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Hacronr4aTa pelleH 3nfl e r3rorBeHa Ha ocHoBaH[e Ha 3anoee4 Ha l-eHep anHunAhpeKrop Ha HrMX Ns HA-05-7 or '02.05 .202s r. n perueHre Ha 3aceAaHrero HaHayqHoro )Kypvt or 14'05'2025 r' Tn e cuo6paseua c [3r4cKBa Ht4flTa Ha 3aroHa eapa3Blrrilero Ha aKaAeMneHufl cbcraB e Peny6nrara Sunrapraa lsnnCpE), flpae nnHu'a saHeroBoro nprnaraHe (nn3PACPE) ra npaeinnwr(a Ha HuMxno 3pAcp6. peqens nera ecbcTaBeHa oT Tpl4 qacTr4 t4 3aKflloqeHre.

l. hsucxaaHnfl KbM KaHlqu1ara
Kau,qragarur 3a nonyqaBaHe Ha o6pasoeareflHa u HayqHa creneH ,,goKrop,,,il3nbflH'Ba t.3uc*BaHnflra na qn'6 Ha 3PACPE, Ha l-naea Bropa, pa3Aen 1 or frfr3pAcp'n Ha,tn.28 or [lpaernHr4Ka Ha HUMXno 3pACpE.
KaH'qragaran vlaan Bacrnee loHeacKa e poAeH na 24.11.1973 r. 3aeupur ur1 ecnellranHocrra swsnxa aue o,,shqecKm oarynrer na cy ,,c8. Kfl,,MeHr oxprgcKr4,, cxeanu$rarauufl Marhcrbp no Mereoponorvt' r acrpoHoMr4e npe3 1996 r. pa6otune 

KaTocr4HonrrK e H71MX-EAH npes nepiloAa 01.10.1996 r - 28.02.2011r. or Mapr 2011 r.nocrbnBa Ha pa'ora ua Eepon eficxun LleHTbp 3a cpe,HocpoLrHr4 nporHo3r4 Ha BpeMero(European centre for Medium-Range weaiher Forecasis rcnailrlrl B rp. pegr,r,Benraxo6pt'raHv*' curnacuo 3anoeeg Ha Ns g1lo2.1o.2oo1 r. ua ffnpeKropa ua HIIMX-EAH e 3aqrcfleH Karo saAOqeH AorfiopaHr c HayqeH p-n AOLI. 4-p Bane pn cnupnAoHoB.curnacuo 3anoseg Ha Ns 41roz.o3.2oor r. r, arpu*ropa Ha HI4MX_EAH e orqilcreH cnpaBo Ha 3aqrra ua 22.02.2007 r.
Bue Bpb3Ka cbc 3aulilTara ca Mu .npe.ocraBeHr: 

Ar4cepraq[oHeH TpyA,aeropeQepar' cnrcbK c ny6nur aqvu no Ailcep ralrvtflTa, Konu' ot ny'nu'aqunre noAilCepraLlvlflra v aero6rorp a$ua.
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ArrcepraqiloHeH rpyA 3a npuso1neaHe Ha

ll. Cuu.lnocrHa qacr Ha peqeH 3nf,Ta
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1. AxryanHocr.

llporHosupaHero Ha onacHa KoHBeKqhq v cbnbrcrBat4ilTe I MereoponorLlqHt4

flBneHilfl, KaTO TOpHa.4O, CilflHV nOpVBtA Ha BFTbpa, eEpkl fpa.qyluKtl, MbflHr1t4 n O6tll]ltn

Barle)KU, e aKTyanHa Sarqal{a BbB BCl,'lL{Kl/ BpeMeBU rr4aqa6U.

