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»MogenupaHe u onTummsauma”

OO0ma xapakTepuCTHKA HA IPEACTABEHUTE TPYAOBe

3a yyacTue B KOHKypca ca npeacTtaseHn 1 moHorpadus, 1 noneseH moaen u 17 nybankauum.
Ot ny6aumkauuute 11 ca B cnucanua c SJR [l4, T6, 7,110, 11,112, i3, ri4, ris, rie, ri7j,
a ocTaHanuTe 6 ca nyb6anKyBaHM B cnucanma 6e3 SIR [I'1, T2, I3, I5, '8, 9]. NMybaukauuute
He NOBTapPAT NpeAcTaBeHuTe 3a NpuaobmBaHe Ha obpa3oBaTeiHa M Hay4YHa CTeneH ,A0KTop”
M 332 3aeMaHe Ha akaJeMMyHaTa ANbKHOCT ,,A0LeHT”.

IIpencraBenuTe 3a KOHKYpca HayYHM NYy0JUKAMH ce TpPynupar
TEMATHYHO B CJICHUTE IPyIH:

1. M3meHeHMATa Ha KAMMATa WU NOCNeACTBMATA OT Te3uM MPOoLEecM — MoXKapu,
HaBoAHeHMA u cenaunwa [B1,13,16,17,111,112, 114,115,116, 17],

2. WKT TexHonormm 3a nognomaraHe B3eMaHeTO Ha pelleHunaA B KPU3NCHA cutyaums [,
r2,r4,rio, ri3j,

3. BsemaHe Ha pelweHMAa U ONTUMM3ALUA Ha PEeCcypcUTe BbPXy BMONOMMUYHM TbKaHU U
X0opa, B c/lydait Ha 3annaxa [I5, 18],

4. WKT texHonornm n STEM obyuenusa 8, 9].

B3. XaouauranuoHeH Tpya — MOHOrpadus

[B1]

Hocudgora M., loopunkosa H. "OBBBP3AHATA OTITOBOPHOCT M OIIEHKATA HA
PUCKA - E®EKTHUBHA MSPKA CPEIlY U3MEHEHUETO HA KI/IMMATA,
BEACTBUSITA U HABOJHEHUSITA", uznareiacrBo AMukym, bbiarapus, 2018, ISBN:978-
619-90976-0-1, 216 crpanunu/M. Josifova, N. Dobrinkova “Corellated responsibility and risk
assessment — effective measure against climate change, disasters and floods” (Book in
Bulgarian), 2018, Amicum Ltd press house, ISBN 978-619-90976-0-1, 216 pages.



Pe3rome: MoHnorpadusaTa mpeactaBsi JaHHH, KaKTO 3a HAapacTBAIIMAT KIMMATH4EH DUCK, Taka M
NpaBHUTE CPEICTBA 32 HEroOBOTO ympapieHue. TemaTtnkaTta € 0000IIeHa B TPU TJIaBH, ChIbPIKAIIN
aHaJIM3 Ha: aJANTUPAHETO KbM M3MEHEHHsTA Ha KIIMMaTa U HErOBOTO BIHMSHHE BBPXY HNPUPOIHUTE
OencTBus; eEKTUBHOCTTA HA CIIOCOOUTE 3a KOHTPOJI M ThPCEHE HA OTTOBOPHOCT ITPH HABOJHECHUS U
OencTBHA M HAa IPEBEHIINATA KaTO OCHOBEH (haKTOp 3a yIpaBJIeHHE HAa PUCKA CPElly HaBOAHEHUATA. B
bpBaTa IJlaBa € aKIEHTUPAHO BBbPXY aHAIW3 HA AJalNTHPAaHETO KbM M3MEHEHHATA Ha KiIMMara U
HEroBOTO BIIMSIHAE BBPXY NPHPOAHUTE OencTBus. PasrienaHu ca: T00alHOTO 3aTOIUISHE;
XapaKTepUCTUKA M MEXaHM3MH 3a 3allUTa OT NPUPOJHU OCJCTBHUS M OIICHKA Ha yNPaBICHHETO Ha
pHCKa OT HaBOJHEHUs. BbB BTOpa Ii1aBa € NpecTaBeH aHalu3 Ha e()eKTUBHOCTTA Ha CHOCOOHTE 3a
KOHTPOJI ¥ ThPCEHE Ha OTTOBOPHOCT NP HABOJHEHHUE W OCJCTBHs OOXBallalia: BeprU(pHUKaIUITa Ha
Oopbata ¢ OencTBHS; 3aIBKSHUS, KOHTPOJI M OTTOBOPHOCTH M NMPUYMHHO-CIICIICTBEHHTE BPB3KH
MEKIy HaBOJHCHHUSATa M TOCIEACTBUATa OT TAX. B TpeTa T1i1aBa OCHOBHHUAT (OKYC € BBPXY
NPEBEHIUATA KaTO OCHOBEH (haKTOp 3a YIpaBJICHHE Ha PUCKA CPEIly HABOJHEHMs BKIIOYBAILA:
KaTeropu3alys Ha HaBOJHEHHUATA; IpuMep (3a TectoBa 30Ha Ha OOuHa CBHIICHIPaI) 3a ChOMpaHe
Ha METeOpoJIoTHYHa MH(pOpManus; o0paboTka Ha JaHHM 3a OLEHKA HAa PUCKA M 3aKIIOYEHHE OT
HANpaBeHOTO EMIIMPUYHO wu3cieaBaHe. [lpemyokeHa € TeTCTENeHHa KiacHuKanus Ha
HAaBOJHEHUSATA, OTYHTAIA YECTOTATa M BEJIMYMHATA HA INETHUTE OT chOuTHATa. OCHOBHUTE HAYyYHO-
NPUIIOKHUA pe3yJTaTd W ca B Ta3uW TpeTa TIJaBa OT MoHorpadwusra. PasmenbT 3aBbpiIiBa ChC
3aKJII0OYEHUE, KOeTo 00001aBa pe3yaTaTuTe OT eMINPHYHOTO M3CJEBaHE M HACOYBA BHUMAHUETO
KbM OTKPUTHTE NMpoOJIeMH Ha 3aliuTata OT OEJCTBHS M B YAaCTHOCT HaBoxHEeHWs. HampaBeHute
NPENOPBHKH BKIIFOYBAT IMPEAJIOKEHHE 32 M3MCKBAaHMSA KbM HEOOXOAMMHTE JaHHU 32 IPOTHO3HO
MoOJIeJIUpaHe Ha HaBOJHEHMATA B CTpaHaTa. 3aKkII0ueHHETO Ha MOHOrpadusTa 060011aBa OCHOBHHUTE
MOMEHTH OT u3ciieiBaHeTo. OTIpaBs ce SICHO MOC/IaHKe, KaKTO 3a OLEHKA Ha yPOILUTE OT MUHAJIOTO,
TaKa ¥ 3a IIbTS 3a pelllaBaHe Ha MPOOJIEMHUTE Ha MOJIMTHKATA 32 yIpaBJIeHHe HA KIIMMAaTa U BOJHUTE B
Boirapus.

Abstract: The monograph presents data on both the growing climate risk and the legal means to
manage it. The topic is summarized in three chapters containing an analysis of: adaptation to climate
change and its impact on natural disasters; the effectiveness of flood and disaster response and
prevention measures as a key factor in flood risk management. The first chapter focuses on an analysis
of adaptation to climate change and its impact on natural disasters. Main emphasies is on: global
warming; characterization and mechanisms for natural disaster protection and flood risk management
assessment. In the second chapter, an analysis of the effectiveness of the means of control and search
for responsibility in flood and disasters is presented, covering: the verification of the fight against
disasters; duties, controls and responsibilities and the causal relationships between floods and their
consequences. In the third chapter, the main focus is on prevention as a key factor in flood risk
management including: categorization of floods; (example is given - the test area of Svilengrad
Municipality), where are collected meteorological information; data processing for risk assessment
and conclusions from the empirical research. A five-level classification of floods is proposed, taking
into account the frequency and magnitude of damage from the events. The main scientific and applied
results are in this third chapter of the monograph. The section ends with a conclusion that summarizes
the results of the empirical study and draws attention to the open problems of disaster protection and
flood protection in particular. The recommendations made include a proposal for requirements for the
necessary data for predictive modeling of floods in the country. The general monograph conclusion
summarizes the main points of the study. A clear message is being sent, both for assessing the lessons
of the past and for the way to solve the problems of climate and water management policy in Bulgaria.



I'7. Hayuaa nyOoJaukanus B M3AAHHSA, KOUTO ca pedepupanu u
HHIACKCHPAHN B CBETOBHOM3BECTHHM ©0a3M JAHHH C¢ HAVYHA
nHbopmanusa

[r1]

N. Dobrinkova, G. Seynaeve, A. Slavev, A. Zlatkova, “IMPRESS project decision support tool
in real test case scenario application”. 6th International Conference on Cartography & GIS with
Seminar on EU cooperation for Early Warning and Disaster / Crisis Management, 13-17 June
2016, Albena, Bulgaria. Proceeding book vol. 2, ISSN: 1314-0604, p. 808 — p. 816.

