PELEH3UA
BbPXY AncepTauMoHeH Tpya 3a npugobusaHe Ha obpasoBaTtenHa u
Hay4yHa cTeneH ,40KTop”
ABTOp Ha aucepTaumMoHHusa Tpya: Mar. uHx. Xpucumunp Xpucrtos [loueB
Tema Ha guceptaumoHHua Tpya: AIMHaMuUKa Ha ropcKkuTe noxapu

UneH Ha Hay4yHOTO Xypu: npodp. A-p MHXK. Mun4yo CtosHOB AHrenos

1. AKTyanHOCT Ha pa3paboTBaHus B AUCEPTALUOHHUA Tpynd Npobrem B HayyHO U
HaY4YHOMPUITOXXHO OTHOLLEHME.

lMocnegHuTe roavHM HacTbMM psA3Ka MpPoOMsiHA Ha Khnvmara, KOATO gosefe [no
N3KNIYUTESNHO yBENUYaBaHe Ha Bb3MOXHOCTUTE 3a Bb3HMKBAHE W pasBUTUE Ha rOpcKuTe
noxapu. MsyyaBaHeTo Ha MexaHu3Ma 3a Bb3HMKBAHE Ha FOpPCKUTE MoXapu € akTyarnHa
3agjaya, KOSITO MOXe fa foBefe A0 npefoTBpaTsBaHEeHe U orpaHudaBaHe Ha pa3BUTUETO
nMm. AKTyanHocTTa Ha pabortata ce onpefenis OT MHOrO rofisiMata OnacHOCT OT TFOPCKu
noxapu 3a bwbnrapus, nopagu ectecTBOTO Ha ropute. AHanuaupaHe u muscrenBaHe Ha
noxapHata obcTaHOBKa B ropckute Macusum B bbnrapua Boau [O noBuwaBaHe Ha
NpeBeHUnATa OT rOPCKUTE MOXapu 1 opraHM3aumsaTa Ha TAXHOTO raceHe.

LlenTta Ha gucepTauumaTa n pellaBaHe Ha OTAEeNHU 3a4a4m OTroBapsAT Ha BUCOKOTO HUBO
Ha akTyanHocTTa Ha npobrnemMa OTHOCHO KOMMMIEKCHOTO Wu3ydaBaHe W aHanuid Ha
CbBPEMEHHOTO CbCTOSIHME Ha NoXapHaTta obCTaHOBKa M Ha cucTemaTta 3a yrnpaBfieHne Ha
noxapuTe, BKMOYBaLLA NPEBEHLMSA N raceHe.

2. CTeneH Ha no3HaBaHe CbCTOSIHUETO Ha Npobnema.

[vcepTaunoHHNAT Tpya ce CbCTOM OT YBO[, aHanu3 Ha CbBPEMEHHOTO CbCTOSHWE Ha
npobnema, neTt rnaswu, HAyYHO-NPUIIOXHU W MNPUITOXHU MNPUHOCU U NET NPUIOXKEHUS.
TeKkcTbT Ha gucepTaumsaTa € uanoxeH B 225 ctp. u Bknousa 41 cdourypm n 120 curypm B
npunoxenuata, 18 tabnuun, 11 dopmynuun 123 nutepatypHM M3TOYHUKA Ha GBbArapckuy,
AHIIIMACKN N UHTEPHET CTPaHULM.

B HanpaBeHuss nperneg v aHanmM3 Ha M3BecTHaTa nvTepaTypa MO 3ajayuTte Ha
paboTaTa, AOKTOpPaHTbT MNoka3ea AbJSIOOKM 3HaHMA B obnacTtta Ha nNpobnemMmuTe OTHOCHO
NpUYMHUTE 32 Bb3HUKBAHE U AMHAMMKaTa Ha rOPCKUTE MoXapw.

lMpoy4BaHETO Ha ropcKkUTe NoXxapu, TAXHaTa LUKIMYHOCT MO Meceuun 1 Yacose Ha OeHs
€ n3BbplleHo 3a nepuog ot 1980 go 2023 r. sknw4vnTenHo. deduHupaHn ca nuUKoBuUTe
MOMEHTW 3a Bb3HMKBAHE Ha NoXapuTte no Meceum 1 Yyacose.

[OKTOpaHTbT MpaBu CpaBHUTENEH aHanuM3 Ha OaHHW 3a nepuod oT 43 roguHu oT

pasnuyHn M3TOYHMUM, KaTo [oguweH goknag Ha WNAIM-2023, N3nbnHUTeNHa areHuus Ha
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ropute, HaumoHanHus CTaTUCTUYECKM MHCTUTYT W OPYrUM WMHCTUTYUUWN, BKITHOYUTENHO
HenpaBUTENCTBEHN TaknBa.

