAa M HEraTUBHOTO BB3JCHCTBHE HA NPUPOJHUTE OEICTBUS BBPXY
eHepruiinata unppactpykrypa. [ToruepraBa ce Ba)XHOCTTa M HABPEMEHHOCTTA Ha 33 IbJI00UYEHUS
aHAJIN3 Ha YSA3BUMOCTTa Ha CHEPIMMHMTE MPEXKH OT HACTOSALIMTE NPUPOAHM onacHoctu. llo-
CHELMATHO € MPOy4YeHa CUTyalHsITa ¢ Obirapckute eHepruiiHure mpexu. OOOCHOBaHO €, ue
u3non3BaHeTo Ha VR mo3BonsiBa ocezaeMo pa3OupaHe Ha IMOTEHUUATHUTE OTPHUIATEIHU
NOCJEANIM 32 EHEPTUMHUTE MPEXU IIPU Bb3HUKBAHE HA PA3JIMYHU 110 BUJ U TEKECT NPUPOJHU
omnacHocTH. Mnedra e pesyarature OT aHanu3a Ja IOMOTHAaT Ha MEHHDKBPUTE Ja B3eMar II0-
a/ICKBaTHU pelIeHHs 32 e(peKTHBHA 3aIIMTa U YIIPaBJICHUE HA PUCKA HA CHEPTUUHUTE MPEXH OT
npupoaau OeactBus. [lomyyeHnure pe3yaTatu MoraT yCIEIIHO Aa Ce€ M3IO0I3BaT U B 00y4EHUETO
Ha CTYIEHTH II0 YNPAaBICHWE HA pUCKAa B EHEpPrUMHATa HMHAYCTpUs, T Kato BP npasu
00y4eHHEeTO 110-0e3011acHO, M0-e(EKTUBHO U AUCTAHIIMOHHO YIPABJISBAHO.

1.37. Velev D., P. Zlateva (2018) Augmented and Virtual Reality Application in Disaster
Preparedness Training for Society Resilience, In: 18th International Multidisciplinary
Scientific GeoConference (SGEM 2018), 3-6 Dec. 2018, Vienna, Austria, vol. 18 (Research
areas: Energy and Clean Technologies), issue 4.3, pp. 195-201, International
Multidisciplinary Scientific GeoConference Surveying Geology and Mining Ecology
Management, SGEM. ISSN: 1314-2704, DOI: 10.5593/sgem2018V/4.3/S06.024 (Scopus,
SJR 2018=0.209; Q4), {IluraTtu: 2 B T.4. 1 B Scopus/WoS }, [I".7-27].

The main objective of the paper is to conduct a research on the applicability of the Augmented
reality (AR) and Virtual reality (VR) in disaster preparedness training for society resilience. In
recent years, worldwide and in Bulgaria there has been an increase in the number and intensity of
natural disasters. There is an increase in the adverse effects of disasters on people's lives, social
relations, economic growth and sustainable development. Prevention and reduction of risk is
required. It is necessary for society members to take the leading role and to take active part in
rescue operations in large-scale disasters. The effectiveness of such actions requires the people to
be trained and prepared for disasters in advance. Existing classical training sessions for rescue and
relief operations cannot be performed in an easy manner due to established disadvantages, such as
the learning pace of each individual is not considered, the learning lacks the necessary presentation
of the real situation and its conditions, performed exercises can meet such gaps to an insufficient
extent. In recent years, the training classroom environment has evolved to a more IT enhanced
solution using the advancements in Augmented Reality and Virtual Reality. However, little is
known about what factors are involved in such artificial environments to achieve disaster training
on a proficient level therefore, further studies are needed.

IIpuioxkenne Ha pa3slIMpPeHAa U BUPTYAJHA PEAJHOCT B 00y4YeHHETO 32 TOTOBHOCT NPH
0eCTBUSA 32 YCTOMYMBOCT HA 00111eCTBOTO

OcHOBHaTa Ll Ha CTaTUATa € Jja ce MpPOBe/Ae H3CJe/BaHE M aHAIM3Mpa NMPHIOKUMOCTTa Ha
nob6asenata peaHocT (AR, JIP) u Buptyannara peanmnoct (VR, BP) B 06y4ueHueTo 3a roToBHOCT
npu 6eICTBUS 32 YCTOWYMBOCT Ha o0miecTBoTo. [Ipe3 mocinenHuTe roJuHy B CBETOBEH Mallad U B
boearapust ce HaOmromaBa yBenuWyaBaHe Ha Oposi U MHTEH3UTETa HA TPHUPOIHUTE OCICTBUSL.
VBenuyaBar ce HeOJAronpusATHUTE MOCIEIUIM OT OEICTBHATa BBPXY >KMBOTa Ha XopaTa,
COLMATHUTE OTHONIICHHUS, HKOHOMHYECKHSI PacTeX M YCTOHYMBOTO Pa3BUTHE Ha OOIIECTBOTO.
Heobxomuma e mpodumiakTika W HamaisBaHe Ha pucka. HeoOxomumo e dwieHoBeTe Ha
o0IIeCTBOTO Ja MoeMaT BOJEIIA POJs M Ja y4yacTBaT aKTUBHO B CIIACUTEIHMUTE ONEPALUU MPU
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MamabHu OeacTBusa. EdexkTuBHOCTTa Ha MOAOOHM JEWCTBUS M3UCKBAa Xopara naa Obaar
IpeBapuUTeIHO 00yUYeHH U MOATOTBEHU 3a OencTBUATA. ChIIECTBYBALINTE KIACHYECKH CECUU 32
oOydeHue 3a CMACUTEIHH U MOMOIIHM OMepaliyd He MOraT Ja ce U3BBbpIIAT IO JIECEH HaYuH
Mopajy yCTAHOBEHW HEAOCTATHIIM, KATO HAPUMED HE Ce B3eMa MPEIBU] TEMIIOTO HAa O0yUYCHHE
Ha BCEKU WHIUBUJ, B 00Y4EHHETO JIMIICBA HEOOXOAUMOTO MPECTaBsIHE HAa pealHaTa CUTyalus u
HEUHUTE YCIOBUA, HUBNBIHABAHUTC TpaAULIUOHHU TPCHHUPOBKU HE MOrar 3aJ0BOJIsIBAT B
JoCcTaThb4HA CTENEH Moco4YeHuTe npomycku. [Ipe3 mocneanute roauHu cpenara 3a o0ydeHHe B
KJIaCHAaTa cTas ce pa3Bu 10 no-pasmupenu UT pemienus, u3nona3paiiku HarpeabKa B 1o0aBeHaTa
pealHOCT U BUpTyaliHaTa peanHocT. [lonacrosiieM, o6aue HETOCTHIIHO ce 3HAe KakBU (aKkTopu
Ca BKIIIOYCHH B TaKMBa HU3KYCTBCHH CpCU, 3a Ja CC IIOCTUIHC 06y11eHHe npu 66I[CTBI/IH Ha
npodecnoHalHO HHUBO, 3aTOBA Ca HEOOXOAUMHU JTOMbIHUTEIHU IPOYYBaAHUS.

1.38. Nikolova V., Zlateva P. (2017) Assessment of Flood Vulnerability Using Fuzzy Logic and
Geographical Information Systems. In: 1st International Conference on Information
Technology in Disaster Risk Reduction, IFIP Advances in Information and
Communication Technology, (Eds.: Murayama Y., Velev D., Zlateva P., Gonzalez J.),
Springer, Cham, vol. 501, pp. 254-265, ISSN: 1868-4238, DOI: 10.1007/978-3-319-
68486-4 20 (Scopus, SJR 2017 = 0.178; Q3 / Web of Science), {Ilutatu: 6 B T.4. 3 B
Scopus/WoS }, [B.4-11].