Pe3some: B pamkute Ha mpoekT, GuHaHCHpaH 1o nokana 3a curypHoct ot FP7, napeuen IMPRESS,
roJIsIM KOHCOPLIMYM C IipeacTtaBuTent oT cekropa Ha KT, 3aeaHo ¢ nekapu 1 AbpKaBHA OpraHU3alun
ChCPENOTOUYABAT YCWIMSTA CU BbPXY HIEs 3a M3rpaXxKJaHe Ha HMHCTPYMEHT 3a IIOJIIOMAaraHe Ha
B3€MAaHETO Ha PEIICHHS B TI0J13a HA MEAUIIMHCKUTE €KUITH, KOUTO IIBPBU pearupar mpu 6eactaus. To3u
MHCTPYMEHT UMa MOTEHLMANI JJa OCUTYpH HAaW-KpaTKUs BT O MEAUIMHCKUTE €KUM B JTUHEUKHTE,
KOTaTo cTaBa BBIIPOC 32 JIOKAJIM3MPaHE, a ChUIO Taka JAa MpeJocTaBH MH(POpPMAaLuUs B LIEHTpalaTa,
MpreMala CUTHaja, KakBH OYaKBaHMA 33 HApPAHSIBAHWS W CPyTEHHM MH(PACTPYKTypH MoraT Ja ce
BUIAT Ha TEpeHa NpH OKa3BaHE Ha IbpBa IOMOII Ha 3acerHatuTe Xopa. EMuH OT cueHapuwmre,
paspabotenu 3a Tectou 1enu 1o npoekt IMPRESS, e pasnosnoxkeH Ha rpaHuYHaTa 30Ha MEXITY
Bearapus u I'spumst B KpecHenckoTo neduie, KbIETO ce CUMYIHpa TOJSIMO 3€METPECEHHE ChC
CBHITBTCTBAILO HABOAHEHHUE OT peka CTpyma, KOETO IPUUMHABA CPYTBAHE HA BUCOKOCKOPOCTEH ITBT E-
79 u Hax 750 mymu ca MHOXXECTBO (ppakTypu M HapaHsBaHMsI. Mojenupa ce CIeHapui, B KOWTO
ObJirapckaTa 3paBHa cUCTeMa B 00JIacTTa U MPEJICTABUTENUTE Ha JAbp)KaBaTa B MECTHATa BJIACT Ha
bnaroesrpax, He Morar za ce cnpaBsT ¢ Mamadure Ha OeACTBEHATa CUTyalus U HapaHEHWTE XOpa,
HYX/aellly ce OT MEIULMHCKU €KUIIH, 3aTOBA C€ MCKA HAILMOHAJIHA M MEXIyHapoJHa IOMOIL, 3a Aa
OBJaT CIIaCeHW KOJKOTO C€ MOKE MMOBEYE YOBEHIKM JKMBOTH. B Hamara cratus mie OIUIIEM
CTPYKTypaTa Ha MPOEKT 3a CUCTeMa MoAIoMaraiia B3eMaHeTO Ha pellleHHe Ha TepeH U TECTOBETe Ha
TpaHCTPAaHWYHMS CLIEHAPUH C MTOJIyYE€HUTE IbPBU PE3YyITaTH.

Abstract: In the framework of the FP7 funded project under the call for Security, named IMPRESS,
a large consortia with representatives from the ICT sector, along with medical doctors and state owned
organizations had focus its efforts on an idea to built up a decision support tool in favor of medical
teams first responding in cases of disasters. This tool is having potential to provide shortest path to the
medical teams in the ambulances when it comes to localization and also provide information in the
headquarters what expectations for injuries and collapsed infrastructures can be seen on the field when
providing first aid to the affected people. One of the scenarios developed for test purposes under the
project IMPRESS is located on the border area between Bulgaria and Greece in Kresna Gorge, where
will be simulated a major earthquake plus massive flood event from Struma river which cause E-79
high speed road collapse and over 750 people with many fractures and injuries. This figures bring the
Bulgarian health system in the area and the state representatives in the local government of
Blagoevgrad to ask national and international help in order to save as many lives as possible. In our
paper we will describe the Project DSS structure and the cross-border scenario tests and first results.



[I'2]

N. Dobrinkova, 1. Galatas, G. Seynaeve, “An intelligent system for resource allocation
optimization of medical teams in mass casualty incidents”. 8th International Conference on
Intelligent Systems (IEEE), 4-6 September 2016, Sofia, Bulgaria. IEEE Catalogue Number:
CFP16802-USB. DOI: 10.1109/1S.2016.7737495, ISBN 978-1-5090-1353-1, 2016, p.641 — p.645

Pe3lome: B ciywaii Ha M3BBHPEIHM CHUTyaIllMd MHOTO arcHIIMA W OpPTaHW TPsSOBa n1a OOMEHST
nH(pOpMAaIUsI MEXTy OTACIUTE CH, 32 1a OCUTYPAT Obp3a U TOYHA IIbPBa IMOMOII Ha HY)KIACIIUTE Ce
xopa. B MHOTO ciTyyan MeTUITMHCKUTE €KUM OTHBAT Ha TepeH 0e3 nH(pOopMaIus KaKBO JIa 04aKBaT U
MOHSIKOTA X0paTa, KOUTO OKa3BaT TIOMOIII, Ca B OIIACHOCT MOPAJH JIUICA HA JIOCTOBEPHA WHGOPMAITHS
[IPU €KUIUTE IMTYBAIIM 32 OKa3BaHE HA IIbPBa IMOMOIL, IPEIu 1a OTIIFTYBAHETO UM Ha MACTOTO Ha
oencteueto. [IpoekTHara wiardpopma IMPRESS nMa 3a 1ien na npeaocTaBy Bb3MOXKHO Hal-MHOTO
nosnesin MKT MHCTpyMEHTH 3a BCHUYKM YYacTBalld YYaCTHHULM IPA PEAKLIUSA HA TEPEH, KaTo
KOMOMHHpPA BCUYKH HATWYHA JJAHHY OT JUTUTATHA U3TOYHHUITU, IOJOOPSIBAMKY (ha3nTe Ha TIOJITOTOBKA
Y peaklysl Ha €KUIIUTE, y4acTBallKM B NEUHOCTUTE MO ThPCEHE U cnacsiBaHe. B Hamiata cratus e
MIPEICTAaBUM TCOPETUYHMSI TOJXO0/I, U3IMOJI3BaH 3a U3rpaKaaHe Ha miatdopmara U euH OT CIIy4auTe
Ha BaJMJIUpaHe, BKIFOUEHH B CHCTEMATa KaTo pe)epeHTeH TECTOB CIyqai.

Abstract: In cases of emergency situations many agencies and authorities need to exchange
information between their departments in order to provide fast and accurate first aid to the people in
need. In many cases medical teams go on the field with no information what to expect and sometimes
the people providing help are in danger because of shortage of information prior to depart on the crisis
scene. IMPRESS project platform aims to provide as much useful ICT tools for all involved responding
actors as possible, by combining all available data nowadays improving the preparatory and response
phases of the teams involved in the search and rescue activities. In our paper we will present the
theoretical approach used for building the platform and one of the validation cases incorporated in the
system as reference test case.

[I'3]

N. Dobrinkova, “Computational Optimizations in wildland fires for Bulgarian test cases”,
Proceedings of Federated Conference on Computer Science and Information Systems
(FEDCSIS 2016) 11-14 September 2016, Gdansk, Poland. DOI: 10.15439/2016F459, ACSIS, Vol.
8. ISSN 2300-5963. 2016, pp. 543-546

Pe3trome: B Tasu cratms 1mie mpeAcTaBUM ONTUMHU3AIMU, W3BBPUICHH Ype3 Pa3jINdHU THUIIOBE
MOJIeTIpaHe Ha TOBEJCHHE Ha TOPCKU MOXapu 3a ObJrapcku TecToBU ciaydau. llle mpencraBum
MOXOU, MPH KOUTO METEOPOJIOTUYHWUTE JAaHHU 3aeJHO ChC Crenu(UYHHS 3a TepeHa pened u
pacTHTETHa MOKPHBKA Ca MOJAEIUPAHW IO HA4YWH, KOUTO Ja MPEACTaBAT HANCKIHU CIEHApUU 3a
pasnpocTpaHeHHe Ha TOPCKU TMoXKap, U3MOI3BAHM 33 KAMOpHpaHe Ha pa3udHUTE Mojaxoau. Tazu
paboTa rMa 3a 11eJ JIa JIOKaxe, Ye U3IMOI3BaHUTE HHCTPYMEHTH 32 MOJISIMPAaHe MOTaT Jia ce Ipujiarat
B MIOJIKpENa Ha B3EMaHETO Ha PEIICHHUS B PEAITHO BpEME B OTTOBOPHUTE OPT'aHU, KOTATO CTaBa BHIIPOC
3a pas3NpOCTPaHCHHWE Ha TOPCKH IMOKapH M MEPKHUTE ChOTBETCTBAIIM 3a OrPAaHUYABAHETO Ha
Pa3pyIIMTEIHUTE MOCICAUIII 3a MPUPOAATa U YOBCIIKHS XKHUBOT.

Abstract: In this article we are going to present the optimizations that has been done through different
types of modeling actions on wildland fires for Bulgarian test cases. We will present approaches where
meteorological data along with terrain specific relief and vegetation coverage are modeled in a way to
present credible scenarios for wildland propagation used for calibration purposes of the different
approaches. This work aims to prove that the used modeling tools can be used also in real time decision
support for the responsible authorities when it comes to wildland fire propagation and the measures
corresponding to limitation of its devastating consequences for the nature and human lives.



(4]

N. Dobrinkova, A. Kostaridis, A. Olunczek, M. Heckel, D. Vergeti, S. Tsekeridou, Geert
Seynaeve, T. Finnie, E. Nectarios, C. Psaroudakis, ,,Disaster Reduction Potential of IMPRESS
Platform Tools*, First IFIP Conference on Information Technology in Disaster Risk Reduction
(ITDRR 2016), 16-18 November 2016, Sofia, Bulgaria. Information Technology in Disaster Risk
Reduction. ITDRR 2016. IFIP Advances in Information and Communication Technology, vol
501. Lecture Notes, Springer., Print ISBN 978-3-319-68485-7, Online ISBN 978-3-319-68486-4,
ISSN: 1868-4238, DOI: 10.1007/978-3-319-68486-4, 2017, p. 225 — p. 239.

Pe3rome: B crarusTa HY 1€ TpeacTaBUM HHCTpyMeHTUTe Ha matdopmaTta IMPRESS, xouto ca Ounn
M3TOJI3BaHM 332 TECTOBE U BaIMAUpaHe B ciiydas Ha T. Hap. Palermo Demo. JlemoncTparusaTa e gact
OT HAIIMOHAJIHO UTAMAHCKO TOJIEBO TECTOBO YUEHHE 32 OPTaHMUTE 3a TPaKJIAaHCKa 3alllUTa U BCUYKU
cBbp3aHu ciyxOu. [lpouemypure 3a BanuaupaHe M TECTBaHE Ha CHCTEMara ca H3IBJIHEHH B
CHOTBETCTBUE CBC 3a0€JEeXKKUTE Ha BiacTHTE. Pe3yiraTure OT BCEKM MOIYJA M HMHCTPYMEHT B
rutaTopmara ca OIMCcaHu Criopes] 100aBeHaTa CTOHHOCT 3a MOTpeOUTeNUTe, KOUTO ca pabOTHIIH C TSX.