[oKTOpaHTBLT MO3HaBa M M3Mon3Ba MeToAMKa 3a OTYMTAHE Ha FOpPCKUTE MnoXapu B
Bvnrapua n Ha EBponenckaTta nHopmaumoHHa cuctema 3a ropcku noxapu (EEFFS) c uen
XapMOHM3MpaHe Ha pesynTaTuTe.

[oKTOpaHTBLT noka3Ba BMCOKA CTEMEeH Ha no3HaBaHe Ha npobnema, KaTto npasu
KPUTUYEH aHanu3 Ha nuTtepaTypHUTE M3TOYHULM, NOCOYBA KOHKPETHUTE MEPONnpUATUSA 3a
nogobpsiBaHe Ha NpeBeHUMsITa Ha NoxapHaTta obcTaHoBKa B ropute Ha Bvnrapua. Beudko
TOBa MoOKasBa, 4Ye [OOKTOpPaHTbT Mno3HaBa p[obpe CbBpeMeHHUTE u3cneaBaHust B
eBpornenckaTa n 6bnrapcka HopmaTuBHa 6a3a, cBbp3aHa ¢ paspaboTBaHaTa gucepraums.

3. ChoTBeTCTBME Ha uU3bpaHaTa mMeToAMKa Ha ulcrneaBaHe C NnoctaBeHaTta uen u
3afiayv Ha gncepTaumoHHUs Tpya.

MeTogukaTta Ha uscrneaBaHe e ussicHeHa o6pe, KaTo BKMAOYBA KaKTO cTaTUcTMyecka
obpaboTka Ha daHHW 3a ronsiM nepuod OT BpeMe, OueHKka W NporHo3a, Taka W
eKcnepuMeHTanHn macnenBaHusi, matematmyecka obpaboTka Ha nonyvyeHuTe pesynTtaTtu,
WHXEHepHO MoaenupaHe u HopMmaTuBeH aHanm3. MeTogukaTa OTroBaps Ha Knacuyeckarta
CTPYKTypa Ha gucepTaunoHHO n3cnenBaHe B o6nactTa Ha TEXHUYECKUTE HayKMu.

[OKTOpaHTbT aHanuanpa HanuyHWM OaHHU 3a Bb3HMKHaNM rOPCKM MNoXapw MO rOAWUHM,
KaTo npeactasa pesyntatute rpaduyHo u TabnudHo. Cnopea MeH MeToaukata 3a
n3cnegBaHe CbOTBETCTBA Ha MOCTaBEHUTE 3agayM W gaBa  sCHaA npeacTaBa  3a
N3MEHEHMATA Ha FOPCKUTE NOXapu No roauHM u meceun. [edwvHupaHu ca oTaenHu
nepvogn M nognepuoan C LUen CpaBHUTENEH aHanuM3 3a BPEMETO WU MHTEH3MBHOCTTa Ha
ropckuTe noxapw npeawv v cnep BnusaHe B cuna Ha 3akoHa 3a ropute npe3 mapt 2011.
[laHHMTe 3a onoxapeHuTe Nnowm nNo BMAOBE ropun 1 nepunoan 3a spemeTto ot 1995-2023 r.
AaBaT Bb3MOXHOCT 3a KONMYECTBEHO CpaBHEHME Ha CpedHoonoXapeHaTa Mol OT efuH
noxap.

EkcnepumeHTanHuTe  u3cnegBaHuMs  AonbhBaT  NUNCBawWuUTe  AaHHW  OTHOCHO
Bb3HMKBAHETO U Pa3BUTMETO Ha ropckute noxapu. Ns3bpaHata metoamka e npasBunHa u
CbOTBETCTBA Ha LenTa U U3nbfiHEHNE Ha 3aJavnTe Ha AucepTaunmoHHUsA Tpya. N3BbpLueHn
ca ronsm 6pon n3amepBaHus 3a onpegensiHe Ha NapamMeTpuTe Ha ropeHe B U3NUTBATENHUA
KanopumeTbp, KaTo JaHHUTE ca NogaBaHn U 3anncBaHN Ha CbOTBETHUTE YCTPOWCTBA.

OueHsiBam, 4e meToauTe, U3bpaHn OT aBTOpa AaBaT BEPEeH OTrOBOP Ha MOCTaBEHUTE
3ajayM B OuCepTaUMOHHMA Tpyd. 3aAayuuTe, KOUTO Ca pelleHU YCnewHo B
AucepTauuoHHMA TPyA ca:

1. Ype3 npoBexpgaHe Ha wmacneaBaHus B rnabopaTopHM yCnoBus, ga ce onpenenmu

noeeaeHneTo npu 3ananBaHe n ropeHe Ha UrnosfimcTtHa N WWNPOKOJTMCTHA ropCka NOCTUIIKa,
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2. Cnen v3BbplIBaHE aHanu3 Ha pesynTtaTuTe OT NpPOBEeAEHMSs eKCNepuMEHT, Oa ce
npeanoxmn meton 3a obeMHO (MacoBO) eKCrepuMeHTanHo onpegensHe Ha nuHerHata
CKOPOCT Ha pa3npoCTpaHeHMe Ha ropcKM noxap OT pasnuyeH no BuA ropcku NOCTUIKK;