The assessment of river flood vulnerability requires analysis of the whole physical-geographical
environment, and taking into account the interaction between all natural and social-economic
components of the study area. In the current paper a flood vulnerability map is elaborated in
Geographical Information Systems (GIS) environment using fuzzy logic overlay analysis.
Precipitation, distance from streams, flow accumulation, lithology, land use, slopes and altitude
are considered and analysed as factors influencing the floods. In particular, the proposed
methodology for an assessment of flood vulnerability by fuzzy logic is applied for the catchment
of the river Luda Kamchia. This river is situated in the Eastern Bulgaria, Europa. It takes about
1600 km2. The relief is mainly low-mountainous and the annual amount of precipitation is between
600 and 800 mm, influenced by the Black Sea in the eastern part of the river basin. The river flood
vulnerability map created by fuzzy logic overlay analysis shows that the river Luda Kamchia basin
is not under the great threat of floods though there are different segments of the river valleys with
high flood vulnerability. In this regard the flood influencing factors should be considered in
regional development and planning. Both big dams (Kamchia, in the central part of the basin and
Tsonevo, in the low part of the river basin) control the river runoff and decrease the risk of floods
but have to be properly managed. More attention should be given to the determining of flood
factors and their weights, taking into account their importance for flood occurrences and
interaction between different factors. Proposed methodology for the assessment of river flood
vulnerability and elaboration of maps of flood vulnerability by fuzzy logic overlay analysis in GIS
environment is a first step in development of the information system for integrated risk assessment
from natural disasters.

OneHka Ha ysI3BUMOCTTA OT HABOJHEHHUsI ¢ IOMOIITA HA Pa3MHUTA JIOTHKA U reorpagcku
HH(pOPMALMOHHU CUCTEMH

OreHkara Ha ys3BUMOCTTa OT PEYHHMTE HABOJHEHHUS M3UCKBA aHaJIM3 Ha (hpu3MKo-reorpadcekara
cpela KaTo 110 U OTYUTAHE HA B3aUMOJCHCTBHUETO MEXIY BCHUUYKH IPHUPOIHU U COLMAIHO-
MKOHOMHYECKH KOMIIOHEHTH Ha M3clie[iBaHaTa o0sacT. B HacTosara ctaTus € chCTaBeHa KapTa
Ha YysI3BUMOCTTa OT HABOAHEHHUS B cpeda Ha reorpadcka mHpopmarumonHa cucrema (I'MC),
M3IIOJI3BAaliKM aHAJIM3 Ha HacllarBaHe C pa3MHUTa JIOTUKA. Banexure, pa3cTOSHUETO OT MOTOLIUTE,
AKyMYJIMPAaHETO Ha IUIOUIHUS OTTOK, JIUTOJIOTHATA, 3€METOI3BAaHETO, HAKJIOHUTE U HaIMOPCKaTa
BUCOYMHA C€ pPA3MJIekKAAT M aHATU3UpPaT KaTo (akropu, BIUsSEIM Ha HaBoAHeHusTa. llo-
CIEIUAIIHO, NTPEJIOKEHATa METONOJIOTHS 3a OLIEHKA Ha YA3BUMOCTTA OT HAaBOJHEHUS 110 pa3MuUTa
JIOTHKa ce mpuiiara 3a Bogocoopa Ha peka Jlyna Kamuus. Pexara nporuya B M3touna bearapus,
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EBpomna u 3aema oxoso 1600 km2. PenedbT € mpeiuMHO HUCKOIUIAHMHCKH, a TOAMIIIHATA CyMa Ha
Basexute € Mexay 600 u 800 mm, ¢ pexxum, oBiIusH 0T UepHO MOpE B U3TOYHATA YACT HA PEUHUS
Oaceiin. KapraTta Ha ysS3BUMOCTTa OT pEUHU HABOJHEHHUS, Ch3/a/IeHa Ype3 aHaJIN3 Ha HacllarBaHe
C pa3MuTa JIOTHKA, NTOKa3Ba, 4e OacelHbT Ha peka Jlyma Kamuus He e moj rojsiMa 3armiaxa oT
HABOJIHEHUS, BBIIPEKU Y€ MMa Pa3jIMuyHU CETMEHTH OT PEUHUTE JIOJIMHU C BUCOKA YSI3BUMOCT OT
HaBOJHEHUA. B Ta3u Bpb3ka (pakropute, BIUSCIIN BbPXY HaBOAHEHUATA, TPsiOBa Ja ce B3eMaT
NpeIBUJ NPU PETHOHAIHOTO pa3BUTHE M IUlaHupaHe. M nBata romemu szosupa (Kamuus, B
[EHTpaTHaTa 4acT Ha Bojpocbopa u [loHeBo, B HUCKATa 4acT Ha PeUHUs OaceiH) KOHTPOIUPAT
peUHHUs OTTOK M HaMajsiBaT pUCKa OT HaBOJAHEHHUS, HO TpsOBa Ja ObAaT NMPaBUIHO YIPABISBaHU.
CrnenBa na ce oObpHE MOBeue BHHUMAHWE Ha OMNpEACTSHETO Ha (DaKTOpuTe HAa HABOJHEHUS U
TEXHHUTE TEXKECTH, KaTO Ce B3eME IPE/IBU] 3HAYCHHETO UM 332 Bb3HMKBAHETO HAa HABOJHEHHUS U
B3aMMOJICHCTBUETO MEXIy pasnuuHute (akropu. IlpeanoxkeHara MeTomosorus 3a OLEHKA Ha
ySI3BUMOCTTa OT pPEYHU HaABOJHEHUS U U3pabOTBAaHETO HA KapTH Ha YSI3BUMOCTTa OT
HABOJIHEHUS Ype3 aHaJIu3 Ha HaciareaHe ¢ pasmuta joruka B [ IC cpenga Morar n1a ce pasriexaar
KaTo ITbPBU €Tall B Pa3BUTUETO HAa MH(POpPMAIIMOHHATA CUCTEMA 32 MHTETpUpaHa OI[CHKa Ha PUCKa
OT MPUPOJTHU OCJICTBUA.

1.39. Zlateva P., L. Pashova, K. Stoyanov, D. Velev (2011) Fuzzy Logic Model for Natural Risk
Assessment in SW Bulgaria, 2nd Int. Conf. on Education and Management Technology
(ICEMT’2011), August 19-21, 2011, Shanghai, China, IPCSIT, IPEDR, Chen Dan, ed.,
IACSIT Press, Singapore, vol. 13, pp. 109-113, ISBN: 978-981-08-9174-9, ISSN: 2010-
4626, Accession Number WOS:000392455900022 (Web of Science), {llutatu: 21 B T.u.
6 B Scopus/WoS}, [B.4-12].

Assessing the natural risk is a major issue for the responsible risk management and the sustainable
regional development of Southwestern Bulgaria. The paper presents a fuzzy logic model for
complex estimation of the natural risk in the SW Bulgaria region, based on the available
information sources and the expert knowledge. The risk assessment problem is defined as a
multicriterial task that evaluates several input variables (indicators for natural hazards). A
hierarchical fuzzy logic system with four inputs and one output is designed in the Matlab software
environment using Fuzzy Logic Toolbox and Simulink. The simulation investigations are done for
five geographic areas in SW Bulgaria. The areas are ordered by the decreasing degree of complex
natural risk. This fuzzy system can be a part of the Web Integrated Information System for risk
management of natural disasters.