Abstract: In our paper we will present the IMPRESS Platform tools that have been used for tests and
validation purposes in the case of Palermo Demo. The demo has been part of a national Italian field
test exercise for civil protection authorities and all related services along. The system validation and
tests procedures have been fulfilled in alignment with the authorities remarks. The outcomes and
results from each tool in the platform will be described and the added value for the users who worked
with them.

[I'3]

James Thompson, Thomas Finnie, Ian Hall, Nina Dobrinkova, “Catching clouds: Simultaneous
optimization of the parameters of biological agent plumes using Dirichlet processes to best
estimate infection source location”, Federated Conference on Computer Science and
Information Systems (FEDCSIS 2017) 3-6 September 2017, Prague, Czech Republic.
Proceedings of the 2017 Federated Conference on Computer Science and Information Systems
Vol. 11, ISBN 978-839462537-5, DOI: 10.15439/2017F264, 2017, p. 481 — p. 484

Pe3rome: B npesncraBenaTa craTus ce onucBa CTOXaCTUYEH METO/, U3I0JI3Baliky pouecu Ha Jlupuxiie
3a M3BJIMYAHE Ha CMECEHU MOJEIH, KOUTO MO3BOJISIBAT IM(POBO ONMUCAHME HA OTHUILA Ha O0JecTH C
MHOX€eCTBO n3ToyHMLM. [loka3zBame, ye ChLIECTBYBAIIMTE MOJEIH 3a JAajieHa OoyiectT Morar Aa Obaar
pasuIMpeHd C MOMOIITa HAa TO3M METOJl, KAKTO M 4Ye TOBAa MOXE J1a C€ HM3IOJ3Ba B MPAKTHYECKH
KOHTEKCT 32 MOJKperia Ha CUMYJIMPaHUsl OTTOBOP IPH CICIIHA CUTYaLHs 3a OOIIECTBEHOTO 31IpaBe C
MacOBH KEPTBU.

Abstract: We describe a stochastic method using Dirichlet processes to derive mixture models that
allow the numerical description of outbreaks of diseases with multiple sources. We show that existing
disease models may be extended using this method and how this may be used in a practical context to
support the simulated response to a mass casualty public health emergency.

[I'6]

N. Dobrinkova, “Wildfire optimizations in modeling and calibrations for Bulgarian test cases”
Springer book Recent Advances in Computational Optimization. Studies in Computational
Intelligence, vol 717., DOI 10.1007/978-3-319-59861-1_2, ISSN: 1860949X, ISBN: 978-
331959860-4, 2018, p 25 — p. 40.



Pe3tome: B Tasu craTHs me mpeacTaBUM ONTHUMHU3AIMUTE, M3BBPIICHH Ype3 Pa3IHMYHA THUIIOBE
MOJIEJH, IPUIIOKEHH IIPH TOPCKH TOKapH 3a ObJrapcku TecToBu ciydau. llle npencraBumM noaxoan,
IpU KOUTO METEOPOJOrMYHUTE JaHHU 3a€JHO ChC crenu(UYHUS 3a TepeHa peied U pacTUTETHO
MOKPUTHE Ca MOJICIIUPAHH [0 HAUKH, KOUTO J1a IPEeICTaBU HaJle)KJHH CLICHAPUH 32 pa3npoCcTpaHeHHE
Ha JMBaTa NPUPOJA, M3MOI3BAHMU 3a IEJUTe HA KaJHMOpHpaHe Ha pa3lInyHuTe ciaydaw. Tasm pabora
uMa 3a 1eJ 1a JOKaXe, Ye W3MO0I3BaHUTE HHCTPYMEHTH 32 MOAETIMPaHe MOraT Ja ce U3I0JI3BaT KaTo
MEXaHU3bM 32 MOANOMAraHe Ha B3€MaHETO Ha pEIIeHHs 3a OTTOBOPHUTE OpraHH, KOraTo ce
KOMOMHHpA C TI0JIEBU HAOJIOICHNS ¥ CUMYJIPAHHU CIICHApHH 3a pa3npocTpaHeHue. B 3akimouenue me
najeM kKato paborent mpumMep yed 6asupana cuctema B CALLL, kosATO ¢ amanTanuy Ha TapaMeTpUTe 3a
BXOJ MOKeE J1a ObJIe MPUIIOKUMA U 332 OBJITapCKH YCIOBHUSI.

Abstract: In this article we are going to present the optimizations that has been done through different
types of models applied on wildland fires for Bulgarian test cases. We will present approaches where
mete-orological data along with terrain specific relief and vegetation coverage are modeled in a way
to present credible scenarios for wildland propagation used for calibration purposes of the different
cases. This work aims to prove that the used modeling tools can be used as decision support mechanism
for the responsible authoritieswhen it is combined with field observations and simulated propagation
scenarios. In conclusion we will give as working example a web-based system in USA which with
adaptations can be applicable for Bulgarian conditions.

[r7]

N. Dobrinkova, P. Maponi, “Landslide Hazard, Environmental Dependencies and Computer
Simulations”, 11th International Conference on Large-Scale Scientific Computations, Sozopol,
Bulgaria, 5 — 9 June 2017. Large-Scale Scientific Computing, Lecture Notes in Computer
Science, vol. 10665, Springer. DOI: 10.1007/978-3-319-73441-5_50, ISSN 03029743, ISBN 978-
331973440-8, 2018, p. 458-p. 465.

Pesrome: IlnuTkute CcBiayuina, NPeAU3BUKAHU OT METEOPOJIOTMUHHUTE YCJIOBHMSI — KAaTO BalexXxH U
MTOZTTIOYBEHH BOJM, Ca roJIsiMa OTTACHOCT B TOBEUYETO IMJIAHWHCKH M XBJIMHCTH paiionu Ha EBpona. Eqna
eeKTHBHA CHUCTEMa 3a OLEHKa Ha CTENeHTa Ha ONAaCHOCT OT CBJIAYMIIA Ype3 JaHHHUTE 3a
METEOPOJIOTHYHUTE MPOTHO3M JaBa BB3MOXKHOCT 3a pa3pabdOTBaHE Ha CHCTEMH 3a OBbp30
IpenynpexIeHUe U 10-100po OpraHU3MpaHe Ha IUIAHOBETE 3a yIpaBieHue Ha Kpusu. Cucrema ot
TO3H BUJ TPsIOBA /12 OLICHU BIMSIHUETO HA BPEMETO BBPXY CTA0OMIIHOCTTA Ha CKJIOHA U J1a IIPEBEC Ta3H
OILIEHKA B JIECHA 3a M3MOJI3BaHE KapTa Ha onmacHOCTHUTE. I1o TO3M HaUYMH, OCHOBHUTE KOMIIOHEHTH Ha
Mofie7la ca JUHAMMKaTa NP MOYBEHATa Biara, MOJEN 3a aHaJIM3 Ha CTAOMIIHOCTTa Ha CKJIOHA U
nojxoasania wHMOpPMAIMOHHA CHCTEMa, Croco0HAa N1a yNpaBlisiBa CHOTBETHHUSI TOTOK OT JaHHM.
Cucremara, IpeJcTaBeHa B HACTOsAIIATa CTaTHs, € paspaboTeHa no Bpeme Ha npoekra LANDSLIDE
U e JoCThIIHA Ha yeO caiita http://93.123.110.111/landslide/.

Abstract: Shallow landslides triggered by weather conditions are a major hazard in most mountainous
and hilly regions of Europe. An efficient system for the evaluation of landslide hazard level from
weather forecast data allows the possibility to develop fast alert systems and wellorganized crisis
management plans. A system of this kind should estimate the effect of weather on the slope stability
and translate this estimation in a easy to use hazard map. So, its main components are a model for the
dynamics of soil moisture, a model for the slope stability analysis, and a proper information system
able to manage the corresponding data flow. The system presented in this paper has been developed
during the LANDSLIDE project and it is available at web site http://93.123.110.111/landslide/.

[I'8]

Terzieva, V., Paunova-Hubenova, E., Dimitrov, S., Dobrinkova N.. “ICT in Bulgarian Schools —
Changes in the Last Decade”. Proceedings of the 10th International Conference on Education



and New Learning Technologies EDULEARN1S, 2-4 July 2018, Palma de Mallorca, Spain,
ISBN:978-84-09-02709-5, ISSN:2340-1117, 2018, p.6801-p.6810