3. [la ce n3BbPLUM aHanNM3 Ha noxapHaTa obcTaHOBKa B ropute Ha bbnrapus B kpas Ha
20 n Ha4anoTo Ha 21 BeK N ce OLEeHU CbCTOSHMETO U ed)eKTMBHOCTTA Ha cuctemarta 3a
NPEeBEHLNA N peakums Npyv Bb3HMKBAHETO HA FOPCKN NOXapW;

4. [la ce u3BbPLIMN aHanNU3 Ha HopMaTMBHaTa ypenba, pernameHTMpalla npeBeHumaTa
N raceHeTo Ha ropckum noxapu B bbnrapys m ce npegnoxaT MeEpKM 3a HEWHOTO
nogobpsiBaHe.

4. KpaTKa aHanMTM4YHa XxapakTepucTuKa Ha eCTeCcTBOTO M OLeHKa Ha AOCTOBEpPHOCTTa Ha
MaTepuana, BbpXxy KOMTO ce rpagdat NpuHOCUTE Ha AncepTaumoHHus Tpya.

Hanu4Hnte gaHHW 3a Opow, BUA U NPUYMHM 3a Bb3HUKBAHE Ha NoXapute MoXe Ada ce
cuuTaT 3a OCTOBEPHM, T.K. Ca B3eTU OT ouumnanHo cbliecTsyBawmTe oduumnanHata 6asa
AaHHW Ha ABTOMaTuaupaHa WHgopmaumoHHa cuctema (B AWC) [lNMpouswecTtua® Ha
rANB3H-MBP, AreHumaTta no ropute 1 HaumoHanHna ctTaTUCTUY4ECKN MHCTUTYT.

OcHoBHata 4acT oT paspaboTkaTa ca ekcnepumeHTanHuTe uacnegpanus. C uen
n3yyaBaHe Ha Bb3HWKBaAHE Ha rOPCKUTE NoXKapu ca NpoBeLEHM CEepPUs OT eKCepuMeHTarnHu
n3cnegBaHMa OTHOCHO 3ananBaHETO Ha eAHOPOAHM W HEeeaAHOPOOHM TFOPCKU FOpPUBHMU
nnactoee. 3a uUenTa e npoekTupaH, u3paboTeH W anapaTHO obopyaBaH CTeHd 3a
nscnensaHe. EkcnepumeHTUTE ca nnaHMpaHu n npoBeaeHn npasunHo. NpoeeneHn ca npu
crnasBaHe Ha BCUMYKM WM3UCKBAHWA 3a TOYHOCT Ha u3MepBaHuaTa U 6pon mnamepBaHuA.
MonydyeHnTe pesynTtaTi ca WU3NOM3BaHW 3a M3ydYaBaHe Ha NOBEOEHMETO Ha MnoXKapuTte npu
pasnuMYHK criydam Ha MbpTBa ropcka noctunka. To3u BUMA U3NEOBHUA ca OpUrMHanHuW 3a
Bvnrapua. lNMpeanoxeHnar obemeH (MacoB) MeToq 3a onpefensiHe Ha CKOpocTTa Ha
pa3npocTpaHeHMe Ha NoXxap B M3cneaBaHUTE pasfiMyHN BUOOBE rOPCKM MOCTUNKU CbLLO €
HOBOCT 3a bbnrapusa n gonbriBa CblecTBYBaAWMTE eKCepMMeHTanHM nogxoamn 3a aHanms
Ha npouecuTe Ha ropeHe.

MeToabT € n3non3eaH OT AOKTOpaHTa 3a NPakTUYeCKo, eKcrnepMMeHTarnHo onpeaernsiHe
Ha NIMHENHUTE CKOPOCTU Ha ropeHe Ha LUMPOKOSIUCTHU U UMMOSTIUCTHU NOCTUIKKU. NonyyeHun
ca KONMMYECTBEHU 3aBUCUMOCTW Ha JIMHEMHUTE CKOPOCTU Ha FOPEeHe Ha WUrMOAUCTHU W
LUMPOKOMNCTHM MOCTESNKU B 3aBMCUMOCT OT BflaroCbAbpXaHMETO M HayanHata um
Temneparypa.

[dedunHnpaHeTo Ha NOXapHUSA PUCK B TOPCKUTE MAacBK Ype3 N3MNOM3BaHe Ha HannyHUTe
MeTeodaHHN e C wupoka obnact Ha npunoxeHuwe. OnpenensaHeTo Ha WMHOEKCUMTE Ha

mMece4yHaTta U OJeHOHOWHa Ce30HHOCT Ha Bb3HUKBaAHE Ha IFOPCKU MNMOXXapu B E'bJ'II'apVIFI e
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MHOro Jo6bp pesynTat. [lonydeHnTe pesyntaTt ca pbKOBOOHU 3a NPAKTUYECKO NnaHupaHe
Ha NpPeBaHTMBHN MePONpPUATUA N PECYPCHO OCUrypsiBaHe Ha NPOTUBOMNOXapHUTE CRyxXOu.