Pa3mur Jornyecku MojeJ1 3a olileHKa Ha IIPUPOJAHUA PUCK B IOr03ana)1Ha B'b.]'[rapl/lﬂ

Ouenkara Ha INPUPOJHUSA PUCK € OCHOBEH BBIIPOC 32 OTTOBOPHOTO YIPABIEHUE HAa PUCKA U
YCTOMYMBOTO pervoHanHo pa3Butve Ha lOrozanaana bearapus. CraTusita mpencraBs pa3MuT
JIOTUYECKM MOJEN 3a KOMIUIEKCHA OLIEHKa Ha NIPUPOJHUSA pUCK B permoHa Ha lOrosamanHa
bearapus, OazupaH Ha HaIUYHUTE HMH(OOPMALMOHHM M3TOYHUIM U EKCIIEPTHUTE 3HAHUS.
[TpobnemMBbT 3a OIleHKa Ha pUCKa ce OIpe/elis KaTO MHOTOKpUTEpHalHa 3ajaya, KOsSTO OLIEHsABa
HSIKOJIKO BXOJIHH TPOMEHJIMBH (MHIMKATOPH 3a NMPUPOIHM OMACHOCTH). MepapxudHa pasMurta
JIOTMYEeCKa CUCTeMa C YeTUPH BXOJa U €IMH U3XO0J € MpoeKTUpaHa B copryepHara cpena Matlab ¢
nomora Ha Fuzzy Logic Toolbox u Simulink. CumynannoHHUTE U3CiIeIBaHUS ca HalIpaBEHH 3a
ner reorpadcku obmactu B FOrozananna bbarapus. [lnomure ca moapeaeHu Mo HU3XOJAIIA
CTENEH Ha KOMIUIEKCEH NMpHUpojeH puck. Tasu pa3mura cucrema Moxke Aa Obae yacT oT yel
UHTErprupaHaTa HH(OpMAIIMOHHA CUCTEMA 32 YIPABJICHUE HA PUCKA OT IPUPOIAHU OEICTBHSL.

1.40. Velev D., P. Zlateva, V. Velev (2011) A Framework for Web Integrated Information
System for Risk Management of Natural Disasters. In: 2nd International Conference on
Education and Management Technology (ICEMT 2011), August 19-21, 2011, Shanghai,
China, IPCSIT, IPEDR, (Ed.: Chen Dan), IACSIT Press, Singapore, vol. 13, pp. 114-118,
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ISBN: 978-981-08-9174-9, ISSN: 2010-4626, Accession Number WOS:
000392455900023 (Web of Science), {Ilutaru: 4 B T.4. 1 B Scopus/WoS}, [B.4-13].

The paper analyses the possibility to propose a framework for Web Integrated Information System
for risk management of natural disasters. Different methods and tools for analysis and evaluation
of the risk due to various natural disasters are considered. The system ability to serve as a unified
platform for interdisciplinary research is considered with regard to consolidating researchers with
different specialists and individual users that will be able freely to offer information and
knowledge exchange through a Web 2.0 dedicated online social network. The proposed framework
aims to assist in making effective management decisions for risk prevention and reduction in
emergencies due to natural disasters.

Pamka 3a ye0 nHTerpupana nHpopManmoHHa CUCTEeMA 32 yIPaBJieHHe HA PUCKA OT
NPUPOAHH OeCTBUSA

Cratusta aHaiau3Mpa BB3MOXKHOCTTAa Ja C€ MpeUIoKH pamMKa 3a yed HHTerpupasa
MH(pOpMallMOHHA CHCTEMa 3a YyINpaBJIEHME HAa pUCKa OT NpupoiHu OenctBus. Pasrnexnar ce
pas3InYHM METOJU U CPE/CTBA 3a aHAJIU3 U OLIEHKA HA pUCKa OT Pa3IMYHHU NPUPOIHU OeCTBUSL.
Crnoco0HOCTTAa Ha cucTeMara Ja CIy)KH KaTo eAMHHa IulaTdopma 3a MHTEPAMCHHUIUIMHAPHU
U3CIIEBaHMs C€ pas3riexJa II0 OTHOIIEHHWE Ha KOHCOJIMIUPAHETO Ha M3CIIeA0BaTeNd C
pa3IMYHK CIEUUAIMCTH W OTACITHH TOTPEOUTENN, KOUTO IIe MOTaT CBOOOIHO Ja Ipejiarar
uHpopmanus 1 oOMeH Ha 3HaHus upe3 Web 2.0, cnenuanusupaHa OHJAMH coLlMalHa MpExa.
[Ipennoxenara paMka MMa 3a Iel Ja HOATNIOMOTHE B3€MAaHETO HAa €()EKTUBHM YIPABIECHCKH
peleHts 3a IPeJoTBpaTsABaHe U HaMAJIIBaHE Ha PUCKa MPU U3BBHPEIHU CUTYaLlUH, IbJDKALIH Ce
Ha MPUPOIHU OEICTBUS.

1.41. Velev D., P. Zlateva (2011). Cloud Infrastructure Security, In: IFIP conference, iNetSec
2010 “Open Research Problems in Network Security”, 05-06 March 2010, Sofia, Bulgaria,
Lecture Notes in Computer Science (Ed.: Camenisch J., Kisimov V., Dubovitskaya M.),
Springer-Verlag, Berlin Heidelberg, Natura, vol. 6555, pp. 140-148. ISSN: 0302-9743, E-
ISSN 1611-3349, DOI: 10.1007/978-3-642-19228-9 13, Accession Number: WOS:
000296682600013 (Scopus, SIR 2011=0.338, Q2), {ITlutatu: 27 B T.4. 13 B Scopus/Wo0S},
[T.7-28].

Cloud computing can help companies accomplish more by eliminating the physical bonds between
an IT infrastructure and its users. Users can purchase services from a cloud environment that could
allow them to save money and focus on their core business. At the same time, certain concerns
have emerged as potential barriers to rapid adoption of cloud services such as security, privacy
and reliability. Usually the information security professionals define the security rules, guidelines
and best practices of the IT infrastructure of a given organization at the network, host and
application levels. The current paper discusses miscellaneous problems of providing the
infrastructure security. The different aspects of data security are given a special attention,
especially data and its security. The main components of cloud infrastructure security are defined
and the corresponding issues and recommendations are given.

CurypHoct Ha o0J1ayHaTA HHPPACTPYKTYypa

OO6yayHUTEe W3YMCIEHHUS MOTraT Ja IMOMOTHaT Ha KOMIIAHMMTE Ja IOCTUTHAT IOBEYE 4Ype3
eJIMMUHMpaHe Ha (pusnyeckute Bpb3ku Mexay UT uHdpacTpykTypata 1 HEMHUTE MOTPEOUTEINH.
[TorpeburenuTe Morar Aa KymyBaT yCIyrd OT oOJiayHa cpefia, KOETO MOKEe J1a UM MO3BOJIM Jia
CHECTAT Mapu MU Jla Ce ChCPENOTOYAT BBPXY OCHOBHMSA cH Ou3Hec. B chIIoTO Bpeme HAKOM
OIIaCEHUs Cce MOSABIBAT KaTO MOTEHIIMAIHY MIPEUKH Mpe]] Obp30TO IpUEeMaHe Ha 00JIayHUTE YCIYTU
KaTO CHUTYpPHOCT, TIOBEPUTEIHOCT M HaAeXIHOCT. OOHWKHOBEHO CHEIHMAIHCTUTE IO
MH(POPMALIMOHHA CUTYPHOCT ONpEAEAT IpaBUiIaTa 3a CUTYPHOCT, HACOKUTE U Hall-1o0puTe
npaktukn Ha WT uHpacTpykTypara Ha JajeHa OpraHu3alusi Ha HUBO MpeEXa, XOCT U
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npuiokenue. Hacrosimmata craTusi aHanu3upa pa3ivyHU MpoOJEeMH TPU OCUTYpsSBaHE Ha
cUrypHocTTa Ha uH(ppacTpykrypaTta. OOpbhIla ce crienuagTHOo BHUMaHUE Ha Pa3IMYHUTE aCIIEKTH
Ha curypHocrta Ha pgaHHuTe. OCHOBHUTE KOMIIOHEHTHM Ha CHUTypHOCTTa Ha oOJjadHaTa
UHPPACTPYKTYpa ca ONpeAeTICHH, TOCOYCHH Ca ChOTBETHUTE MPOOIEMHU U ca JaJJCHH MPETIOPBKU.