Pestome: KT (MupopManoHHN W KOMYHHUKAIIMOHHU TEXHOJIOTHH) € BbB (JOKyca Ha OOIIECTBOTO
npe3 21 Bek, KaTo Mo TO3M Ha4YHH T€ Ce MPEBPBIIAT B HEpa3/AeIHa YacT OT MOYTH BCsIKa Herosa cgepa
— UKOHOMHUKa, KyJTypa, noiauTuka u ap. OOpa3oBaHHETO HE € M3KIIoueHHe. Taka 4ye, BBIIPEKH e €
JI0CTa KOHCEpBAaTHBHA CHCTEMa, B 00pa30BaHNWETO OABHO, HO CTAOWIITHO HABIM3aT WHOBAIMHTE, KaTO
T€ ce TMpWilarat M Ha NpakThuka. PazHooOpa3neTro OT TEXHOJIIOTUYHU WHCTPYMEHTH, W3ION3BAaHHU B
KJIACHUTE CTau, Bapupa OT MHTEPAKTHUBHU JHbCKU, KOMIIIOTPH U 00pa30BaTeHU UTPU 10 Hal-HOBHUTE
CHhOPBHKEHHSI KaTo JJ0OaBeHa U BUPTYyalHa peatHoCT. Te UMaT OrpoMeH TMOTCHITUAN 3a MOAMoMaraHe
Ha JIEHHOCTH 3a TpenojaBaHe W ydeHe. KiacMuecKuTe IMearorudeckd METONH, PEan3upaHu C
WHOBAaTHBHM TEXHOJIOTHYHHM CpPEACTBA 3a OOydeHHe, IaBaT BB3MOKHOCT KakTO 3a IOCTHTaHE Ha
y4eOHUTE LeNd, Taka U 3a CIpaBsHE C MOTPEOHOCTHTE HA YYCHUIUTE OT IAUTUTAIHOTO MOKOJICHHE.
Crarusita UMa 3a 1eN Ja MpOoCieqd HABIM3aHETO HA TEXHOJOTMUTE B OBITrapCKUTE YUYHIIMINA H
Pa3BUTHETO HA TEXHOJOIMYHOTO OOyuYeHHE IMpe3 MOCIETHOTO JeceTHNIETHE. 3aToBa MPOBEXKIaMe
MaiabHO OHJAaWH TMpOoy4YBaHE, MOJAKPENEHO OT TMpoekT, ¢uHancupadn ot doux ,,Hayunu
n3cnenBanua’”“. OcHOBHaTa My Len € jAa mnpoyud wuHTterpupanero Ha UKT wuHCcTpymMeHTH U
o0pa3oBaTeIHd WUTPH B KOHTEKCTa Ha TPaJWIMOHHATA MPaKTHKa B KIAcHaTa cTas W Ja odeprae
TEHICHIIMUTE B HAIIMOHAJICH MaIiao. [To-crieruanHo, Hue pasriekaaMe TIIeTHUTE TOUKH Ha TOBEeYe OT
1600 yumrenn u oxonmo 8000 yueHHWIIM OT BCHYKHM €Tamd Ha YYWIMIIHOTO oOpa3oBaHHE.
KOHCTaTa]_[I/II/ITe HU TMMO3BOJIABAT Aa HAIIPpABUM aHAJIM3 Ha NPCAU3ZBUKATCIICTBATA 1 OCHOBHUTC IIPECUKHU
npen BeBexAaneto Ha MKT B yueOHaTa mpakTHKa, KAKTO M HA TONyYeHATa WHCTHTYIMOHATHA
nojgkpena. OCBeH TOBa, HHUE U3CICABAME B JICTAIM M3MOJN3BAHETO HA pPA3IMYHU BHJOBE
TEXHOJIOTHYHH PECypCcH B paboTaTa Ha yYUTEIHUTE, BKIFOYHTEIHO YECTOTATa Ha TSAXHOTO M3IOJI3BaHE
B pa3jIM4YHHU IIPCOaAaBaTCICKA I[eﬁHOCTPI, KBACTO CC IpuJiarar. Crarusara aHaJIM31pa U HOBUTE POJIA
Ha YYUTEITUTE B TEXHOJIOTHYHUSI 00pa30BaTeICH MPOIEC M KaK ChBPEMEHHUTE TEXHOJIOTHY BIIHSAT Ha
yueHuuTe. Thil KaTo MPOBEAEHOTO MPOYYBaHE TIO3BOJISIBA KOJIMYECTBEHO OMpPENENsIHE U OIICHKA Ha
MHOT'O aclleKTH Ha TEXHOJOTM3UPAHETO Ha YUYMIINIIHOTO 00pa3oBaHKe, CpaBHIBaMe KOHCTATAIIUUATE C
HSKOJIKO TIOJOOHM HW3CJEJBaHUS OT mocliegaHuTe roguHu. ChOpaHHTE MaHHU CE aHAIM3UPAT U
WHTEPIPETHPAT, 33 JIa C€ pa3KpHe JUHAMUKATA HA MPOMECHUTE W TCHICHIIMUTE B MHEHHETO Ha
yuurenure 3a uHTerpupanero Ha KT B ObarapckoTo yunnuinHo oopazoBanue. CtaTtusita JonpuHacs
3a U3rPaKIAHETO HA JOCTOBEpHA KapTHHA HA ChBPEMEHHOTO CHCTOSHHE B WM3CIeIBaHaTa O0JacT.
ChImo Taka MOXeE Ja TOJIOMOTHE 3a pa3pabOoTBaHETO HA CTPATETHMH 3a YCIEIIHO BHEIpPSBAaHE Ha
WHOBAaTHBHU TEXHOJOTUYHHU PECYPCH H HHCTPYMEHTH 3a 00yUeHHE YUWINIIATA.

Abstract: The 21st century puts the ICT (Information and Communication Technology) in the focus
of society thus, it becomes an integral part of almost each its area — economics, culture, politics, etc.
And education is not an exception. So, in spite of being quite a conservative system, the education has
started slowly but steadily to embrace the innovations and put them into practice. The variety of
technology instruments used in classrooms ranges from interactive boards, computers, and educational
games to most recent facilities like augmented and virtual reality. They have a vast potential for support
of teaching and learning activities. The classical pedagogical methods implemented with innovative
technology-based teaching tools give the opportunity both to achieve the learning goals and to address
the needs of students from digital generation. The paper aims to trace the penetration of technologies
in Bulgarian schools and the development of technology-enhanced teaching during last decade.
Therefore, we conduct a massive online survey that was supported by the project funded by Bulgarian
National Science Fund. Its primary objective is to investigate the integration of ICT tools and
educational games in the context of traditional classroom practice and to outline the tendencies at a
national scale. In particular, we examine the viewpoints of more than 1600 teachers and about 8000
students from all stages of school education. The findings allow us to make analysis regarding
challenges and main obstacles to introducing ICT in teaching practice as well as the received
institutional support. Further, we explore in details the usage of various types of technology resources
in teachers’ work including frequency of their use in different teaching activities and learning contexts
where they are applied. The paper analyses also the new roles of teachers in the technology-enhanced
educational process and how the contemporary technologies impact the students. As the conducted



survey allows quantification and evaluation of many aspects of technologisation of the school
education, we compare the findings with several pieces of similar research from the last years. The
data gathered are analysed and interpreted in order to reveal the dynamics of changes and tendencies
in teachers' opinion about ICT integration in Bulgarian school education. The paper contributes to the
construction of a reliable picture of the current state in the research area. It also can help the
development of strategies for successful implementation of innovative technology-based teaching
resource and tools.

(9]

Terzieva, V., Pavlov, Y., Dobrinkova, N., Paunova-Hubenova, E. “A Study on Integration of ICT
Resources in STEM Education - Utility Assessment”. Proceedings of the 11th annual
International Conference of Education, Research and Innovation (ICERI2018), November 12—
14, 2018, Seville, Spain, IATED, 2018, ISBN:978-84-09-05948-5, ISSN:2340-1095, 2018, p.2434-
p.2443

Pe3iome: B guemHo Bpeme ydeOHaTa JEHHOCT BKIIOYBAa WH(GOPMAITMOHHUTE U KOMYHUKAIIMOHHUTE
texHonornn (MKT) BBB BCHMUKHTE MM acleKTH MOPAAM IPHUJIAraHeT0 MM B €XKEIHEBHETO.
WuTerpupaneTo Ha pa3sHOOOpa3HU JUTUTAIHA HHCTPYMEHTH B TPAAUIIMOHHHUS 00pa30BaTeNIeH MPOIIec
MpOMEHS M MO3BOJISIBA HEroBarta TpaHcdopmarys. TAXHOTO mo-100po pa3OupaHe € OT ChIIECTBEHO
3HAUYEHHE 3a TAXHAaTa €(PEKTUBHOCT BHB BCHUYKH YUWIHIIHM NPEAMETH, BKIIOUYHUTEIHO HayKa,
TEXHOJIOTHH, HHXeHepcTBo U MaTemaTrka (STEM). MHoro uscnenBaHus U3CJIEABAT TEXHOIOTUIHO
MoJOOPEHOTO TpernoaBaHe, HO MMa HYXJa OT ChbBPEMEHEH TIOTJie]l BbPXY BB3JACHCTBHETO MY Ha
YYHAIMIIHO HHUBO. 3aTOBAa aBTOPHUTE MPOBENOXA ISUIOCTHU MPOYUYBAHUS CPENl YUUTENIN U YUYEHUIN B
OBJirapcKuTe YYWIMING, 3a Ja mnpoydar peanHoto usnonzBaHe Ha MKT pecypcu B mpomecute Ha
npernojjaBane U o0y4deHre Mo pa3nuuHuTe yueOHHu npeaMetH. LlenTa e qa ce mpoydaT MHEHHATA Ha
YUUTENNTE U YYCHUIIUTE OTHOCHO BB3/HCTBUETO U 3HAYEHUETO Ha TEXHOJIOTMUTE B 0Opa3oBaHue. B
Ta3W CTaTUs aBTOPUTE OIEHSABAT W (popMamm3upaT OCHOBHUTE AaCHEKTH, KOWTO CE€ OTHACHT JO
W3MOI3BAHETO HA HOBU TEXHOJIOTHH B 00pa3zoBareinHus mporec. OcoOeHusT HOKYC B TOBA U3CIICABAHE
€ BbpXY pa3nu4yHuTe actiekTu Ha npunaraneto Ha KT pecypcu n yue6uu urpu B npeamerure STEM.
BbopocHUKbsT mpenocTaBd JaHHUM 3a 4YecTOTaTa Ha M3IMOJ3BAHE U TOJE3HOCTTa HA Pa3IMYHU
TEXHOJIOTHYHO TOAIbPKAHA WHCTPYMEHTH 3a OOyYeHHWE KaTo BHIEO W IPEe3CHTANNH, IUPPOBU
YUeOHUIH, CTICIIHATH3UPaHu cOQTyEepHU MPUIIOKEHUS B yaeOHU urpH. Tasu nadopmanus cryxu Kato
OCHOBa 32 TO-HATATHIIHA CTATUCTHYECKAa M MaTeMaTrhdecka oOpaboTka ¥ cjel ToBa 3a OLEHKa U
aHaM3 Ha CyOEKTHBHUTE TNPEANIOYHTAHUS Ha YYHTEINTE 3a W3MOI3BAHE HAa TE3W PECYPCH B
MpaKTUKaTa B KJIacHaTa CTast. ABTOpUTE MPUIIaraT MaTeMaTuiecKl MHCTPYMEHT, 0a3upaH Ha TEOPUHTE
3a TOJIE3HOCTTAa M BEPOATHOCTTA, CHhUETAHM CHhC CTOXAaCTHMYHATa ANpOKCHUMAIMs 3a OLIEHKAa Ha
VHIUBUAYATHUTE MOPEANOYUTaHHs. T03M MOAXOI MO3BOJISIBA HM3rPAKJAHETO HA MaTEMaTUUYECKU
MOZEJI, YUSITO OCHOBHA 3aJlaya € OLICHKAaTa M aHAJIMTUYHOTO NPEICTABSIHE HA MPEANOYUTAHUATA HA
YUUTENNTE, KOUTO OTpa3siBaT TEXHHs IeNaroruueckd ONWT, M3pa3eH B aHkeTarta. PopMalHOTO
OTIMICAaHWE W MOJIeNMpaHe Ha IeNTUTe Ha YYWUTENINTE M0 OTHOIIEHWEe Ha e(eKTHBEeH y4yeOeH Iporec
MTO3BOJISIBA PAIMOHAIIHO B3€MaHEe Ha PEIIeHUs B TO3M CIOXeH mpobiieM. M3rpasenn ca MOMOIIHATE
(YHKLIMHU, KOWUTO MPEACTABAT NPEANOYUTAHUATA HA YUYUTEIWTE 3a Pa3IMUHU TEXHOJIOTUYHO
nogabpKanu pecypcu. Tesm (yHKIMH oOmpenensT NpennoynTaHaTa CTEEeH Ha TEXHOJIOTWYHA
WHTEeTpanus 3a e()EeKTHMBHO TOCTHUTaHe Ha Yy4eOHHTE Iend. BCBIMHOCT MOAXOABT CIYXKH 3a
MpeocTaBsiHe Ha HeonTUMaitHa koMOuHarms ot pasaunyau UKT pecypeu n o0yuntennu urpu, KOeTo
MO3BOJISIBA Ja CE HANPABST MPEMOPBKH 33 PAIHOHATHOTO UM U3I0JI3BaHe B 00pa30BaTEIHU IEHHOCTH
mo STEM mnpenmern. HoBute 3HaHMS, MMOydeHH B pe3yiTaT Ha W3CIEABAHETO, MOTAT Ja HAMEPST
MIPaKTUYECKO TPUIIOKECHNE TIpH OBACIIOTO pa3paboTBaHe Ha MeToMoJIoTH 3a npuiarane Ha UKT B
ObarapckuTe yuunuma. Be3 ocHoBa Ha chOpaHUTE AaHHHM W TAXHaTa crenuduuHa odOpaboTka ce
MpenBKAa TMoilydeHaTa WHbopMarus na ObJe NPHIOKHMa NpH pa3pabOTBaHETO Ha OBAEIN
KOHIENIINHA 3a W3IOJI3BaHE HAa WHOBAaTHBHH WHCTPYMEHTH 3a OOpa30BaTEeNHU IIeNu. ABTOPHUTE
M3cIeIBaT B CPAaBHUTEIHMS aHAJIN3 KOHCTaTaluuTe oTHocHO u3nomnseanero Ha KT pecypeu 8 STEM
MPEMETH OT JBETE IPOYUBAHUS, CHOMPAIY MHEHHUATA HA YUYUTEIH U YUSHULH OT CPEIHUTE YUMIINIIA.