M3BbplleH e cpaBHUTENEH aHanuM3 Ha OUHaMuKata Ha ropeHeTo U e4HOBPEMEHHUTE
n3mepBaHusa Ha obpaTtHOTO pascenBaHe ¢ UHF pagap kakTo 3a LUMPOKONMUCTHA, Taka U 3a
UrNoNuCTHa MbPTBa ropcka NOCTUIKa NP KOHTponupaHn nabopaTtopHU YCNnoBus.

KaTo kpaeH pe3ynTaTt OT n3cnegBaHeTo e npeasiokeHa MHOrocrnoHa KOMyHUKaumMoHHa
apxuTekTypa, KOATO e BanugupaHa u4pe3 Mpexosa cumynauvsa. Cumynaumsta e
KOHMrypupaHa Ha TepeH Ha nnaHvHaTa Puna v npoBefeHa npw onpeaeneH onepaTuBeH
cueHapuu, npefHa3HaveH 3a TecTBaHe. Kato pesynrtaT Ha MpexoBuTe cumynauumm cnegsa
Aa ce oTyeTe 3HAYMTESNHOTO HamareHue Ha CpedHOTO BpeMe 3a peakums Ao 14 MUHyTH,
cnpsaAmMo 32 MUHYTU Ha HacToswmuTe cuctemu (56% HamaneHue.)

5. Hay4Hu n/vnun Hay4YHOMNPUOXHU NPUHOCU Ha AUCEPTaUNOHHUA TPYA:

lNpuemam npeTeHUMUTE Ha OUCEpTaHTa MOCOYEHU KaTO HaY4YHO-MPUNOXHU U
NPUNOXHWU NpUHOCKU. B Kpaa Ha oTgenHuTe rmasu oT guceprauuaTa aBTopbT obobliaBa
npeacTaBeHuTe Matepuanu n npasu n3sogu. Hamvpam, 4ye HanpaBeHUTE U3BOAM Ca BAPHM
N OTroBapAT Ha nory4yeHoTo B Auceptaumnata. OCHOBHUTE HAyYHO MPUMOXHU U MPUITOXHU
NPUHOCK, CbabpXKally ce B pa3paboTkaTta MoraT Aa ce kaTeropmsvpaT Mo CNeaHUsa HauuvH:
Cb3paBaHe Ha HOBU MeTOAM Ha u3cneaBaHe; [loka3BaHe C HOBU cpeacTBa Ha
CblUEeCTBEHU HOBU CTPaHU B CblUECTBYBaLLUU Hay4YHU NPOGneMu u Teopum.

HAYYHO-MPUINOXXHU MPUHOCH

1. PaspaboTteHa u ekcnepumeHTanHo anpobupaHa e meToauka 3a u3crnedBaHe Ha
npouecuTe Ha TropeHe npuW pasnuMyHM BUMOOBE T[OpCKa MOCTUMKa, Mo3BosisiBaLLa
KONMMYEeCTBEHO onpeaensHe BNUAHMETO Ha BNaroCbAbpXaHMETOo, TemnepaTypaTta U gpyru
dakTopu BbpXYy CKOPOCTTa Ha pasnpoCTpaHEeHUe Ha ropeHeTo.

2. TlpepnoxeH e obemeH (mMacoB) MeTo4 3a oOnpedensiHe CKOpPOCTTa Ha
pasnpocTpaHeHne Ha noxap B ropcka MnocTunka, KOWTO npeacTasrsBa OpPUrMHarHoO
WHXEHEPHO peLleHne U paswmpsBa  W3MNon3BaHUTE eKCnepuMeHTanHW noaxoan npu
n3cnenBaHe Ha ropckuTe noxapu.

3. YcTaHOBEHU ca 3aBUCMMOCTU MEeXAY OVENeKTPUYHUTE XapaKTePUCTUKN Ha ropumMmnst
mMaTepuan u BEpPOATHOCTTa 3a Bb3HMKBAHE W pas3BUTUE Ha rOpPCKM Mnoxap, KoeTo cb3gasa
npeanocTaBkn 3a U3NON3BaHETO UM MNPU OLLEHKa Ha NoxapHaTa OnacHoOCT.

4. [leMOHCTpMpaHa € Bb3MOXHOCTTa 3a W3NoNn3BaHe Ha AUCTaHUMOHHU METOAM,
BkNtounTenHo SAR TexHonormn, npu maeHTUdUUMpaAHE Ha pasfnnyHM TUMNOBE rOPUMM
MaTepuanu 1 oLueHKa Ha pucka OT Bb3HUKBaAHE Ha FOPCKX NoXapw.