1.42. Velev D, P. Zlateva (2011) Principles of Cloud Computing Application in Emergency
Management, In: International Conference on E-business, Management and Economics
(ICEME 2011), (Ed.: D. Lijuan), IEDRC, vol. 25, pp.119-123, ISBN: 978-981-07-1016-3,
ISSN: 2010-4626, DOI: 10.7763/IPEDR, Accession Number WOS: 000392893100025
(Web of Science), {lluraTu: 12 B T.4. 2 B Scopus/WoS }, [I".7-29].

Recent emergencies in the world show the tendency that the occurrence frequency of natural
disasters is expected to increase in future. Therefore, new approaches for emergency management
need to be elaborated based on the latest IT developments. Cloud computing is considered as a
possible way to lower the cost and complexity of computing by providing applications that run on
the Internet. Many companies are looking at cloud computing as a new form of emergency
management, which will keep its business continuity. Cloud computing could contribute to
emergency management since it could facilitate the sharing of information among private and
government organizations. The aim of the current paper is to analyze the problems and peculiarities
of the cloud computing application as a component of the emergency management and to propose
principles, which use cloud-based services, to support the business continuity despite the
occurrence of natural disasters.

HpI/IHIII/Il'[I/I Ha NPUWIOKEHHUETO HA 00JIaYHUTE U3YNCJIEHUS B YIpaBJIECHUETO
Ha U3BBHPECAHU CUTYAllUH

[TocnenHute M3BBHPEIHN CUTYAIlMH B CBETA MOKA3BaT TEHIEHIIMATA, Y€ CE OYAKBa YECTOTaTa Ha
npupoaHuTe OeICTBUS J1a HapacTBa B Obaemle. CliejoBaTeTHO € HEOOXOAMMO J1a Ce MPEANIoKaT
HOBHM TMOJXOJM 3a YIPABICHUE HA HM3BBHPEIHU CHUTYyallud Bb3 OCHOBa Ha Hail-HoBuTe WT
pa3paboTku. O6IayHNTE U3YUCIECHUS CE CYMTAT 32 Bh3MOKEH HAUMH 32 HAaMaJIIBaHE HA Pa3XOIUTe
Y CIIO)KHOCTTA Ha MU3YMCIICHUSITA UYPe3 MPEOCTABSIHE HA TPHIIOKEHUS, KOUTO padboTtart B IHTepHeT.
MHoro KOMIaHuu rienaT Ha 0OJaYHUTE U3YHCIECHUSI KaTo HAa HOBa (opMa Ha yrIpaBleHUE MPHU
W3BBHPEIHU CUTYAIINH, KOSATO MOJKE JIa 3aMa3u HEMPEeKbCHATOCTTA Ha TeXHUs Ou3Hec. O0auynnTe
W3YUCIICHUS MOTaT Jia JOMpHHecaT 3a MOo-J00po yNpaBieHHe Ha U3BBHPEIHUTE CUTYAIlUH, Thi
KaTo UMaT KaraluTeT Ja YJIECHST CIOACISIHETO Ha MHGOPMAIMS MEXIYy YaCTHU U JTbpIKaBHU
opranm3anuu. l{enra Ha HacTosIIIaTa CTaTUSA € J1a C€ aHATU3UPAT MPOOIEMUTE U OCOOCHOCTHUTE Ha
MPUJIOKEHUETO Ha OOJAYHUTE U3YUCIICHHS TIPU YIIPABICHUETO Ha U3BBbHPEIHN CUTYallUH U J1a Ce
mpenioXkaT pelleHus C H3MOoJ3BaHe o0liayHo Oa3upaHW YCIYrH, 3a Ja ce MOAIbpiKa
HEMPEKbCHATOCTTA Ha OM3HEcCa BBIIPEKHU 0sIBaTa HA MIPUPOTHU OCICTBUSI.

1.43. Velev D, P. Zlateva (2010) Problems of Cloud Computing Utilization for Intelligent
Knowledge Transfer, In: 4th Int. Conf. on Distributed Computing and Grid-Technologies
in Science and Education, Joint Inst. Nucl. Res. (JINR), Lab. Inf. Technologies, Dubna,
Russia, pp. 251-256, ISBN: 978-5-9530-0269-1, Accession Number WOS:
000393794200041 (Web of Science), [I".7-30].

This work presents a brief analysis of possible problems in cloud-based knowledge transfer. The
transition to Cloud computing provides for a higher level of cooperation, interaction and
possibilities for knowledge and expertise transfer for the research organizations, universities and
business as a whole. The advantages and disadvantages of cloud computing in knowledge transfer
are described, followed by a short discussion of major identified problems. The results can be used
for the development of software tools and information systems for intelligent knowledge transfer
in the corresponding research areas of interest.
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IIpo0OJieMmn HA M3M0J3BAHETO HA 00JIAYHUTE U3YNCIECHHS 3a
HHTEJUTreHTeH TpaHcdep HA 3HAHUSA

Ta3u paboTa mpencTaBsi KpaThbK aHAIW3 HA BB3MOXKHUTE MPOOJIEMU TpU OOJNIAYHO Oa3MpaHHs
Tparcdep Ha 3HaHWA. [IpexoabT KbM OO0JIAYHM HM3YMUCICHHS OCUTYpSBAa IO-BUCOKO HUBO Ha
CHTPYAHHYECTBO, B3aMMOJICHCTBHE M BB3MOXKHOCTM 3a TpaHchep Ha 3HaHUS W ONUT 3a
U3CIIEIOBATEIICKUTE OpPraHW3allMi, YHUBEPCUTETUTE W Ou3Heca Karo Ipuio. Omnucanu ca
OperMCTBaTa W HEJOCTATHIIMTE HA OOJauyHUTE HM3YMCIICHUS TpH TpaHcdhepa HA 3HAHHS,
MOCIIEABAaHN OT KPaTKO OOCHXkIaHE HA OCHOBHUTE HICHTU(UIMpaHU NpoOiemu. Pesynratute
mMorar Ja ObJaT WM3MON3BaHM 3a pa3paboTBaHe Ha CO(PTyepHH HWHCTPYMEHTH U
WHOOPMALIMOHHM CUCTEMH 32 HHTEJIUICHTEH TpaHChep Ha 3HAHUS B CHOTBETHHUTE
U3CIIeI0BATEIICKH 00J1aCTH HAa UHTEPEC.

Il. Hayynu my0aukanum B W3JaHUsl, KOUTO ca pedepHpaHH ¥ HHIAEKCHPAHH B
BTOPUYHHM 0a3M JaAHHM C HAYYHA HH(OpMALUs

I1.1. Velev D., P. Zlateva (2019) Analysis of V-Commerce as the New Online Sales Channel.
International Journal of e-Education, e-Business, e-Management and e-Learning
(JEEEE), wvol. 9, no. 2, pp. 131-137. ISSN: 2010-3654, DOI:
10.17706/ijeeee.2019.9.2.131-137 (ProQuest, EBSCO), {lluratu: 7 B T4. 2 B
Scopus/WoS}.

The modern world is changing fast due to innovative IT advancements. Online customers can
benefit from technologies such as Virtual Reality and Augmented Reality since they revolutionize
the interaction between them and the merchants. They can virtually look and feel the products in
real world environment before buying. Companies with large customer bases are beginning to
explore how those technologies could be applied to attract new customers to their products and
services. V-commerce can keep on functioning even in the case of the ever-increasing number of
natural disasters due to the nature of its stores. The paper aims at analyzing the v-commerce
phenomenon and defining its main features and challenges.