JIOITBTHATENNHO ce OOCHKIAT MPETOPhKUTE W MPeNIoKeHUATa 32 HEONTHMallHaTa MHTETpanus Ha
TEXHOJIOTHHTE B ydeOHaTa IMpaKTHKa

Abstract: Nowadays, teaching activities include Information and Communication Technologies (ICT)
in all of its aspects due to their implementation in everyday life. The integration of diverse digital tools
into traditional educational process changes and enable its transformation. Their better understanding
is essential for their effectiveness in all school subjects including Science, Technology, Engineering,
and Mathematics (STEM). Much research explores technology-enhanced teaching, but there is a need
for a contemporary view on its impact at the school level. Therefore, the authors have conducted
comprehensive surveys among teachers and students in Bulgarian schools to examine the actual use
of ICT resources in teaching and learning processes in the different school subjects. The goal is to
explore the views of the teachers and students concerning the impact and importance of technology in
education. In this paper, the authors assess and formalize the main aspects that refer to the use of new
technologies in the educational process. The particular focus in this study is on the various aspects of
the application of ICT resources and learning games in STEM subjects. The questionnaire provides
data on the frequency of use and usefulness of different technology-supported teaching instruments
such as videos and presentations, digital textbooks, specialized software applications and learning
games. This information serves as a basis for further statistical and mathematical processing and next
for evaluation and analysis of the subjective preferences of teachers for using these resources in
classroom practice. The authors apply a mathematical tool based on the utility and probability theories
combined with the stochastic approximation for assessment of individual preferences. This approach
allows building a mathematical model, which main task is the evaluation and analytical representation
of teachers’ preferences that reflect their pedagogical experience expressed in the survey. The formal
description and modelling of the teachers’ objectives concerning effective teaching process allow
rational decision-making in this complex problem. The utility functions that represent teachers’
preferences for different technology-supported resources are built. These functions determine the
preferred degree of technology integration for effective achievement of teaching objectives. In fact,
the approach serves for delivering a suboptimal combination of various ICT resources and learning
games, which allow making recommendations for their rational usage in educational activities in
STEM subjects. The new knowledge resulting from the research can find practical application in the
future development of a methodology for application of ICT in Bulgarian schools. Based on the data
gathered and its specific processing it is envisaged that the obtained information will be applicable to
the development of future concepts for the use of innovative tools for educational purposes. The
authors explore in the comparative analysis the findings concerning the use of ICT resources in STEM
subjects from both surveys gathering the opinions of teachers and secondary school students.
Additionally, are discussed the recommendations and suggestions for the suboptimal technology
integration in teaching practice.

[T10]

Nina Dobrinkova, Thomas Finnie, James Thompson, Ian Hall, Christos Dimopoulos, George
Boustras, Yianna Danidou, Nectarios Efstathiou, Chrysostomos Psaroudakis, Nikolaos Koutras,
George Eftichidis, Ilias Gkotsis, Marcel Heckel, Andrej Olunczek, Ralf Hedel, Antonis
Kostaridis, Marios Moutzouris, Simona Panunzi, Geert Seynaeve, Sofia Tsekeridou, Danae
Vergeti, “Optimisation of Preparedness and Response of Health services in major crises using
the IMPRESS platform” Springer book Recent Advances in Computational Optimization.
Studies in Computational Intelligence, Volume 795, ISSN:1860949X, DOI: 10.1007/978-3-319-
99648-6 2, 2019, p.15-p.34

Pe3rome: [Ipencrasame codryepHa cucrema ¢ HaumeHoBanne IMPRESS - uncTpyM™MeHT, KoiiTO MOXe
Jla TIOJIIIOMOTHE JIMIIaTa, KOUTO pearupar IbPBY B cliydail Ha O€JCTBEHA CUTYAIlHs, pa3peIe/siHe Ha
pecypcu Ha TepeH, KakTo U ONTUMHU3HpaHEe Ha OTTOBOpA MPU MaIa0HU U3BBHPETHU CUTyaluu. ToBa
€ CUCTeMa C MHOTOCTEIICHHA apXUTEKTypa, KOATO MMa JCCKTOIT U MOOMJICH HHTepdeiic, moamoMaraiku
B3EeMaIl[UTe PEIICHHSI OTTOBOPHU CIIYXKOH C Pa3IMYHA MOIYJIH. BCekn MOy € pOeKTUpaH 110 HA4HH,
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[0 KOWTO MaHHUTE Ja Morar jga ObAaT oOeqMHEeHH, HEe3aBUCHUMO OT W3TOYHHKA, a CBBP3aHUTE
W3YHMCIUTENIHA MAalIMHU Ja NPeAOCTaBAT ONTHUMHU3UpaHa MHPOpPMAaIUs KaKTO 3a MOTpeOUTENUTE B
LIEHTbpa 3a YIpaBJICHUWE HAa HHIUACHTH, Taka M Ha MICTO. B Tasm cratus ca mnpencrtaBeHH
KoMIoHeHTUTe Ha cucreMata IMPRESS, neifHocTrTe MO BanmuaupaHe ¥ ONTUMHU3AINS IO BpeMe Ha
JNeMOHCTpauuuTe, u3nbiHeHn B [lamepmo/Uranus (yuenue Ha TtepeH), [loaropuia/Uepna ropa
(yuenue Ha TepeH) u Codust/brarapust (KOMITIOTHPHO MOANOMOTHATO YUEHHE).

Abstract: We present the IMPRESS software system; a tool that can support the first responders in
cases of disaster management and resources allocation and the optimisation of response to large-scale
emergencies. This is a multi-level architecture system that has desktop and mobile interfaces,
supporting the decision makers with different modules. Every module has been designed in a way that
the data can be unified, no matter the source, and the related calculation engines are providing
optimized information for both the users in the incident management centre and on the field. In this
article IMPRESS system components are presented, among the validation and optimization activities
during the demonstrations implemented in Palermo, Italy (field test exercise), Podgorica, Montenegro
(field test exercise) and Sofia, Bulgaria (table top exercise).

[T11]

Dobrinkova N., Panayotov M., Boyvalenkov P. “Optimisation Techniques in Wildfire
Simulations. Test Case Kresna Fire August 2017”. In: Nikolov G., Kolkovska N., Georgiev K.
(eds) Numerical Methods and Applications. NMA 2018, 9th International Conference on
Numerical Methods and Applications August 20 - 24, 2018, Borovets, Bulgaria Lecture Notes in
Computer Science, vol 11189. Springer, Cham, ISBN 978-303010691-1, DOI 10.1007/978-3-030-
10692-8_8, (2019), pp 72-79.