NMPUNOXHWU NPUHOCHU

1. MSB'prIJeH € CTaTUCTU4EeCKMN aHalrim3 Ha AMHaMnkatTa Ha Bb3HUKBAHE Ha NOPCKUTE
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noxapu B bbnrapusa n ca onpegeneHn MHOeKCuTe Ha MecevyHa U OEeHOHOLLHa Ce30HHOCT,
KOUTO NpefcTaBnsBaTt noneseH MHCTPYMEHT 3a NflaHMpaHe Ha NpeBaHTUBHUTE AENHOCTU U
pPecypCHOTO ocurypsiBaHe Ha NpOTUBOMNOXapPHUTE CY>KOW.

2. PaspaboTeHa e KOHLEenuus 3a MHOroCrioMHa apxuTeKkTypa 3a pearvpaHe npwu
ropcku noxapu, uHTerpupawa 6e3nunoTHu netatenHu cuctemu, LTE mpexu, TETRA
KOMYHWKaLMU U CaTeNUTHU KaHanw.

3. lNpeonoxeHo e YCbBbPLIEHCTBAHE Ha OpraHu3auusTa no pascnefBaHe Ha
NPUYUHUTE 3@ Bb3HWKBAHE Ha FOPCKM MNoxapu B bbnrapma m 3a akTyanusnpaHe Ha
HopmaTuBHaTa ypeaba B Ta3u obnacr.

4. MNpennoxeHoO e M3Non3BaHeTo Ha AUCTaAHUWMOHHM CpefcTBa 3a MOHUTOPUHE Ha
rOPCKN NoXKapu.

5. lpeanoxeHo € OopraHn3auuoHHO YCbBbLPLUEHCTBAHE Ha B3aUMOAENCTBUETO
Mexay OTAeSNHUTE WMHCTUTYLWUW, MMalLM OTrOBOPHOCTM B Mnpoueca Ha ynpasreHwe Ha
ropcku noxapu B bbnrapus.

Kato pesyntart Ha paspaboTkaTa € cb3gaaeHa 6a3a AaHHU OT eKCnepuMeHTanHu u
CTaTUCTUYECKN pe3ynTaTh, KOUTO HamMupaT OUPEKTHO MNPUMOXEHWe npu npoekTupaHe u

peann3npaHe Ha rnpeeeHunAa n raceHe Ha ropCku rnoxxapwu.

6. OueHKa 3a cTeneHTa Ha NMYHOTO yYyacTue Ha AucepTaHTa B NpUHOCHUTE.
CwmsTam, Ye gncepTaumMoHHUAT TPYA € NIMYHO Aeno Ha aBTopa Moj PbKOBOACTBOTO Ha

Hay4YyHUA pbkoBoauTenN NPod. ATH UHX. MIBaH AHTOHOB.

7. NMpeueHka Ha NnybnukauMuTe No AMCEepTaLUOHHUA TPYA:

OCHOBHW NOCTUXEHUS U pe3ynTaTu OT AncepTaumoHHUA Tpya ca nybnvkysBaHun B 4 6pos
Hay4Hu cTaTuu, oT kouTo 1 Bpon e camocTosiTenHa. Benyku nybnukauum ca no TemaTukara
Ha [OOKTOPCKMA Tpyd M ca AOKNagBaHW Ha MexayHapogHu HayydHu dopymmn — 18 mn 19
International Conference on ‘Communications, Electromagnetics and Medical Applications’
(CEMA’24) n (CEMA’25). OTtnevataHn ca B COOpHMK TpyaoBe Ha KOHdepeHuMuTe n ca
NMHOEKCMpaHu B Scopus.

Mo cbabpKaHWe, Ka4eCTBO U KONMYECTBO CbOTBETCTBAT Ha u3nckeaHusaTa Ha 3PACPB.

8. U3nonsBaHe Ha pe3yntatuTe OT AUCEPTALMOHHUA TPyA B HayyHata U
coumanHarta npakTuka.

KaTo cCbllecTBEeH npakTUyecku pesyntat oT npoBedeHuTe WuscneaBaHus, 4pes
npunaraHe Ha paspaboTeHns macoB (06emMeH) MeToq e eKcrepuMeHTanHo onpeaensiHe Ha
NIMHENHNTE CKOPOCTU Ha FOPEHE Ha LUMPOKOSTUCTHU U UTTTIONIMCTHU TOPCKM MOCTUIIKM.