Ananu3 Ha Bupryannara (V) ThProBusi KaTo HOB OHJIAH KaHAJI 32 MPOAAXKOH

CbBpeMEHHUAT CBAT ce MpoMeHs Obp30 OnarogapeHue Ha uHoBaTuBHUTE UT mocTmkenus.
OnnailH KJIMEHTUTE MOraT Ja €€ BB3IOJ3BAT OT TEXHOJIOTMHM KAaTO BHUPTYalHAa PEaJHOCT U
no0aBeHa pEeaqHOCT, ThH KaTro T€ PEBOJIOLMUOHU3MPAT B3aUMOACHCTBUETO MEXAY TIX U
Thprouure. KiveHTHTe MOrat BUpPTyaJlHO J1a pa3riieaT U yCeTAT NPOLYyKTUTE B pealHa Cpela,
npenu na Kymnsat. KommnaHuurte ¢ rojeMu KJIMEHTCKM 0a3u 3amoyBaT Jla MpOydBaT KakK Te3U
TEXHOJIOTUM MoraT Ja ObJaT NPHJIOKEHH 3a NPUBJIMYAHE HA HOBM KIMEHTH KbM TEXHUTE
NpOIYKTH H yciuyru. Buptyannara (V) ThproBust MOXe Jia MPOIBIDKU 13 GYHKIIHOHHPA JOPH U B
cilyyail Ha HEMPEeKbCHATO HapacTBall Opoil MpUPOAHH OeICTBUS MOPaIu €CTECTBOTO HAa HEMHUTE
marasuau. CtaTusra uMa 3a 1ej Ja aHaau3upa peHomeHa Ha Bupryannara (V) ThproBus u ga
neGuHUpa HErOBUTE OCHOBHH XapaKTEPUCTHKH U MPEAU3BUKATEIICTBA.

11.2. Zlateva P, D. Velev (2019) Framework of Cloud Based Learning System for Risk Analysis
of the Bulgarian Electricity Network under Natural Hazards, International Journal of e-
Education, e-Business, e-Management and e-Learning (IJEEEE), vol. 9, no.2, pp. 100-
107, ISSN: 2010-3654, DOI: 10.17706/ijeeee.2019.9.2.100-107 (ProQuest, EBSCO).

In recent years worldwide are observed an increase in the negative effects of natural hazards on
critical infrastructure, as well as on the Bulgarian electricity network. The aim this paper is to
propose a framework of cloud based learning system for risk analysis of the Bulgarian electricity
transmission and distribution network under natural hazards. The learning system includes several
components: lists with monitored objects and predominant natural hazards on Bulgarian territory
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with their characteristics and locations in GIS; potential impacts caused by the natural disasters
described; quantitative and qualitative methods for risk analysis and assessment of risk levels. The
risk analysis results obtained with the proposed learning system can support the all stakeholders
to take more informed decision about effective protection of the electricity network from natural
hazards. The power outages strongly affect the transmission of data in Web and as well the all
activities on the Internet as e-Education, e-Business, e-Management, e-Learning.

Pamka Ha 00;1auHO 0a3upaHa cucTemMa 3a 00ydyeHHue OTHOCHO aHAJIN3a HA PUCKA HA
0BJrapcKkaTa eJleKTPOeHepruiiHa Mpeka OT NPUPOAHHN OeICTBUSA

[1pe3 mocneHUTE TOJUHU B CBETOBEH MaIliad ce HaOIr01aBa HapacTBaHE Ha HETATUBHUTE e(heKTH
OT TMPHUPOIHU OEICTBHA BBPXY KPUTHUYHATA HH(PPACTPYKTYpa, KAKTO U BBPXY ObIATapckara
eNIeKTpoeHepruiiHa Mpexa. Llenra Ha Ta3u cTaTus e 1a IpeuIoku a paMKa Ha 0o01aqHo Oa3upana
cucteMa 3a OOyueHHEe OTHOCHO aHaJIW3 Ha pPUCKA Ha OBJrapckara €JIeKTPOIPEHOCHA U
pasnpenenuTenHa Mpexa oT IpupoaHu Oencteus. [Ipemnaranara oOyynrenHa cucTeMa BKIIOYBA
HSKOJIKO KOMITOHEHTA: CIMCHIM C HAOII0JaBaHU 00CKTH 1 IpeobaiaBaiy IpUPOIHA OSICTBUS
Ha OBJIrapcka TEpPUTOpPUS C TEXHUTE XapakTepucTHku M Mecrononoxenue B [MC cpena;
NOTEHIMATHU BB3JCHCTBUS, IPUUMHEHN OT ONHMCAHUTE MPUPOJHH OCICTBHS; KOJMYECTBEHU H
Ka4eCTBEHU METOJM 33 aHaJM3 Ha PUCKa U OLIEHKAa Ha HUBAaTa Ha pucka. Pezynrarure oT aHanmza
Ha pHUCKa, MOJYYEHU C NPEATOKEHaTa CHUCTeMa 3a OO0ydeHHE MOXKe Ja IOAINOMOTHE BCHYKH
3aMHTEPECOBAaHM CTPAaHU Ja B3eMaT MO-WH(POPMHUpPAHH peIleHHs 3a ePEeKTHBHA 3alluTa Ha
€JIEKTPOCHEepruifHa MpeXa OT NPUPOAHM omacHocTH. llocoyeHo e, Ye NpeKbCBaHHATA Ha
SJIEKTPO3aXPaHBAHETO OKa3BaT CHIJIHO BIHMSHUE BHPXY MPEAAaBaHETO HA JaHHU B MpPEXaTa, KaKTO
U BBpPXY BCHYKH JIeiiHOCTH B MHTEpHET KaTo elIeKTpOHHO 00pa3oBaHHE, €IEKTPOHEH OHM3HecC,
SJIEKTPOHHO yIPaBJIEHHUE, ENIEKTPOHHO O0y4EHHE.

11.3. Velev D., P. Zlateva (2017) Virtual Reality Challenges in Education and Training,
International Journal of Learning and Teaching, vol. 3, no. 1, pp. 33-37, ISSN: 2377-2891,
elSSN: 2377-2905, DOI: 10.18178/ij1t.3.1.33-37 (ProQuest, EBSCO) {Iluraru: 196 B T.4.
60 B Scopus/WoS }

Virtual Reality (VR) will soon be something millions of people will be using. It will expand into
a broad spectrum of our current world. VR is a technology that enables the creation of computer
generated virtual worlds with which the user can interact and immerse in. VR gear and content
will be the next hype word and it is estimated their market will be worth more than $70 billion by
2020. In fact, 2016 is considered to be the year of Virtual Reality. One of the fields that can take
an evolutionary advantage of VR is education and training due to the great interactivity level that
VR allows the users to experiment the concepts he is taught with. The paper aims at performing a
brief analysis of current VR challenges, and especially its application in education and training.

IIpenn3BuKaTe/cTBaTa HA BUPTYAJTHATA PEAJHOCT B 00Pa30BaAHMETO M 00y4eHHETO

Buptyannara peannoct (VR, BP) ckopo 1mie 6b11€ Hello, KoeTo MUJIMOHM XOpa 1€ U3Io3Bat. T
I1€ Ce pa3UIMpH B IIUPOK CIIEKTHP OT HAIIMS HACTOSAII CBAT. VR € TeXHOIOorus, KOsATO MO3BOJIsSIBA
Cb3JIaBAHCTO HAa KOMITIOTBPHO I'€CHCPUPAHU BUPTYyaJIHHU CBETOBEC, C KOUTO HOTpe6I/ITeJ'I$IT MOXK€E 1a
B3aMMO/IEICTBA U 1a Ce MOTOIH B TAX. VR eKkunupoBKarta u ChbpKaHUETO 11ie ObAaT cleiBaliara
pEeKJIaMHa IyMa U C€ U3YUCIIsBa, Y€ TEXHUSAT Na3ap e crpyBa Haj 70 munapaa qoiapa g0 2020r.
dakt e, ue 2016 ce cmaTa 3a roJUMHaTa Ha BUpTyalHaTa peanHocT. EqHa ot obnactute, KOUTO
MOTaT Jia e BB3MOI3BaT OT €BOIIOIIMOHHOTO MPeIuMCTBO Ha VR, € 00pa3oBaHUETO U 00YIEHUETO
nopajay TrojsiMOTO HMBO Ha MHTEPAKTUBHOCT, MOHeXke VR mo3BonsgBa Ha moTpeOUTENUTE Aa
CKCIICPUMCHTHUPAT C KOHOCIIIUUTE, C KOUTO Ca 06yanaHH. Cratnara nMma 3a eI Ja U3BBbPIIH
KpaThK aHaAJU3 Ha HACTOSILUTE MpeIu3BUKATeNICTBA HA VR U Mmo-crenuantHo Ha MPUII0KEHUETO
My B 00pa30BaHHUETO U OOYICHHETO.
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11.4. Velev D., P. Zlateva, V. Velev (2017) Applications of Modern ICT in Risk Assessment
from Natural Disasters. In: International Conference on Application of Information and
Communication Technology and Statistics in Economy and Education (ICAICTSEE 2017),
November 3-4th., 2017, Sofia, Bulgaria, pp. 253-262, ISSN 2367-7635, E- ISSN 2367-
7643, Publishing Complex — UNWE, Sofia, Bulgaria, https://icaictsee.unwe.bg/past-
conferences/default.ntml (ProQuest).