Pe3tome: Crieq 2000r. ropckrTe MOKapH Ce CIIyYBaT Ha peryisipHa 0a3a 3a TepuTopusTa Ha beirapust.
[oxkapoonacHUST Ce30H UMa JBa MUKa — MPe3 NEPUOJUTE MapT — anpil U 1011 — OKTOMBpH. [Ipe3
2017 r. ropcku nmoxkapu Bb3HUKHaxa B 1su1a KOxxHa beiarapust nopu Ha MecTa, KbJETO MOKAPUTE HE ca
TosiKoBa yecTu. Takosa msacTo Gemre KpecHenckoro neduie, kpaero ce Hamupa AM ,,Ctpyma®, gact
ot kopumop IV nHa EC, cBpp3Bam paitiona Ha Bumgun (Ceseposamamna boeiarapus) cbe ConyH
(CeBepozanaana I'epumsi). B Tasu cratus HHe OLEHABaME HANWYHWTE MapaMeTpH 3a IOXKapa B
Kpecnenckoro aeduie, xoito ce cinyun B nepuoaa 24—29 asryct 2017 r. Hue o6o01aBame HOBHUTE
nojxonu, u3nom3Bann B wHcTpyMenra Wildfire Analyst (WFA) Bepcus 2.8 B cpaBHeHHE C
unactpymenta FARSITE. WFA He e npuiaran gocera 3a ObIrapcku moxapu, HO ©Ma MHOTO T0OOBp
MOTEHIMAT 332 B3€MaHE Ha PEIICHUS B peajHO BPEME M TOBa € €JHa OT I'bPBUTE MY OLIGHKU 3a
W3IIOJI3BAHETO MY.

Abstract: After the year of 2000 wild land fires are with constant occurrence on Bulgarian territory
and the fire season is having two picks one in March - April and another July - October periods. In
2017 wild land fires occurred all over south Bulgaria even in places where fires are not that common.
Such place was Kresna Gorge where is located Struma Motorway part of the EU corridor IV
connecting Vidin (North-west Bulgaria) with Thessaloniki (North-west Greece) areas. In this paper
we evaluate the available parameters for the Kresna Gorge fire which happened in the period 24-29
August 2017.We are summarizing the novel approaches used in Wildfire Analyst (WFA) tool version
2.8 in comparison with FARSITE tool. WFA is not applied so far for Bulgarian fire events, but have
very good potential for real time decision making and this is one of its first assessments for its usage.

[T12]

Nina Dobrinkova, Alexander Arakelyan, Aghavni Harutyunyan, Andriana Zlatkova “GIS flood
Decision Support tool after dam break (Armenian test case)”’, 19th International
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multidisciplinary scientific conference SGEM 2019, 30 June — 6 July 2019, Albena, Bulgaria,
Proceeding Vol. 19, Issue 2.1 (Informatics, Geoinformatics and Remote Sensing), ISBN: 978-
619740876-8, ISSN: 13142704, 2019, p. 911 — p. 918.

Pe3rome: B pamkuTe Ha MeXIyHapoIHUs MIPOEKT AJMaHC 3a HAMAJIBaHE Ha pUCKa OT OEICTBUS, C
akponnm: ALTER, ¢hunancupan no cxemarta 3a BpHIIHO ¢puHaHcupane Ha DG ECHO, mexiynapoieH
exunt oT Kumbp, I'bpuust, ApMenus u bbarapus mma 3a OCHOBHA €Nl Ja Ch3AaJe KapTH Ha
OMAaCHOCTUTE 32 YA3BUMHTE pallOHM B ApPMEHUS, KBIETO € BB3MOXHO EBEHTYyaJlHO CKbCBaHE Ha
SI30BHpHA CTEHA C mociieABamy HaBoAgHeHus. [IpencraBeHara pabora 1e moKake MOAX0/d 3a aHaIHu3
Ha CKbCBAHE HAa S30BHPHA CT€HA C MOTCHIUAJHU 3AJIMBHHU 30HU B JOJHOTO TEUYCHHE HA SA30BHpA.
N3uucrneHnTe 3acerHaTty 30HU U BCUYKHU CBBP3aHHM MEPKH 3a TpakJaHCKa 3all[UTa ca MPOEKTHPaHU B
pamkute Ha yeb6 [MIC WHCTpYMEHT C OTBOpPEH KoJ, pa3paboTeH 3a HYXJUTE Ha MPOEKTa, YHSATO
apXUTEKTypa M CTBIIKH 3a M3ITBJIHEHHE Ie ObJaT AEMOHCTPHUpPAHU KaTo J00pa MpakTHka. Beudku
pe3yiATaTH U MEPKU 3a KaIMOpHpaHe ca HallpaBeHH Ha TEPUTOPHTA HA 30HATA 3a M3CIeIBaHE Ha
si30BUp ['eru, pasznomnoskeH B CIOHUK, Hali-10’KHAaTa IPOBUHLINSA Ha ApMeHUs. SI30BUPBT € pa3noiokeH
Ha peka ['eru, neBus NpuTok Ha peka Boru. MakcumanHusaT BogocOop € mpes mposerta. [lopamu
BHCOKAaTa HaJAMOpCKa BHCOUYMHA Ha paliOHa CHETOTONEHETO CE€ yBEJIMYaBa IOCTENEHHO, KakTO H
HUBOTO Ha peKara M s30BHpa. ToBa BOAM IO BUCOKA OMACHOCT 33 yCTOMYMBOCTTA Ha SI30BUPHUTE
CTEHU.

Abstract: In the framework of the international project Alliance for Disaster Risk Reduction, with
acronym: ALTER, funded under DG ECHO external line funding schema, international team from
Cyprus, Greece, Armenia and Bulgaria are having as main goal to create hazard maps for vulnerable
areas in Armenia where potential dam breaks and flood events afterwards are possible. The presented
work will show an approach for dam break analysis with potential flood zones in the downstream of
the dam. The calculated affected zones and all related civil protection measures are designed within
an open source web GIS tool developed for the project needs, which architecture and implementation
steps will be demonstrated as work in progress. All results and calibration measures are done on the
territory of the study area Geghi reservoir located in Syunik, the southernmost province of Armenia.
The reservoir is situated on the Geghi river, the left-bank tributary of the river Voghji. The maximum
water level discharge occurs during the spring. Due to the high altitude nature of the area, snowmelt
increases gradually as does the level of the river and the reservoir. Thus results in high danger for the
dam stability.

[I'13]

Dobrinkova N., Stefanov S., “Desktop application developed by open source tools for
optimizations in cases of natural hazards and field response” Springer book Recent Advances in
Computational Optimization. Studies in Computational Intelligence, Volume 838, ISSN
1860949X, DOI 10.1007/978-3-030-22723-4_2, 2020, p.17-p.29.

Pe3iome: B HacTosmara ctaTtus MpeAcTaBsIMe HACTOJHO MPUIIOKEHUE 3a IMOATIOMaraHe Ha B3eMaHETO
Ha perieHus, KOETO MOKe JIa MPEA0CTaBH BH3MOKHOCT 3a TI0-0bp3a Peakilys Ha MPOTHBOTIOKAPHHU U
JIOOPOBOTYECKH TPYNMU B CIAydaW Ha TOPCKM TOXAapW WJIM HaBOJHEHHUS. 3a pa3pa0OTBaHETO Ha
atdopmara e u3noi3BaH Oe3miaTeH codryep ¢ oTBopeH ko. [IpunokenneTo € HacTOHO 0a3upaHo
Y € TIpeTHa3HaueHO 32 paboTa B oTiepaTUBHA 3aj1a. J{eCKTOI MPUI0KEHUETO uMa 1Ba Moayia. [IspBusT
€ 3a TOPCKH ITOKapHTe, a BTOPHUAT € 3a HaBoaHeHMs. OcHOBHaATA 1e ¢ Busyanu3saius Ha POI (Points
Of Interest) kaTo JOTUCTUYHH IIEHTPOBE 32 BOJOCHAOIBAHE M PA3IMYHN HHCTPYMEHTH, HEOOXOIUMHU
Ha eKHINTE, padoTemu Ha TepeH. CIUChKBT C MHCTPYMEHTHTE € BKIFOUeH B nH(popmManusTa 3a POL
IlenTa Ha MPUIIOKEHUETO € Ja ce KanuOpupa Ha TepeH. [1o Bpeme Ha u3nbiiHeHHe Ha mpoekTa eOutland
MOJYJIBT 3a IOXKapH B MpHpojaTa e ObJe TecTBaH B oOmmHUTe 3aTtorpaa, Manan u HenenuHo.
MonynbT 3a HaBoIHEHUS T1Ie OB TecTBaH B s130BUp ['eru, Apmenus o Bpeme Ha npoekta ALTER.
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Abstract: In our paper we present a decision support desktop application that can provide the
opportunity for faster response of firefighting and volunteer groups in cases of wildland fires or flood
events. It is developed with free and open source software. The application is desktop based and is
meant for operational room support. The desktop application has two modules. The first one is about
wildland fires. The second is about flood events. The main goal is visualization of POI’s (Points Of
Interest) as logistic centers for water supplies and different tools needed on the field working teams.
List of the tools is included in the POIs information. The application goal is to be calibrated on the
field. The wildland fires module will be tested in municipalities of Zlatograd, Madan and Nedelino
during the duration of eOutland project. The flood events module will be tested in Geghi reservoir,
Armenia during the duration of ALTER project.

[T14]

Dobrinkova N., “Data optimizations on Kresna Fire (2017) as inputs for WFA simulations”
Springer book Recent Advances in Computational Optimization. Studies in Computational
Intelligence, Volume 838, ISSN 1860949X, 2020, DOI 10.1007/978-3-030-22723-4_3, p.31-p.44.

Pesrome: brirapus e usnpaBeHa Ipei ONACTHOCTTA OT €KErOAHU TOPCKU II0XKapu C IOBHUIIEH
MHTCH3WUTET Ipe3 nociemanute Tpu aecetwierns. Odunmannn ananusu Ha VAT (M3nenautenna
Arennus nio ['opute) mokassa, ye onoxapenure oy B bearapus ca 11 000xa cpenHOTroAUIITHO B
nepuona 2005-2015 r. Hali-3acerHaTute 30HHU ca B I0T03ala{HATa U IOTOM3TOYHATA YacT HA CTPaHAaTa,
KbJIeTO ce Hamupat obnactute biaroesrpan, Ctapa 3aropa, XackoBo u byprac. [loxapsT, KOHTO 1I1e
MpeICTaBUM B HalaTa CTaTws, ce Hamupa B paiioHa Ha Kpecnenckoro nedune B HOrozamanna
Bbwnrapus, oonact Brnaroeerpazn. [ToxapsT e Omn aktuBeH Mexnay 24 um 29 asryct 2017 1. u e
m3nenenun 1600 xa. Toii e u30pan, 3a qa Obe CUMYIUpPAH KaTO IbPBH OBJITapCKH CIy4aid, TECTBALL]
nHctpymenrta Wildfire Analyst (WFA). WFA e kommoTspHO 6a3upaHna cuctema 3a MoAroMaraHe Ha
B3€MaHETO Ha peIIeHHs, MPIIOKUMA 32 aHAIM3 Ha Pa3NpOCTPAHEHUETO Ha IMOXKap B peajHo BpeMe.
Te3u maHHU 3a cUMyJAIMs Ha TIOXap ca IMOATOTBEHH 110 HAYMH, M0 KOWTO ObJeInTe MOTPpeOUTETH 1a
MOraT Ja ONTHMHU3UpPAT CBOUTE MNPEABAPUTEIHM CTBHIKM M AMPEKTHO Aa NpHJIaraT METOAMTE 3a
MoJroMaraHe Ha B3eMaHETO Ha pelieHus B uHcTpymenTa WFA.