lMonyyeHnTe OaHHM MoraT Ada HamepsAT MNPakTUYecKO MNPUIIOXKEHWe Mpu OueHKa Ha

NnoXapHU4A pUCK B TOPCKUTE MaCuUBH, 4pes n3norisBaHe Ha Halmim4H1 MeTeodaHHN.
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KaTo npaktnyecku pesyntat OT AUCEPTaUMOHHUA Tpya € onpeaensaHeTo Ha UHAeKcuTe
Ha Mece4yHaTa U AeHOHOLLHaTa Ce30HHOCT Ha Bb3HUKHaNUTe B Bbnrapus ropcku noxapw.
MonyyeHuTe pesynTatM MMaT 3Ha4MTenHa npakTMyecka CTOMHOCT 3a MnfaHWpaHe Ha
NPEeBaHTUBHUTE MEPONPUATUSA N PECYPCHOTO OCUTypsiIBaHE Ha NPOTMBOMNOXAPHUTE CY>XOW.
9. OueHKa Ha CbOTBETCTBMETO Ha aBTopedepara

ABTOpedpepaTbT OTpa3sBa HaMbSIHO OCHOBHUTE MOMOXEHUS OT ANCEPTAUMOHHUSA TPYA.
MpuHocKUTEe ca gedmHMpaHn TOHYHO U OTpaseHu nNpaBunNHo B asTopedepata. MatepnansT e
GoraTto UnCTpUpaH ¢ NoaxoasaLwm durypn n Tabnuua, kKato HomepauusitTa UM € 3anaseHa
OT Ta3n B OCHOBHUS TEKCT Ha AncepTaumsaTta. CnaseHn ca BCUYKM U3UCKBAHUS 3@ CbCTaBAHE
Ha aBTopecdpepaTa.

10. MHeHus, NpenopbKU U 6enexku.

Pabotata e wu3noxeHa norM4yHo W npeumsHo. borato unwcTpypaHa ¢ noaxoasiy
rpadmyeH n TtabnudeH matepuan. [OKTOpaHTBLT ce e cnpaBuil MHoro gobpe ¢ Asete
CbCTaBHM 4YacTW Ha gokTopckaTa paborta. ObOpasoBaTtenHara 4acT ce OEMOHCTpupa 4pes
n3yyaBaHe W MpUNOXeHMe Ha cTaTucTudecka obpaboTka, Teopus Ha ynpaBfieHUETO U
ONTUMM3AUMOHHWN 3afayn. HayyHata 4acT e uanbfHeHa C¢ nybnukyBaHUTe YeTUpu Hay4Hu
Tpy4oBe No gucepTauunara.

Kbm paboTata umam HSKOM NPEenopbKu U Benexku:
a. HabniogaBa ce HenmbfHO Oubnuorpad)Cko OMMCaHME Ha HAKOW OT NnuTepaTypHuTe
N3TOYHULN.
6. V3ToyHMuMTE Ha Kupunuua He ca MOCTaBEeHW Ha TOYHOTO MACTO MO AencTBaluns
cTaHgapT.
B. ENEKTpOHHUTE M3TOYHMLM HE ca LMTUPaHWN MbITHO, CbINAacHO AeNCcTBalLMTe CTaHAapTu.
11. 3aknoyeHue

CuuTtam, 4Ye NpeacTaBeHUAT AUCEPTALUMOHEH Tpyd OTroBapsi Ha W3MCKBaHWUSTA Ha
3akoHa 3a pa3BuTME Ha akageMunyHusa cbetaB B Penybnuka bbunrapus v NpasunHuka Ha TY
Codma. TlMocturHatute pesyntatu MU JaBaT OCHOBaHWe [Jda npeanoxa pa O6bae
npupobuTta obpasoBaTenHarta U Hay4Ha cteneH “[okTtop”
oT mar. uHx. Xpucumup XpuctoB [loues
obnacTt Ha BucLle obpa3oBaHue 5. TeXHUYECKn HayKu,
npodecunoHanHo HanpasnexHue 5.1. MawmHHO MHXEHEPCTBO

no JOKTopcKa nporpama ,MexaHuka Ha dpnynante”

Hara: 18.09.2026 UNEH HA XKYPUTO:

/mpod. a-p nHX. Munyo Anrenos/
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REVIEW

on the dissertation for the acquisition of the educational and scientific degree "Doctor"

Author of the dissertation: Mag. Eng. Hrisimir Hristov Dochev

Topic of the dissertation: Dynamics of forest fires

Member of the scientific jury: Prof. Dr. Eng. Milcho Stoyanov Angelov

1. Relevance of the problem developed in the dissertation in scientific and applied science terms.

In recent years, there has been a sharp change in the climate, which has led to an exceptional
increase in the possibilities for the occurrence and development of forest fires. Studying the
mechanism for the occurrence of forest fires is a topical task that can lead to the prevention and
limitation of their development. The relevance of the work is determined by the very high danger of
forest fires for Bulgaria, due to the nature of the forests. Analyzing and studying the fire situation in
forest areas in Bulgaria leads to an increase in the prevention of forest fires and the organization of
their extinguishing. The purpose of the dissertation and the solution of individual tasks correspond
to the high level of relevance of the problem regarding the complex study and analysis of the current
state of the fire situation and the fire management system, including prevention and extinguishing.
2. Degree of knowledge of the state of the problem.