O6exr Ha il3cfleEBaHe B Ailcepraqvollne rpyg ca onacHilTe KoHBeKTilBau 6ypu u

TFXHOTO npOrHO3ilpaHe.

l-lenra Ha Eilcepraqvera e paspa6oraaHero Ha Mero,qoflorvr 3a npaKTuL{ecKo

npunaraHe Ha nporHocrt4r{H1/ npoAyKTr, 1asupanu Ha qilcfleHa uHSoptuaqun or
rno6anuus MoEefl Ha Eaponehcruc qeHTbp 3a cpegHocpot{Hh nporHo3u Ha BpeMero

(ECMWF), 30 nporHo3ilpaHe Ha onacHil KoHBeKrLrBHr 6ypu B KparKocpoqeH v

cpeAHocpoL{eH nflaH.

l-lpe4craeelnlr,qhcepraqiloHeH rpy4 e c o6eu or 136 crpaHhqil u BKnrcqBa yBo4,

ner rflaBil, 3aKfllo..{eHNe, $opruynvpaqtA npilHocl4 h cnilcbK Ha Ll3nor3BaHara nureparypa.

B l-naea 1 e pa3rnegaHa arvrocsepHara KoHBeKqu, raro $usilL{Ho ffBneHue,

ocHoBHilTe $oprvrra ua ueiluara opraHu3 aqvl, KaKTo r Mero,qilTe 3a nporHo3t/paHe - cbc

cneLlharreH aKqeHT Bbpxy gun6oxara il BnaxHa KoHBeR\t A v t4Hrpeg[eHTHt4fl Merorq.

O6cr,EeHa e ponflra Ha eHeprilrra Ha Heycroilunaocr (Convective Available Potential

Energy, CAPE) Karo ocHoeeH $axrop 3a pa3Brlrilero Ha rpbMoreBhL{Htt 6ypr. Hanpaeen

e Kpar-bK o6sop Ha pa3npe4eneHilero Ha onacHhre KoHBeKTuBHl4 eBneHI4F e Eepona u e
Eunraprn.

B l-naea 2 e pwct<yrtlpa+ Ercrpeuniler nporHocrLlL{eH hH,qeKc (Extreme Forecast

lndex, EFI), npegnoxeu or Lalaurette (2003), 3a upeHrrSuqupaue il cpe.qHocpot{Ho

nporHo3r4paHe Ha onacHil MereoponorhqHil sB.r'reHHF. PasrnegaHa e Bpb3Kara Ha EFI c

ult4poKo u3non3BaHVTe crarvcn4qecKu recroBe Ha Konuoropoe-CnaupHoB u Aupepcuu-

,[apnuur, KaKTo tA c ,,olleHKara Ha rpeuKara Ha no4pe,qeHara HenpeKbcHara

BeponrHocrHa nporHosa" (Continuous Ranked Probability Score, CRPS), BbBerqeHa or
Gneiting r Raftery Q007). llpegcraaeH e nonyaHafiurvt{eH Mero,q 3a h3qucfleBaHe Ha

EFl, c rofiro ce npeo,qofleBa npo6nenaur cbc cilHrynflpHocrra. PasrnegaH e il rH,qeKcbr

3a ,,orMecrBaHe Ha onaruKure" (Shift of Tails, SOT), npe,qnoxeu or Zsoter (2006), xoilro

ce ,qe$raHilpa Karo orHo[ueHile Mex,qy pa3nilKhre B ropHhre (ranra gonHra) aucaru6noBh

npoqeHTunr il cborBerHilTe rrrlt cror7Hocrlr or MoAeflHilF KnuMar. SOT Aontnea EFl, xaro

npe,qocraBs,qonbaHilTenHa uHSopruaqv+ 3a cpaBHeHHe Ha AflcHara v nFBara onauKa Ha

KyMynarilBnmre $ynKqilH Ha pa3npe,qerreHue Ha aHcaM6noeara nporHo3a u MoEeflHrlfl

KlLlMar. Tara ce nocrilra no-ToqHa oueHKa Ha eKcrpeMHocrra Ha oqaKBaHLlre

MereoponorilqHr4 ABneHru,A. Toqnocrra na EFI ce xapaKTepil3ilpa qpe3 nnou-lra no,q ROC