Combining Social Media, Big Data and Cloud computing is one of the best solution to the needs
and requirements of the government, organizations and individuals responding to natural disasters.
The purpose of this paper is to analyze the relation between natural disasters and Social Network,
Big Data and Cloud Computing. The availability, scalability, cost, speed of communication and
potential security offer solutions to current dilemmas within the emergency response and relief
work community are considered. The combined information services are more readily useful for a
response to natural disasters. Analyzing Big Data generated through social media can help
understand the identity and activity of people in these networks and examine the possibility of
recruiting them as volunteers in recovery processes. Big Data generated by IoT device could bring
up to additional clarification of the damages caused. Since the cloud applications are hosted at
geographically dispersed locations, they are not at risk of going down if one of the facilities fails.
Cloud computing provides the ability for users to communicate between those in the disaster field
with those coordinating efforts outside the field. Evidently putting together Social Media, Big Data
and Cloud Computing is a winning solution for risk assessment from natural disasters.

IIpunoxenns Ha coBpemennuTe UKT B onenkara Ha pucka ot npupoaHu deacTBus

KomOuHupaneTo Ha colyalHu MEIUH, TOJIEMH JaHHU M OOJIAYHM W3YUCICHHS € €IHO OT Haii-
N00pUTE pelIeHus 3a HYKAUTE W U3MCKBAHUATA HA MPABUTEICTBOTO, OPTraHU3ALMUTE U XOpaTa,
pearupaiiy Ha npupoaHu OenctBus. Llenta Ha Ta3u craTus € Aa ce aHaIM3Upa Bpb3KaTa MEXIY
NPUPOJHUTE OEACTBHS U COLMATHUTE MpPEXKHU, TOJEMHUTE JAHHU M OOJaYHUTE H3YUCIICHUS.
Pasrnegana e HanuM4HOCTTa, MamaOMpyeMOCTTa, IE€HaTa, CKOpPOCTTa HAa KOMYHUKaLUs U
NOTEHILIMAIHATa CUTYPHOCT IpeylaraT pelieHnsl Ha HacTOSIIIUTE AUJIEMHU B OOIIHOCTTA 3a padoTa
IpY U3BBHPEIHU CUTYalluy Npu Npupoanu oenctusi. KomOuHupanute HHGOpMaIMOHHT YCIyTH
ca IO-TOJIE3HU 3a OIEHKA Ha pUCKa U peakuus NpU NpUpPOJHU OeACTBHs. AHAIM3UPAHETO Ha
rojeMy JlaHHW, TE€HEepHUpaHM upe3 COLMAIHM MEIWH, MOXKE Jla IMOMOTHe Ja ce pasdepe
CaMOJINYHOCTTa M JIEWHOCTTAa Ha XOpaTra B TE€3UM MPEKU U Ja C€ NMPOYYH BB3MOXKHOCTTA 3a
HaOWpaHEeTO UM KaTo J0OpOBONLM B MpPOIECUTE Ha Bb3CTaHOBsBaHe. [oneMuTe NaHHM,
resepupann ot loT ycTpoiicTBa, morar na JgoBedaT OO JAONBIHUTENHO W3SACHSABAaHE Ha
NpUYMHEHUTE 1IeTH oT OeacTBusATa. [ToHexe oOIauHUTE MPUIIOKEHUS CE XOCTBAT Ha reorpadcku
pa3snpbCHATH MECTA, T€ HE Ca M3JIOKEHU HA PUCK OT MOBPENA, aKO HAKOE OT ChOPBKEHUATA CE
noBpend B 30HaTa Ha OenctBue. OOMAUHUTE M3YUCIEHHUS MPEIOCTABAT BB3MOXKHOCT Ha
MOTpeOUTENTUTE Ja KOMYHHKHPAT MEXITY TE€3H B 00JJaCTTa Ha O€ICTBUETO C TE3H, KOOPAMHUPAIIN
ycunusTa u3BbH oOnactTa. OOEIUHSIBAHETO HA COLMAIHM MEIHMM, TOJIEMHU JaHHU M OO0JIAYHU
W34YHCIICHNUS € MIEYEIUBIIO PEHICHUE 3a OLICHKA Ha PUCKA U YIIPABJICHUE HA U3BBHPEIHU CUTYyallun
OT IPUPOJHU OEJICTBHSL.

11.5. Zlateva P, D. Velev, L. Raeva, (2015) A Fuzzy Logic Method for Assessment of Risk
Management Capability, Int. Journal of Innovation, Management and Technology (I1JIMT),
vol.6, no.4, pp. 260-266, ISSN 2010-0248, DOI: 10.7763/1JIMT.2015.V6.612. {ITutaru:
7 B 1.4. 4 B Scopus/WoS }(ProQuest)

The paper proposes a fuzzy logic method for assessment of risk management capability from
natural disasters. The fuzzy logic method is developed as a hierarchical system with several inputs
and one output. The obtained results can support the assessment of risk management capability
from natural disasters on Member State, either at national or the appropriate sub-national level.
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The proposed method for the assessment of risk management capability from natural disasters is
envisaged to be implemented as a part of the information system for integrated risk management
of natural disasters. This system can be successfully used in e-government.

Metona ¢ pasMuTaTa JIOrika 3a Ol¢HKa Ha CIIOCOOHOCTTA 32 YiupaBJICHHEC HA pPUCKaA

CrartusTa peuiara MeTo/Jl ¢ pa3MHTa JIOTHKA 32 OLICHKA Ha CIIOCOOHOCTTA 3a yIpaBJICHHUE Ha PHCKa
oT mpupogHu OexctBus. llpeanoxeHHAT METOJ C pa3MuTara JOTMKa € pa3padoTeH KaTo
fiepapxW4yHa CHCTEMa C HAKOJKO BXoja W eauH u3xon. llomyuenurte pesynratu morar naa
MOJIIOMOTHAT OLIEHKaTa Ha CIIOCOOHOCTTA 3a yIpaBJIEHUE HA PHCKA OT MPHUPOIHU OCICTBHS BbB
BCsIKa AbprKaBa-4ieHKa Ha EBpomelickust Chi03, KaKTO Ha HAIIMOHAIHO, TAKa U HA ITOXOISIIO O
HAllMOHAIHO HUBO. IIpeanoeHusT METox ¢ pa3MuTa JIOTHKA 3a OLIEHKA Ha CIOCOOHOCTTA 3a
yIIpaBJeHUE Ha PUCKa OT MPUPOAHU OENCTBUS Ce MpEABMKIA Ja ObJe BHEIPEH KaTo 4acT OT
uH(pOpPMAaLMOHHATA CUCTEMA 32 HHTEIPUPAHO YIIPABICHHE HA pUCKA OT NpUpoaHu o6enctus. Tazu
CHCTeMa MOXKE YCIIEUIHO JIa CE U3I0JI3Ba B €JIEKTPOHHOTO ITPABUTEIICTBO.