Abstract: Bulgaria is facing wildfires with increased intensity and high reoccurrence probability
through years in the last three decades. Official analyses of the state presented that the burned areas in
Bulgaria are 11,000 ha as average per year in the period 2005-2015. The most affected zones are in
south-west and south-east parts of the country, where the regions of Blagoevgrad, Stara Zagora,
Haskovo and Burgas are located. The fire which we will present in our paper is situated in the area of
Kresna Gorge in south-west Bulgaria, Blagoevgrad region. The fire was active between 24-29 August
2017 and burned 1600 ha. It has been selected in order to be simulated as a first time Bulgarian case
implemented in theWildfire Analyst (WFA) tool. WFA is computer based decision support system
applicable for post fire or real time fire propagation analysis. This fire simulation data has been
prepared in a way that future users can optimize their preliminary steps and directly apply the decision
support methods in WFA tool.

[T15]

Nina Dobrinkova, Alexander Arakelyan, Aghavni Harutyunyan, Sean Reynolds “Project for an
open source GIS tool for visualization of flood risk analysis after mining dam failures”, 12th
International Conference on "Large-Scale Scientific Computations" LSSC'19. Lecture Notes in
Computer Science, Springer, vol 11958. 2020, DOI: 10.1007/978-3-030-41032-2_34, ISBN 978-
303041031-5, ISSN 03029743, p. 300- p. 308.
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Pe3tome: B pamxute Ha mpoekt dunancupan or DG ECHO cbc cpkpamenne: ALTER 6Geme
MHUIMMPAHO ChTPYIHUYECTBO 32 MOJANOMarane Ha MUHHCTEPCTBOTO HAa U3BBHPEIHUTE CUTYallUN Ha
ApMeHHusl IpH YCTaHOBSIBAHETO Ha MyOJIMYHO-4aCTHH MapTHHROPCTBA 3a pa3OupaHe M CHOpaBsHE C
pHUCKOBETE OT HAaBOJHEHUs, KOUTO MOraT Ja BB3HMKHAT cJel IOBpela Ha KOHCTPYKIMUTE Ha
XBOCTOXpaHWIMIIA. [IpoeKThT ce chcpenoTouaBa BbpXY TPU MUWIOTHU pailoHa, KbJIETO S30BUPU U
NpUPOAHU OEJCTBUS MPEACTABIABAT PUCK 3a MECTHUTE OOLIHOCTH: palloHMTe AXxTana U Terxyr Ha
Jlopn Map3 no nopeunero Ha peka llamnyr; kackagara BopoTan u cBbp3aHHTE C Hes A30BHPH B
paiiona Ha CroHuk; u OaceiiHa Ha peka Boxmku B paiiona na CioHuk. B Hamara cratus ca
MpeCTaBEeHN CHOMPAHETO Ha NaHHHU, aHAIM3BT M PE3YJITaTUTE OT MOJEIMPAHETO Ha CKhCBaHE Ha
SI30BUpHA CTeHa 3a si30BUp ['ern u xBocToxpanwiwmine ['exaHyil, pa3noiokeHu B OaceliHa Ha peka
Boxmxu. Benuku cbOpaHu AaHHU OT XUAPOMETEOPOJIOTMYHHM M3TOYHUIM, HaJMOPCKH, TEOJNOXKKH,
reoMOop(OIOKKH JaHHU 33 3eMENOI3BaHeTo ca 00paboTeHH 10 HAauYuH, 110 KOWTO € pazpadorena Kapra
Ha MHJEKca Ha onacHocT oT HaBoaHeHus (FHI) Ha m3cnensanara Teputopus. Ta3u unpopmaius ce
komOuHmpa B cinoeBe Ha [MC (T'eorpadceka mHpopmanmonHa cucrema). Te3u cioeBe ce KauBaT B
cneuuaiiHo npoextupad ' IC nHCTpYMEHT ¢ OTBOPEH KO/, 32 Ja HOMOTHAT HA KpalHUTE NOTpeOuTenu
Ha TEPEeH WIM EKUIIUTE B OIEpaTHUBHA 3aJjla 1a OLEHAT ObpP30 PUCKOBETE, CBbP3aHU C HABOIHEHMS,
BB3HUKHAJIU B PE3YJITAT HA CKbCBAHE Ha SI30BUPHA CTEHA, U Aa IJIAHUPAT U BU3yaJH3UpaT MO-100pe
CBOUTE JIEUHOCTH.

Abstract: Under DG ECHO funded project with acronym: ALTER there has been initiated an effort
to support the Armenian Ministry of Emergency Situations in establishment of public-private
partnerships to understand and address flood risks that may occur after mining dam failures. The
project focus on three pilot areas where dams and other activities present risks to local communities:
Akhtala and Teghut areas of Lori Marz along the Shamlugh river; the Vorotan Cascade and its
associated dams in the Syunik region; and the Voghji river basin of Syunik region. In our article data
collection, analysis and the results of dam break modelling for the Geghi reservoir and Geghanoush
tailing dam located in Voghyji river basin are presented. All collected data from hydro-meteorological
sources, elevation, geologic, geomorphological and land use data have been processed in a way that
Flood Hazard Index (FHI) Map of the studied area has been developed. This information is combined
in GIS (Geographic Information System) layers. Those layers are being uploaded in specifically
designed open source GIS tool in order to assist the end users on the field or in the operational room
to rapidly assess the risks associated with flood occurred in a result of dam break and to better plan
and visualize their activities.

[T16]

Nina Dobrinkova, Stefanov S., “Open source GIS for civil protection response in cases of
wildland fires or flood events”, 12th International Conference on 'Large-Scale Scientific
Computations" LSSC'19. Lecture Notes in Computer Science, Springer, vol 11958. 2020, DOI:
10.1007/978-3-030-41032-2_35, ISBN 978-303041031-5, ISSN 03029743, p. 309- p. 314.

Pe3tome: Crarusra onucea Bb3MokHocTuTe Ha ['MIC ¢ otBopeH kon (I'eorpadcku nHMOPMAIMOHHN
cuctemMu) W JApyru OesmmatHu codryepu ¢ orBopeH konx (FOSS) 3a wmsrpaxkmane Ha JeCKTONI
MPWIIOKEHUE, KOETO MOXKE Jla MOJIbpKa MPOTHBONOXKAPHUA M JOOPOBOIYECKU TPYyNH B CIydaw Ha
TOPCKH TIOXKapH WIH PEAKIIUK MIPY HaBOHEHMs. HacTOITHOTO NMpUIIosKeHHe MMa JiBa OCHOBHH MOJTYJIa
karo pu3aiH. [IspBusT monyn e 6asupan Ha I'C codryep ¢ oTBOpeH koa. BTOpHUSAT € ChpBBPHUAT
codTyep, Oa3aTa NaHHM W cpelaTa 3a BU3yalu3alnus Ha npuiokeHnero. OCHOBHara IleN Ha
WHCTPYMEHTA € J]a BU3yalIn3Hpa aJIMUHUCTPATUBHY U ys3BUME 00ekTH 1 POI (Touku Ha MHTEpEC) KaTto
JIOTUCTUYHU I[IEHTPOBE 32 BOAOCHAO/AsBaHE, WHCTPYMEHTH U KOHCYMAaTHBH, OTKBJICTO
MPOTHBOIIOKAPHUTE M JIOOPOBOIYECKUTE TPYITM MOTAT Jia B3EMAaT TOBA, OT KOETO ce HYXAAsAT IpH
pabota Ha TepeH. MesTa e na ce Bu3yaau3upa noapooHa nHpopMmalys 3a JOrICTUYHHUTE [ICHTPOBE U
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KakBO 00OpyIBaHE Jla Ce ChXpaHsABa BHTpe. ToBa € HEOOXOMUMO, ThH KaTo MPH TepeHHATa padoTa
Hsima BHeapenu cbBpeMeHHd UKT (MupopMannoHHu 1 KOMyHHKaIMOHHHU TexHonorun). CeramHara
CUTyallusl € TakaBa, Y€ B MOBEUETO CIy4yad IPYNUTE MU3MOI3BAT MHCTPYKLUH, HAITMCAHU HA XapTHSL.
Hamata craTusi mpeacTaBs HACTOJIHO NPUIOXKEHHE, KOETO MOXE Ja C€ H3II0I3Ba Ha TEpeH U B
OIIEPATHUBHM 3aJIU OT IPOTHBOINOXKAPHHU U JTOOPOBOIYECKH I'PYIH, AEHCTBAIM B CIy4al Ha TOPCKH
MOYKapy WM HABOJHEHUS. B HalleTo mpuiioskeHHe ce M3MOJ3BAT PasinyHu COPTYSpHHU pEIeHHs C
otBopeH kox kato Geoserver, Qgis, Web App Builder, Boundless WEBSDK, PostgreSQL u
OpenLayers: Geoserver mo3BojisiBa Ha MOTpeOUTENs Aa MOKa3Ba MPOCTPAHCTBEHa MH(pOpMauus Ha
ceera; QGIS ¢ mnpodecnonamno kpocmiarhopmeno mnpunoxkenne 3a [HMC (I'eorpadceka
nH(pOpPMaITMOHHA CUCTEMA), KoeTo ¢ Oe3miareH codryep ¢ otBoper ko (FOSS); Web App Builder e
wrerud 3a QGIS, xoliTo Mo3BosABa JecHO ch3AaBaHe Ha yeO npunoxkenus; besrpannuens WEBSDK,
KOHITO MpenocTaBsi HHCTPYMEHTH 3a JIECHH 3a M3rpakaane Oazupanu Ha JavaScript npunoskeHus 3a
yeb6 kaprorpadupane; PostgreSQL e MomrHa oOeKTHO-penanoHHa 0a3a JJAHHW C OTBOPEH KO
OpenLayers ¢ JavaScript OuGnroTeKa ¢ OTBOPEH KOJ 3a MOKa3BaHe Ha KapTorpadCcKu JaHHU B yeO
Opay3bpH.