KphBara (Receiver Operating Characteristic) ra upes Hefiuara Mo,qu$uxaqran - EFI Skill

Score (nep$exrna oqeHKa Ha nporHosara), 4e$r,lrrrrpaHa or Stanski, Wilson n Burrows

(1989, WMO/TD 358). Tosr/ noKa3aren ce ilsnofl3Ba sa xnacuSuxay+ ua 6uuapuu

rBneHhn B oneparhBHoro nporHo3t/paHe. Ha4exgHocrra Ha BbBerqeHure ilH.qeKcu Karo

r/HcrpyMeHTil sa ugeHrr$rqilpaHe Ha eKcrpeMHV ABneHVA e ,qeMoHcrphpaHa qpe3

npilMeprf or pa3nrqHil peruoHt/ Ha Eepona u CAI!, 3a pa3nuqHu MereoponorLtqHrl

efleMeHTh u nporHost c pasnvl{Ha BpeMeBa ,qbnxr,rHa. Or6enn3aHo e, qe roqHocrra Ha



Te3t4 UHAeKCil HaManflBa npil npeMilHaBaHe oT cpelHocpoqHu K'bM Abnrocpor{Hil
nporH03l/.

B l-naea 3, Ha ocHoBara Ha Mero,qonofvflTa 3a nporHo3upaHe Ha gu6oKa BnaxHa
KOHBeKLILIF qpe3 aAHfpeAtAeHTtA, Ca aHanvstApa{V ABa ilH,qeKca eHepn4fl Ha
ueycrofivuaocr (CAPE) ra CAPE-shear - B KoHreKcra Ha EFI u SOT, 3a nporHo3rpaHe Ha
onacHLl flBfleHile, cBbp3aHu c MotIHa KoHBeKqilF. PeSynrarure or eepr,rsraxa+vela,
5aewpanu Ha nnoll-lTa noE ROC xpraaara, noKa3Bar BLrcoKa nporHocrl,,rqHa crorZnocr Ha
Te3il uH4eKcu 3a pa3rpaHuqaBaHe MexAy cvnHa u cna6a KoHBeKLll/f, B cpegHocpoqeH
nnaH Ha,q Eepona u CAI!. OcHoauure pe3ynraril or ra3il rnaBa ca ny6nuxyaaHu B

Tsonevsky, Doswell ra Brooks (2018). O6cugeHra ca oco6eHocrure npr4 r4HrepnperaLlilflTa
na EFI u SOT sa CAPE ra CAPE-shear, Karo ca npegcraBeHil pe.qilqa npilMepil: noqBa Ha

Aepeqo HaA CpegraserrlHoMopilero, onacHa KoHBeKqufl HaA ilonura, KaKTo v MoqHa
Ko H Be KU tae nag lAt a nuc w BanxaHcKVA n onyocrpo B.

B l-naea 4 e useupueHa oqeHKa Ha EFI ga CAPE ra CAPE-shear vpes nnoulra nog
RoC xpueara Karo MflpKa 3a roqHocrra Ha nporHo3lrre 3a onacHr,r KoHBeKTVBHIA 6ypu.
lzlaeupueHo e BanhEilpaHe Ha re3h vHEeRcv 3a repuropvure ua Eapona u CA[.[, Karo e
ycraHoBeHo, L{e re rMar BLlcoKa nporHocrt4,{Ha crolzHocr npfi npetrcKa3BaHe Ha ycnoBilc,
6naronpunrur 3a pa3BtaTile Ha onacHil KoHBeKTLIBHT flBneHhn B KparKocpoqeH v

B l-naea 5 ca pasrneAaHil Tpil cnyL{aA Ha onacHa KoHBeKLll4e uag Eunrapvl.
AnanrsrpaH[ ca pa3nilqHil acneKTil Ha npaKTLtqecKoro npunoxeHne Ha EFI ra SOT sa
CAPE ra CAPE-shear, KaKTo v r+x+ara ilHTepnperaqvl B KoHreKcra Ha MoAeflHilTe
nonera B oneparuBHara nporHocrr/L{Ha npaKTilKa. lzls.{ilcneHNre crorZuocru Ha re3Lt
hH.qeKcr ca BhcoKl4 oLqe B cpe.qHocpoqeH nnaH npeAu pa3BilTilero Ha onacHa KoHBeKLlLlg,
KOeTO nOTBbp)(4aBa rRXHara nofle3Hocr t4 npilfloxl/MocT B oneparilBHoro nporHo3ilpaHe
Ha BpeMeTo.