11.6. Damyanova S., P. Zlateva, X. Zong, D. Velev (2015) A Method for Ecosystem Risk
Assessment of Heavy Metal Pollution Due to Intensive Precipitation, International
Proceedings of Chemical, Biological and Environmental Engineering (IPCBEE), vol.88,
pp. 95-101, International Association of Computer Science and Information Technology
Press (IACSIT Press), ISSN 2010-4618, DOI: 10.7763/IPCBEE.2015.v88.16 (EBSCO)

Heavy metal pollution is a big problem almost all over the world. Increasing industrial activity and
poor emission control result in accumulation of toxic elements in soils, water sediments and
vegetation. Critical load approach aims to identify ecosystems of which the critical loads are
exceeded by atmospheric deposition. For more effective air pollution, abatement policies it is
important to locate areas where adverse impact can be expected to occur as a result of excessive
regional deposition. That includes data of emission, meteorology, soil and vegetation
characteristics. The impact of climate change on the ecosystem risk of heavy metal pollution has
not been sufficiently studied, especially under conditions of intense precipitation. A fuzzy logic
method for ecosystem risk assessment of heavy metal pollution caused due to intensive
precipitation is proposed. A fuzzy logic model has been developed, which is designed in the Matlab
software environment using Fuzzy Logic Toolbox and Simulink. The simulation investigations are
done. The proposed fuzzy logic system can be part of the information system for integrated risk
assessment of natural disasters.

MeToa 3a OLIEHKA HA €KOCHCTEMEH PHUCK OT 3aMBbpPCABAHE C TCKKH METAJIM MOpaau
HHTCH3UBHH BAJIC/KH

3aMBbpCABAHETO C TEKKM METAIM € TOJIsIM TpoOiieM B MOYTH Ienus cBaT. Hapacrsarmiara
NPOMHMIIUIEHA JEHHOCT M JIOMIMAT KOHTPOJ HAa €MHUCHHTE BOJAT JO HATPyIBaHE Ha TOKCHYHU
€JIEMEHTH B TIOYBUTE, BOJHUTEC yTAaKW M PaCTHTEIHOCTTA. [lOAXOABT HAa KPUTUYHOTO
HATOBapBaHE MMa 3a )1 J1a HACHTH(PHINPA EKOCHCTEMHUTE, YNUTO KPUTHIHHA HATOBapBaHUS ca
NPEBUIIICHH OT atMoc(epHO omiarane. 3a Mo-¢()eKTUBHU TOJIMTUKKA 33 HaMallsiBaHE Ha
3aMbPCSIBAHETO HA BB3JyXa € BAKHO Ja C€ JIOKAIU3UPAT 30HHU, KBJCTO MOXKE Jia Ce OYaKBa
HeOJIaronpusITHO Bb3/ICHCTBHE B PE3yJITaT HA MPEKOMEPHO PErHOHAIIHO OoTjaraHe. ToBa BKIFOUBA
JAHHM 3a €MHCHH, METEOPOJIOTHs, XapaKTePUCTUKH Ha TIoYBaTa M PACTUTEIHOCTTA.
Bw3neiicTBHeTO Ha U3MEHEHHETO Ha KIIMMaTa BbPXY EKOCUCTEMHHUSI PUCK OT 3aMbPCSIBAaHE C TEKKH
METaJIH HE € JOCTaThYHO MPOYUYEHO, 0COOEHO MPH YCIOBHS HA MHTEH3MBHU Bajiexu. [Ipemioken
€ METOJI C pa3MHTa JIOTHKA 3a OIICHKA Ha €KOCUCTEMHUS PUCK OT 3aMbpPCSBaHE C TESKKH METaH,
NPUYMHEHO OT MHTCH3UBHH BaJie)kn. Pa3paboTeH € MOJIel ¢ pa3MuTa JIOTHKA, KOMTO € MPOEKTUPaH
B codryepHara cpena Matlab ¢ momomra na Fuzzy Logic Toolbox u Simulink. TIpoBenenu ca
CHMYJIAIIMOHHU n3cneaBanus. [Ipeioxkenara pa3MuTa JOrHYecka CUCTEMa MOXKe Jia Obje 4acT
oT H(pOPMAIMOHHATA CUCTEMA 332 HHTEIPUPaHa OI[CHKA Ha PUCKA OT MPUPOIHU OCICTBHSI.
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11.7. Velev D., P. Zlateva (2012) Use of social media in natural disaster management. ICITE
2012, Hong Kong, International Proceedings of Economic Development and Research
(IPEDR), vol. 39, pp. 41-45, ISSN: 2010-4626, DOI: 10.7763/IPEDR {I{uraTu: 121 B T.4.
41 B Scopus/WoS } (CNKI, WorldCat, Ulrich's Periodicals Directory)

Social media has re-defined communication in today’s modern world. Text messaging, the internet
and social networking sites have made it possible to communicate with a large number of people
anywhere in the world. It is an efficient and easy way to keep in touch and impart information,
especially during natural disasters. Social Media has become a valuable means of communication
in many places affected by natural disasters, which allows people to keep in touch with family and
friends and access important information. The aim of the paper is to analyze the possibilities for
the use of social media in the management of natural disasters and to propose basic guidelines for
organizing communications and data exchange between the participants in such events. A brief
overview of natural disasters is given. The term social media is defined and their basic functions
and components are described. Communication types and the means for their implementation
between participants in natural disaster events are analyzed. Basic guidelines for organizing
information exchange by social media are proposed. Social media might well enhance systems of
communication, thereby substantially increasing the ability to prepare for, respond to, and recover
from natural disasters that threaten people and infrastructure.

H3noJ13BaHe HA COUMAJIHU MeIMH NPH YNPaBJieHHe HA NPUPOAHH OeICTBUS

COIII/IaJIHI/ITC % (107041 Hpene(bHHHpaxa KOMYHUKalWATa B JHCIIHUA MOACPCH CBAT. TexcroBuTe
ChOOIIEHMS, UHTEPHET U CAWTOBETE 3a COLIMAIHU MPEXH HallPaBUXa Bb3MOXKHO OOILIYBaHETO C
rojisiM Opoil xopa HaBCSIKB/E MO cBeTa. ToBa € ePEKTUBEH U JIECEH HAYUH J1a IO AbpKaTe BPb3Ka
U J1a ipesiaBaTe nHpopmanus, ocoOeHO Mo BpeMe Ha NpupoaHu OeactBus. CoLUanIHUTE MEAUHU Ce
IpeBbpHaxa B ILHCHHO CPEACTBO 3a KOMYHHUKAIIMA Ha MHOI'0O MECTA, 3aCCrHAaTH OT HNPHUPOAHH
0eCTBHSI, KOETO MO3BOJISIBA HA XOpaTa J1a MO AbPKaT Bpb3Ka ChC CEMENHCTBOTO U MPUATEIIUTE CU
M Ja uUMaT JocThll J0 BaxHa uH(opmaunus. llenta Ha cratusta e ga ce aHauu3upar
BBH3MOKHOCTHUTE 3a M3IOJI3BAaHE HA COLIMATHUTE MEANHU NPH YIPaBICHUE HA IPUPOTHU O€ACTBUS
U J1a ce MpeIoKaT OCHOBHU HACOKH 3a OpraHU3UpaHe Ha KOMYHUKalLK 1 OOMEH Ha JaHHU MEXy
yYaCTHULIUTE B TakuWBa chOMTHsA. HampaBeH e KpaTbK mperjie Ha NPUPOAHUTE OEICTBHSL.
I[e(bI/IHI/IpaHO € IIOHATHCTO CcOoIlMaJIHU MCEAMHU U Ca OIHCAaHHW TCXHUTEC OCHOBHHU (1)YHKHI/II/I u
KOMIIOHEHTH. AHaIM3MpaT c€ BUAOBETE KOMYHHUKALMA M CPEACTBATA 3a OCBIIECTBSIBAHETO MM
MEXJly YYaCTHUIIUTE B IpUpoiHU OenctBud. [IpeanokeHn ca OCHOBHHU HACOKHU 3a OpraHU3HpaHe
Ha oOMeH Ha uH(opMaius 4ype3 conuaaHure Meauu. ColualHUTe MEIUM Moratr Jia mojo0psT
CUCTEMHTE 3a KOMYHHUKalUs, KaTo MO TO3M HAYMH 3HAYUTEIHO YBEIMYaT CHOCOOHOCTTa 3a
HOJTrOTOBKA, pearupaHe U Bb3CTaHOBSIBaHE OT MPUPOIHHU OEICTBHSI, KOUTO 3aIUlalIBaT XopaTa u

uH(pacTpyKTypara.