Abstract: The article describes the capabilities of the open source GIS (Geographic Information
Systems) and other Free and Open Source Softwares (FOSS) for building desktop application that can
support firefighting and volunteer groups in cases of wildland fires or flood events reactions. The
desktop application have two main modules as design. The first module is based on open source GIS
software. The second is the server software, database and visualization environment for the
application. The main goal of the tool is to visualize administrative and vulnerable objects and POI’s
(Points of Interests) like logistic centres for water supplies, tools and supplies from where the
firefighting and volunteer groups can take what they need on the field work. The idea is to be visualized
detailed information about logistic centres and what kind of equipment is stored inside. This is needed,
because there aren’t implemented modern ICT (Information and Communication Technologies) tools
in the field work. The current situation is such that the groups are using instructions written on paper
in most of the cases. Our article presents a desktop application that can be used on the field and in an
operational rooms by firefighting and volunteer groups acting in cases of wildland fires or flood events.
In our application different open source software solutions as Geoserver, Qgis, Web App Builder,
Boundless WEBSDK, PostgreSQL and OpenLayers are used: Geoserver allows the user to display
spatial information to the world; QGIS is a professional GIS (Geographic Information System)
crossplatform application that is Free and Open Source Software (FOSS); Web App Builder is a plugin
for QGIS that allows easy creation of web applications; Boundless WEBSDK which provides tools
for easy-to-build JavaScript-based web mapping applications; PostgreSQL is a powerful, open source
object-relational database system; OpenLayers is an open-source JavaScript library for displaying map
data in web browsers.

[T17]

Dobrinkova N., Arakelyan A., Katsaros E., Reynolds S., “Validation and optimization of dam
break flood risk mapping based on field test cases in Armenia”, Springer book: Recent Advances
in Computational Optimization, Results of the Workshop on Computational Optimization WCO
2019. Studies in Computational Intelligence, ISBN: 978-303058883-0, DOI: 10.1007/978-3-030-
58884-7 1, ISSN: 1860949X, vol. 920, 2021, p.-1 — p.31.

Pesome: [IpoexThT ¢ HauMeHOBaHUE: AnuaHC 3a HaMmassiBaHe Ha pucka ot OexctBus (ALTER) e
3armoyHan npe3 ¢epyapu 2018 T. ¢ men ycraHoBsBaHE Ha MyOJMYHO-YaCTHH MApTHHOPCTBA B
ApMeHHs 3a CTIpaBsSHE C PUCKOBETE OT HABOJHEHWS, TPOU3THYAIIN OT IMMOBPEAN Ha SI30BUPHU CTEHU
MpY XBOCTOXpaHWIMINATA B MUHUTE. [10 BpeMe Ha POIBIDKUTETHOCTTA Ha IPOEKTa OsXa U3ITbITHEHH
IeJIEBM pa0OTHH TAKETH, BKIFOYBAIIM OOIIMPHU H3CIEABaHUS, M3rpaXKJaHe HA MEMOpaHIYyMH 3a
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pazbupaTeNCTBO, TEXHOJIOTHYHO BHEIPSBAHE W pa3NpocTpaHeHre, 0OXBaIally aHaJIu3u Ha pUCKa OT
HABOJIHCHUS U MOJICIIMPAaHE Ha ChOPHKEHHE 32 ChXPaHEHUE Ha XBOCT U MOBPEAN Ha S30BUPHH CTEHHU
B MWIOTHHUTE 30HU Ha pernonnte CroHuk u Jlopu. Bb3 ocHOBa Ha WACHTU(UITUPAHETO HA PUCKA 3a
obmaocTute Kaman, Cucnan n AxTtana 0sxa pa3pab0TeHH, TECTBAHN U YCHBBPIICHCTBAHY TIJIAHOBE
3a yIpaBJeHUE Ha PUCKa OT OCICTBEHHM CHUTYaIlMHd W PEaKIus Ype3 KOMITFOTHPHO ITOIIIOMOTHATH
ydeHus 3a OOUTHOCTUTE B YS3BUMHTE 30HU. YUCHHS Ha TEPEH 3a pearupaHe mpu OEICTBUS C
Oe3nperneaeHTeH Mamad O0sixa nposenenu B Cucuan, Kaman u Axrana, BxmouBaniu nosede ot 1300
yuactHuIM. CriopazyMeHHsTa 3a IyOJUYHO-YaCTHO MApPTHHOPCTBO OfXa JIOTMYHUST PE3ydTaT OT
YCHIIHSATA 3a YIIPaBICHUE Ha pUCKa OT OCICTBHUSI HA MECTHO HUBO.

Abstract: The Alliance for Disaster Risk Reduction (ALTER) project began in February of 2018 with
the goal of establishing public-private partnerships in Armenia to address flood risks that stem from
water and mine dam failures. During the project duration, targeted work packages including extensive
research, consensus building, technological implementation, and dissemination have been
implemented covering flooding risk analyses and modeling for tailing storage facility and reservoir
dam failures in the pilot areas of the Syunik and Lori regions. Based on the risk identification for the
Kapan, Sisian, and Akhtala communities, disaster risk management and response plans were
developed, tested, and refined during table top exercises conducted in those communities. Disaster
response field exercises of unprecedented scale were implemented in Sisian, Kapan, and Akhtala
involving more than 1300 participants. Public-private partnership MoUs were the logical outcome of
the disaster risk management efforts at the local level.

I'9. M300peTeHne, MATEHT MJIM 10JI€3€H MO/, 32 KOETO € M31A/IeH 3aIIUTEH JOKYMEHT
10 HA/LJICKHUSA PE

[I'18]

Iosezen Monen ,,CucremMa 3a aHAJIU3 M KOHTPOJ HA MeXaHUYHHUTE CBOICTBA HA OHOJTOTHYHH
ThKkaHu®. M300peraTesn: Beponumka HMBaHoBa ArtanHacoBa — IeoprueBa, /Iluuxko Enden
BbruBapoB, Anu TonopoBa BoneBa, Pymen /IlumoB AnapeeB, Huna Xpucroa /loOpunkoBa.
HelictBam g0 31.05.2026r. caen 1Bo yab/KkeHue.

Pe3rome: Cuctemara 3a aHau3 ¥ KOHTPOJI HA MEXaHUYHUTE CBOWCTBA HAa OMOJIOTHYHN THKaHU NMa 3a
I1eJ1 IPOBEXK/JaHE Ha eKCTICPUMEHTAIHU U3CIIe/IBAaHMS 32 Ha4aJIeH KOHTAKT U CHJIM Ha B3aHMOJEHCTBHUE
,,AHCTPYMEHT — 00ekT". IIpenHa3HaueHa € 3a TeCTBaHE HAa CEH30PH 3a HayalleH KOHTAKT U CUJINTE Ha
B3aNMOJICHCTBHE, KaTo ciel oOpaboTka Ha MH(MOpPMAIMATa OT CEH30PHUTE ce NpeaaBa HaJeKAHa
WHpOpMAITUS Ha OTIepUpaIIns JIeKap 3a MmpelieHka. MesTa npu npoeKTHpaHe v pealn3upane Ha Ta3u
cUCTEMa € J1a Ce JaJie Bb3MOKHOCT 3a TAKTHIIHO OCE3aHUE B PbKaTa Ha XUPypra, npu padoraTta BbpXY
ThKaHHW, OPraHd U KPBHBOHOCHHU CBJIOBE MO BpeMe Ha omepauusra. [IpuiokeHneTo Ha TaKbB THII
cucTeMa € B T. HAp. MUHH-UHBAaH3WBHA XHPYPTHs, KBAETO ce pabOTH HE Mpe3 TOJsIM pa3pes, a 1pe3
HSIKOJIKO MAJIKH OTBOpPA M BHIMMOCTTA M 0CE3a€MOCTTa € 3HAYUTEIHO HamajieHa. 3a MPOeKTHPaHUs
MoJeN € 3paboTeHa CenuaiHo Oe3KUYHa CHCTEMa 3a YIIPaBICHUE M KOHTPOJ, KAKTO U Iporpama ,
KOSITO J]a ChXpaHsBa M 00paboTBa MH(popManmsara CBbp3aHA C OMOMEXaHWYHUTE CBONCTBAa Ha
ThKaHute. MHpopMmanmsara, momydeHa oT MpOEKTHpaHaTa W M3padOTeHa CEH30pHA KOHCTPYKIIHS,
CIy)KM 32 HaMHpaHE Ha ChOTBETHHS THKAaHEH MOJET W IIOJaBaHE HA HEOOXOAMMHTE KOMaHAW 3a
CHJIOBO B3aMMOJICHCTBHE MEKIY BbpXa Ha HHCTPYMEHTA U ThKaHTA.

Abstract: The system for the analysis and control of the mechanical properties of biological tissues
aims to conduct experimental studies of initial contact and "tool-object" interaction forces. It is
intended for testing of sensors for initial contact and interaction forces, and after processing the
information from the sensors, reliable information and its transmiting to the operating physician for
evaluation. The idea in designing and implementing this system is to enable a tactile sensation in the
surgeon's hand, when working on tissues, organs and blood vessels during surgery. The application of
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this type of system is in the so-called mini-invasive surgery, where work is done not through a large
incision, but through several small openings, and the visibility and tangibility is significantly reduced.
For the designed model, a wireless management and control system, as well as a program to store and
process information related to the biomechanical properties of the tissues, was specially developed.
The information obtained from the designed and manufactured sensor structure serves to find the
appropriate tissue model and provide the necessary commands for force interaction between the cutting
edge of the tool and the tissue where the surgent has to operate.

16