2- Grenen Ha no3HaBaHe ctcronHrero Ha npo6neua u rBopqecKa
[HTepn peTau,ufl Ha n uTeparypHuf, MaTephan.

Kangragarbr e ,qeMoHcrpupan 3aBil,qHo no3HaBaHe Ha cbcroq Htera Ha npo6eurre
s o6nacrra Ha nporHo3t/paHero Ha onacHa KoHBeKquF v cbnbrcrBaulure h
MeTeoponorrqHil fl BfleHilg.

2. Haytr,u ulunu HayqHo-npunoxHr4 npuHocr4 Ha flucepraquoHHl,rf, TpyR:

flpuuocure Ha KaH,q[Aara ca B HayqHo-npilfloxeH xapaKTep 3a qenhre Ha
nporHo3l/paHe Ha onacHil KoHBeKTr4Bnu 6ypu B KparKocpoqeH h cpetrHocpoqeH nnaH.

3. cuoreercrBue xa us6paHara Mero4lrKa Ha u3cregBaHe c flocraBeHara Llen
14 3aflaqr Ha AucepTaquoHHt4, TpyA.

lAz6panata MerorqilKara Ha HscneABaHe e aEeKBarHa, ge$axro B

AtrCepTaqvoHHunT TpyA npeE.nara MeroAuRa 3a paHHo npelynpexAeHile or 3apaxAaHeTo
Ha onacHu KoHBeKTUBUU6yp[ B KparKocpoqeH il cpeAHocpoqeH nrlaH. l

4- Kparxa aHarrrtaqHa xapaKTepucrtlta Ha ecrecrBoro u oqeHKa Ha
AOCTOBepHOCTTa Ha Marepuana, Bbpxy xofiro ce rpalqrr nplrHocHTe Ha
AUCepTaLIUOHHUA TpyA. 

r.,



Xapaxrepu3vpalt ca KaqecrBara, TolrHocrra Ha nporHo3nre Ha onacHLl
KoHBeKTilBHl4 6ypu B KparKocpoqeH u cpe4HocpoqeH n-naH, laaupauu Ha v1eKcu,
ArcKyrvpaHil no-rope e 1. Arryanuocr.

5. Hayvnra ulunu HayqHo-npunoxHn nphHocr4 Ha .qHcepraqhoHHqr rpyg:
flpuuocure Ha ArcepraquoHHt/tA Tpytr vwar HayqHo-npilfloxeH xapaKTep.

Paepa6orena e MerorqilKa 3a nporHo3fipaHe Ha onacHlr KoHBeKTTBHLT 6ypn ;
KparKocpoqeH il cpeEHocpoqeH nnaH, 6asupaua Ha uHAeKcure,,qucKyrilpaHu no-rope.

6. oqenxa 3a creneHTa Ha ruqHoro yqacrhe Ha AucepraHTa B npuHocure:
KaH4ugartr e h3rpaAeH cneqran[cr B r/HTepnperaLlv+Ta Ha pe3ynrarrre or

nporHocTullHt4 npoEyKTl4 3a nporHo3l4 Ha onacHh KoHBeKTrBHt4 6ypn Ha ECMWF tA

il3cneABaHe Ha roqHocrra Ha nporHo3ilTe c onvcaHure no rope ilHreKcil.