11.8. Velev D., P. Zlateva, (2012). A Feasibility Analysis of Emergency Management with
Cloud Computing Integration, International Journal of Innovation, Management and
Technology (IJIMT), vol. 3, no. 2, pp. 188-193, ISSN: 2010-0248, DOI:
10.7763/1JIMT.2012.V3.218 (ProQuest) {Ilutaru: 17 B T.u4. 5 B Scopus/WoS}

Recent emergency situations in the world show the tendency that the occurrence frequency of
natural disasters is expected to increase in future. Therefore new approaches for emergency
management need to be elaborated based on the latest ICT developments. Cloud computing is
considered as possible way to lower the cost and complexity of computing by providing
applications running on the Internet. Many organizations are looking at cloud computing as a new
form of emergency management which will keep business continuity. Cloud computing could
contribute to emergency management since it could facilitate the sharing of information among
private and government organizations. The current article tries to analyze the specific features and
problems of cloud computing use as a possible integration component in the emergency
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management and to generate some basic recommendations for providing support for the business
continuity regardless of the natural disaster occurrence.

AHAJIM3 HA OCHIIECTBUMOCTTA HA YNIPABJIeHHETO HA U3BbHPEIHU CUTYallMH C HHTerpUpaHe
Ha 00JIaYHM U3YHCIEeHUS

[TocnenHuTe N3BBHPEIHU CUTYalluH B CBETA MOKA3BaT TEHJAEHUUATA, Y€ CE OYAKBa YECTOTATA Ha
npupoaHuTe OeCTBUS Ja HapacTBa B Obnerie. CiemoBaTelHO € He00X0uMO Ja ce pa3padboTsT
HOBH MOJXO/HM 32 YIIPaBJICHWE HA U3BbHPEIHU CUTYalluu Bb3 OCHOBA Ha Hall-HOBUTE pa3paboTKu
Ha UKT. O6nayHuTe N3YUCIICHUS C€ CUMTAT 32 Bb3MOXKEH HAUMH 32 HaMaJIsiBaHE HA Pa3XOJUTE U
CIIOKHOCTTa HA W3YMCICHHSTA 4Ype3 MpeAOoCTaBsHE HAa MpUIIokKeHUs, padotemn B MHTepHer.
MHoro opranu3aiuu riaenat Ha 00Ja4HNUTe H3YUCICHUS KaTo Ha HOBa (popMa Ha yIpaBJICHUE TIpU
M3BBHPEIHU CUTYAIIMH, KOSITO LIE 3alla3u HeMpPeKbCHATOCTTa Ha Ou3Heca. O0MayHUTe U3UUCIICHUS
Ouxa MOTJIY /1a JOTIPUHECAT 32 YIPABICHUETO Ha U3BBHPEIHU CUTYallUH, Thil KaTO OMXa MOTJIH J1a
VIIECHSAT CIOJENITHETO Ha MH(pOpMAIUs MEXKIY YaCTHU M IbpXKaBHU opranusauuu. Hacrosimara
CTaTUsl Ce OMMTBA Ja aHAIM3Kpa crenupuuHuTe 0COOEHOCTH M MPOOJIEMH Ha M3MOJI3BAHETO HA
00J1a4YHN M3YHMCICHUS KaTO Bb3MOXKEH WHTErPUPAH KOMIIOHEHT B YIPaBICHUETO HA U3BBHPEIHU
cutyaruu. [Ipeanarat ce npenopbKy 3a OCUTYPsIBaHE Ha MOIPHKKA HA OOJAYHUTE U3UMCIICHUS
3a HEMPEKbCHATOCT Ha OM3HEca HE3aBUCUMO OT HACTHIIBAHETO HA MPUPOTHU OEICTBUS.

11.9. Velev D, P. Zlateva (2011). An Innovative Approach for Designing an Emergency Risk
Management System for Natural Disasters, International Journal of Innovation,
Management and Technology (IJIMT), vol. 2, no. 5, pp. 407-413, ISSN: 2010-0248, DOI:
10.7763/1JIMT.2011.vV2.167 (ProQuest) {I{utatu: 19 B .4. 1 B Scopus/WoS }

The paper discusses an innovative approach for designing an emergency risk management system
for natural disasters. Different methods and tools for risk analysis and evaluation are given. The
system’s ability to serve as a unified platform for interdisciplinary research is considered with
regard to consolidating researchers with different specialists and individual users that will be able
freely to offer information and knowledge exchange. The system is regarded as a Web-based
integrated information system that includes a social network site (SNS). The components of the
proposed system are defined. Special attention is given to the principles and peculiarities of SNS
application to emergency risk management for natural disasters. General recommendations and
the steps for establishing SNS for emergency risk management are proposed

HNHoBaTuBeH NMOAX0] 32 MPOEKTHPAHe HA CHCTEMA 32 YIIPaBJeHHe HA PUCKA NIPH
HU3BBHPEIHU CUTYA MU OT NPUPOAHH OeACTBHA

Crarusita oOChXkIa HHOBAaTHBEH TMOAXOJ 3a MPOCKTUPAHE HAa CHCTEMa 3a YIPABJICHHE Ha pUCKa
MIPU U3BBHPEIHU CUTYALUU OT PUPOAHH OeacTBus. JlaieHu ca pa3IuyHy METOIU K MHCTPYMEHTH
3a aHaJU3 U OlleHKa Ha pucka. CiocoOHOCTTa Ha MpejajiaraHata cucTemMa Ja Cly>Kd KaTo eIMHHa
mwiarpopmMa 3a UHTEPAMCHMUILIMHAPHUA W3CIEABAHMUS C€ pasliiekaa IO OTHOIICHHWE Ha
KOHCOJIMIMPAHETO Ha M3CJICIOBATEN C PA3JIMYHH CIEITUATUCTH U OTACIHA TTOTPEOUTENH, KOUTO
e Morar cBOOOAHO Ja mpeiiaratr uHopmamus U ga oOMeHSAT Ha 3HaHuHsA. Cucremara ce
pasriexna karo ye0-0a3upaHa WHTETrpHpaHa WH(OpMAIlMOHHA CHCTEMA, KOSTO BKJIIOYBA W
Crielralv3upana conurantHa Mpexa. JlehpuHupanu ca KOMIIOHEHTUTE Ha MpeIoKeHaTa CUCTEMA.
CrnernuaniHO BHUMaHUE € OT/AEJIEHO Ha MPUHIMIUTE W OCOOCHOCTUTE Ha MPHIOKEHHUETO Ha
CrielMagIu3ipaHara CollaiHa Mpeka MpHu yIpaBIeHUETO Ha pUCKa MPU U3BBHPEIHU CUTYALIMH OT
npupogau  OenctBusa. [IpeminoxkeHn ca o0 TPENoOpbKHM W CTHIKH 3a Cbh3JaBaHEe Ha
CrielMaIu3upaHara CollMalHa MpeXxa 3a yIpaBJIeHUE Ha pUCKa MPU U3BBHPEIHU CUTYalUH.
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