The dissertation work consists of an introduction, analysis of the current state of the problem,
five chapters, scientific and applied and applied contributions and five appendices. The text of the
dissertation is presented in 225 pages and includes 41 figures and 120 figures in the appendices, 18
tables, 11 formulas 123 literary sources in Bulgarian, English and Internet pages. In the review and
analysis of the known literature on the tasks of the work, the doctoral student shows deep
knowledge in the field of problems regarding the causes of occurrence and dynamics of forest fires.
The study of forest fires, their cyclicity by months and hours of the day was carried out for the period
from 1980 to 2023 inclusive. The peak moments for the occurrence of fires by months and hours
were defined. The doctoral student makes a comparative analysis of data for a period of 43 years
from various sources, such as the Annual Report of the EAG-2023, the Executive Agency of Forests,
the National Statistical Institute and other institutions, including non-governmental ones. The
doctoral student knows and uses the methodology for reporting forest fires in Bulgaria and the
European Forest Fire Information System (EEFFS) in order to harmonize the results. The doctoral
student shows a high degree of knowledge of the problem by making a critical analysis of the literary
sources, indicating the specific measures to improve the prevention of the fire situation in the
forests of Bulgaria. All this shows that the doctoral student is well acquainted with modern research

in the European and Bulgarian regulatory framework related to the dissertation being developed.



3. Compliance of the selected research methodology with the set goal and tasks of the
dissertation.

The research methodology is well explained, including both statistical data processing for a
large period of time, assessment and forecast, as well as experimental research, mathematical
processing of the obtained results, engineering modeling and normative analysis. The methodology
corresponds to the classical structure of a dissertation research in the field of technical sciences. The
doctoral student analyzes available data on forest fires that have occurred by year, presenting the
results graphically and in tables. In my opinion, the research methodology corresponds to the set
tasks and gives a clear idea of the changes in forest fires by year and month. Separate periods and
subperiods are defined for the purpose of comparative analysis of the time and intensity of forest
fires before and after the entry into force of the Forest Act in March 2011. Data on burned areas by
forest types and periods for the period from 1995-2023 allow for a quantitative comparison of the
average burned area from one fire. Experimental studies supplement the missing data on the
occurrence and development of forest fires. The chosen methodology is correct and corresponds to
the purpose and implementation of the tasks of the dissertation. A large number of measurements
have been carried out to determine the combustion parameters in the test calorimeter, and the data
have been submitted and recorded on the relevant devices. | assess that the methods chosen by the
author provide a correct answer to the tasks set in the dissertation. The tasks that have been
successfully solved in the dissertation are:

1. By conducting research in laboratory conditions, to determine the behavior during ignition
and combustion of coniferous and deciduous forest litter;

2. After analyzing the results of the experiment, to propose a method for volumetric (mass)
experimental determination of the linear rate of spread of forest fire from different types of forest
litter;

3. To analyze the fire situation in the forests of Bulgaria at the end of the 20th and beginning of
the 21st century and to assess the state and effectiveness of the system for prevention and response
to the occurrence of forest fires;

4. To analyze the regulatory framework regulating the prevention and extinguishing of forest
fires in Bulgaria and to propose measures for its improvement.

4. Brief analytical description of the nature and assessment of the reliability of the material on
which the contributions of the dissertation are built.

The available data on the number, type and causes of fires can be considered reliable, since
they are taken from the officially existing official database of the Automated Information System
(AIS) "Accidents" of the GDPBZN-MVR, the Forestry Agency and the National Statistical Institute. The

main part of the development is the experimental research. In order to study the occurrence of
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forest fires, a series of experimental research was conducted on the ignition of uniform and non-
uniform forest fuel layers. For this purpose, a research stand was designed, manufactured and
equipped with equipment. The experiments were planned and conducted correctly. They were
conducted in compliance with all requirements for accuracy of measurements and number of
measurements. The results obtained were used to study the behavior of fires in different cases of
dead forest litter. This type of research is original for Bulgaria. The proposed volumetric (mass)
method for determining the rate of fire spread in the studied different types of forest litter is also
new for Bulgaria and complements the existing experimental approaches for analyzing combustion
processes. The method was used by the doctoral student for practical, experimental determination
of the linear burning rates of deciduous and coniferous litter. Quantitative dependences of the linear
burning rates of coniferous and deciduous litter depending on their moisture content and initial
temperature were obtained. Defining fire risk in forest massifs by using available meteorological
data has a wide area of application. Determining the indices of monthly and daily seasonality of
forest fire occurrence in Bulgaria is a very good result. The obtained results are guiding for practical
planning of preventive measures and resource provision of fire services. A comparative analysis of
the combustion dynamics and simultaneous backscatter measurements with UHF radar for both
broadleaf and coniferous dead forest litter under controlled laboratory conditions was performed.
As a final result of the study, a multilayer communication architecture was proposed, which was
validated through network simulation. The simulation was configured on the terrain of the Rila
Mountain and conducted under a certain operational scenario intended for testing. As a result of the
network simulations, a significant reduction in the average response time to 14 minutes should be
noted, compared to 32 minutes of the current systems (56% reduction.)
5. Scientific and/or applied scientific contributions of the dissertation work:

| accept the claims of the dissertation candidate indicated as applied scientific and applied
contributions. At the end of the individual chapters of the dissertation, the author summarizes the
presented materials and draws conclusions. | find that the conclusions drawn are correct and
correspond to what was obtained in the dissertation. The main scientific and applied contributions
contained in the work can be categorized as follows: Creation of new research methods; Proving
with new means of significant new aspects in existing scientific problems and theories.

SCIENTIFIC AND APPLIED CONTRIBUTIONS

1. A methodology for studying combustion processes in different types of forest litter has been
developed and experimentally tested, allowing for quantitative determination of the influence of

moisture content, temperature and other factors on the rate of combustion spread.



2. A volumetric (mass) method for determining the rate of fire spread in forest litter has been
proposed, which represents an original engineering solution and expands the experimental
approaches used in the study of forest fires.

3. Dependencies between the dielectric characteristics of the combustible material and the
probability of occurrence and development of a forest fire have been established, which creates
prerequisites for their use in assessing fire danger.

4. The possibility of using remote sensing methods, including SAR technologies, in identifying
different types of combustible materials and assessing the risk of forest fires has been
demonstrated.

APPLIED CONTRIBUTIONS

1. A statistical analysis of the dynamics of forest fires in Bulgaria has been carried out and monthly
and daily seasonality indices have been determined, which represent a useful tool for planning
preventive activities and resource provision of fire services.

2. A concept for a multilayer architecture for responding to forest fires has been developed,
integrating unmanned aerial systems, LTE networks, TETRA communications and satellite channels.

3. An improvement of the organization for investigating the causes of forest fires in Bulgaria and
for updating the regulatory framework in this area has been proposed.

4. The use of remote means for monitoring forest fires has been proposed.

5. An organizational improvement of the interaction between the individual institutions with
responsibilities in the process of forest fire management in Bulgaria has been proposed. As a result
of the development, a database of experimental and statistical results has been created, which are
directly applicable in the design and implementation of forest fire prevention and extinguishing.

6. Assessment of the degree of personal participation of the dissertation candidate in the
contributions.

| believe that the dissertation is the personal work of the author under the supervision of the
scientific supervisor, Prof. Dr. Eng. lvan Antonov.

7. Assessment of the publications on the dissertation:

Main achievements and results of the dissertation have been published in 4 scientific articles, of
which 1 is independent. All publications are on the topic of the doctoral thesis and have been
reported at international scientific forums - 18 and 19 International Conference on
‘Communications, Electromagnetics and Medical Applications’ (CEMA’24) and (CEMA’25). They have
been printed in the Proceedings of the conferences and are indexed in Scopus. In content, quality
and quantity, they comply with the requirements of the Bulgarian Law on the Prevention and

Control of Forest Fires.



8. Use of the results of the dissertation work in scientific and social practice. As a significant
practical result of the conducted research, by applying the developed mass (volumetric) method, is
the experimental determination of the linear burning rates of deciduous and coniferous forest litter.
The data obtained can find practical application in assessing fire risk in forest areas, by using
available meteorological data. As a practical result of the dissertation work is the determination of
the indices of the monthly and daily seasonality of forest fires that occurred in Bulgaria. The results
obtained have significant practical value for planning preventive measures and resource provision of
fire services.

9. Assessment of the conformity of the abstract The abstract fully reflects the main points of
the dissertation work. The contributions are defined accurately and reflected correctly in the
abstract. The material is richly illustrated with appropriate figures and a table, and their numbering
is preserved from that in the main text of the dissertation. All requirements for compiling the
abstract have been met.

10. Opinions, recommendations and notes.

The work is presented logically and precisely. Richly illustrated with appropriate graphic and
tabular material. The doctoral student has coped very well with the two components of the doctoral
work. The educational part is demonstrated through the study and application of statistical
processing, control theory and optimization problems. The scientific part is fulfilled with the four
published scientific works on the dissertation. | have some recommendations and notes for the
work:

a. An incomplete bibliographic description of some of the literary sources is observed.

b. The sources in Cyrillic are not placed in the correct place according to the current standard.

c. The electronic sources are not cited fully, according to the current standards.

11. Conclusion

| believe that the presented dissertation meets the requirements of the Act on the
Development of Academic Staff in the Republic of Bulgaria and the Regulations of the Technical
University of Sofia. The achieved results give me reason to propose that the educational and
scientific degree “Doctor” be acquired
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