7. IlpeqexKa Ha ny6nr,rxaqvure no ArcepraqhoHHl4f, rpyg:
lly6nuxaqwre B HayqHil cnucaHae ca Ha 6poil 3 ra 5 AoKflafqa Ha MexAyHapo,qHil

xoH$epeH4uu. Cratvure ca ny6nrxyeaHr B peHoMilpaHfi v3AaHVe xaro Weather and
Forecasting, Atmosphere, ECMWF Newsletter.

Crarwsra Tsonevsky, 1., C. A. Doswell, and H. E. Brooks, 2018: EarlyWarnings of
Severe Convection Using the ECMWF Extreme Forecast lndex. Weather and Forecasting,
33, 857-871, httuqJldq!- rd0-11251124E:DJ8 qQ30-1 e L{ilrilpaHa 12 nutu or EpyrLl
aBropt/ B peHoMt/pa1u cnvca{V+ xaro Natural Hazards and Earth System Sciences,
Journal of Flood Risk Management, Reviews of Geophysics, Dynamic Meteorology and
Oceanography v Apytvt.

8. Hgnonseaxe Ha pe3yflTarure or EucepraquoHHl4e rpy4 B HayqHara v
onepaTu BHaTa n paKTuKa :

Pesynrarure or trilcepraqiloHHl/rrr rpytr ca npe,qHa3HaqeHil 3a onepar[BHoro
nporHo3rrpaHe Ha BpeMeTo.

9. oqexxa Ha crrorBercrBuero Ha aerope$epara c u3l4cKBaH uATa 3a
l43rOTB'HeTO MY, KaKTO u Ha aAeKBaTHOCTTa Ha OTpa3gBaHe Ha OCHOBHI4Te
noroxeHuA u npuHocuTe Ha AucepTar_u4oHHl4f, TpyA.

Aerope$eparbr e r3rorBeH B cborBercrBhe c Lr3rcKBa HVATa Ha f'lpaanflH4Ka Ha
HtlMX no 3PACPE il orpa3eBa aAeKBarHo pesyararure B ,.qucepra1rvoH1tAfl rpy4,
c'tutau, qe 3aflBeHrre npilHocil ca $oprraynrpaHh rBbppe o6r.qo il He orprarrri b
Tot{Hocr tAHtrvBVAyanHVn nphHoc Ha KaHAu.qara, roilto HecbMHeHo e 3HaqilTefleH.

lll. Muexrfl, npenoprKl4 t4 6enexru

Cnrcux c ny6nura4uw Ha KaHAuEara, cBbp3aHu c nucepraLliloHHr4s rpy4 ca
AatreHV e ASrope$epara Ha crp. 44. Huro e,qHo 3arflaBre or ro3r4 cnhcbK He e
BKnrcqeHo KbM CnUCbKa c nrreparilparypara Ha Ailceprauvo{H4fl TpyA H]4TO Ca L!VTU}aHU
B Hero. Cqutau, qe roBa e ronnM HeAocrarbK, noHexe pe3yflTarilTe B fqilcepraqilflTa ca
.qoKflaEBaau u ny6nvr.yBa{u Ha pa3nhqHu HayqHr $opyrrar,r r peHoMt4p aHtA ua1a14fl.



3axnrcqexre

or nanpaBeHara npoBepKa Ha npegcraBeHr4Te Marepranr 3a KoHKypca He ca
KoHcrarilpaHil HapyueHilF B npoqeAypara. CnaseHil ca vsvtccBaHymra Ha 3pACpE,
nn3PACPE ra [lpaeranHilKa Ha HtlMX no 3PACPE. HesaeilcilMo or Kpllrklqnrre 6enexrr,
npenopbtlBaM Ha yBaxaeMoero Hayvno Xypra Aa npilcb An Ha lAeau Bacree l-{oHeecrn
o6pasoearenHara n HayqHa creneH ,,AoKTop" no "Mereoponorrn" e npo6ecroHanHo
HanpaBneane 4.4. HayKa 3a 3eMflTa e o6nacr Ha Bilcue oOpasoeanue 4. I-1pr,rpognr,r
HayKil, MareMarrxa r nHSopMarrKa.
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